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PIIKFACE 


A year Hftiwiiow elapsed since we commenced the periodical the first volume 
of which is completed* ^The grounds on which we ventured on (this scientific 
enterprize were not derived from a belief of our own fitj^ess, for such an un- 
dertakinjjr ; but from the ciij^uinstance that others, possessing superior talent, 
greater erudition, and being better adapted in every respect thajy ourselves, had 
not come forward ■ and when on the one hand, we took into consideration th® 
vast extent of this empire, and the strides which educatioi^ was making 
among all classes of the people, and on the other, that fio work, calcu- 
lated to diffuse the light which discoveries and improvements La £urope 
were Vioprly shedding through the medium of science and the arts, had been 
offered to the publii^ we considered ourselves justified in stepping forward, 
humble as our pretensions were, to prove the utility of a Journal exclusively 
devoted to the 1 3view of works on science, embracing foreign science and 
the arts; and, by shewing the extensive influence which their dissemination, 
must necessarily nSy'S^^iromoting the welfare of this country, and layingopen 
those resources of knovvJi^^e which at all times have formed the basis of 
national power and prosjicrity, endeavour to awaken a general spirit of reseai^hs^ 
We had another ofljectin view. There are at the present moment i pwards of 700 
accoinnlislied and highly educated medical men scattered over the vast territories 
of our eastern possessions. .The duties of many consist in simply attending a few 
sick in a solitary hospital, and the British Government of India has not yet 
discovered the admirable advantages which would accrue from employing 
these able men out of the immediate sphere of their profession. Now* there 
IS scarcely a medical m^n in India w’ho has not acquired some knowledge of 
chemistry — a knowledge which, it does not require much penetration and inge- 
nuity to prove, might be applied to imjirove the arts and manufactories now 
going on, in the great cities and marts in this country. What soil in the whole 
world IS so rich in productions as this, and so calculffid to yield all that 
is now obtained from foreign countries ? (Jljjserve what the genius of che- 
mical science has done for I^Vance and England, and what may it not do for 
India ! , 

We are aware that we might be charged with encouraging an indulgence 
in speculative refinement, which has in some instances led men atft of the line ^ 
of useful inaustry, and, by the lose of properly. To the ruin of their families. 
Such has been the result, it is true; but, generally speaking, to the artist only, 
seldom to the man of science. The chemist is better able than one who is 
only a mechanic to predict, from an experiment on a small scale, the probable 
issue of more extensive attempts. Watt, by a clear insight into the doctrine 
of latent heat, resulting from his thorough knowledge of chemistry, and 
seconded by mechanical skill, taught tl^e way to bring the steam engine into 
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pafi^e iofl. Wedfj^JW^ood, by ths same knowlecl^^e, a.ivanced the arts of 
nDanufaeturini^ porcelain; neither must we forget Scheme *s discovery of oxy- 
genized muriatic acid« and Bethollet’s instructions in its application to- the art 
of bleaclungt nor Sequin’s and Davy’s chemical processes, ^hj,.QjD» brought 
into perfection the art of tanning and preparation of leather. Chemistry 
is the foundation of those arts which furnish us with saline substances, 
an order of bodies higWy useful in the affairs of common life. The success- 
ful manufactory glass and various kinds of [>oft,ery depend upon a know- 
ledge of the nature of the substances em]>h)yed, of their fusibility, as affect- 
ed by difference of proportion, or by the admixture of foreign substances, and 
of the means K regulating and measuring high degrees* of lieat. 'Mic 
chemist Bergman taught the most ssucccssful mannfaclury of brick and tile?-. 
The art of malting IS moat successfully uiiight by the chemist Dyeing :uui 
printing, a-? we have already shewn, arc a tissue of clicmic^l oj) *ration-..*and :n 
short we sliould tire our read 'rs by giving further ilhistrcition, to shew the 
utility of this d'^pirtment of our l.ibonrs to medical men who are gfhcrally 
chemists. If national prosperity in Britain has arisen, in an eminent degree, 
from a superiority in the production of her arts, ought , we enquire, to 
be neglected in British India? If not, we may bold|j^mt the question-— were 
we not, as lidving tiie welfare of India at heait, boiftid to promote it by a due 
discTiarge of our duty, by diffusing discoveries m the mechi^uical arts, among 
medical men as the means of communicating them to the nalivcK ? 

The character of our work diff-rs however from any other ot a similar kind 

• ^ 

in the variety of its objects ; possessing as it does the character of Thom- 
son’s Records of Seif nee, and Jameson’s Philosophical Journal, it also assumes 
the appearance of the Mechanics' Magazine, and Repertory of Inventions and 
Arts, as well as a Revi»^w of Science in India, and Register of new tii'^coviTies. 
Our reason for giving to our periodical this character proceeded from our 
knowledge, that recently si.x Scientific Journals were published in Great 
Britain : these have been reduced to two; one of which is published monthly 
in London, the other|||iarterly in Edinburgh. Since 1^35, an additional work 
has been published, viz., “Records of Science; and since then, another 
on Popular Science: how/ long these last ably-conducted Journals will exist, 
it is impossible to say t nut it is obvious, there must be some cause for 
this #vant of success in ^orks of science. We ourselves believe the cause 
to have arisen, from the ai tides having generally been too abstruse and 
» subtle. It W true, they were full of refined and speculative knowledge 
and recondite reasoning; replete with physical and metaphysical subjj 
‘jects; but, then they were more adapted to the deep thinking philosopher, 
than to the general scientific readai : hence a want of subscribers. Thi') 
failure in Britain of periorijcaU which have been devoted solely to the diffusion 
of general science, was a warning to us to consider well the grounds onVhich 
we anticipated success in our new undertaking. In a country like India where 
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S*itish sojourners and their descendants are comparatively few, the means 
of education as regards science is but in its infancy; and therefore the import-, 
ance of periodical^/ purely on the mere abstract branches of science, is not feltT 
Tt is principally on this account that we determined to blend with purely* 
scientific matt’s!", articles on the mechanical arts, and such other interesting 
subjects as regard improvement in maiMfactares, commerce, agriculture, &c„ 
in order to suit tin* taste and promote the benefit of all classes, by which we 
should be able to admit subjects which embrace abstruse invcbtigation into the 
causes of physical changes, and determine the nature of bo«lles, ‘reducing them 
to their tdements, ascertaining their mutual actions and redatiun, and to apply 
the knowledge, thu.s ascertained by demonstrative science, to the *frnprovemenC 
ot arts wiiicli supply the wants as well as the comforts of life. 

riiei^L^iave pbilosdpher and the man of sefence may not delight in articles of 
t!ic description ; but, by attending to our e.Yfilanations, he would find 

that our object is lc> secure e.-itensive circulation, tending greatly to support that 
portion of our work which is to bo devoted to the latter articles which he de- 
sires to see. Our grea#object was to be the means of leading to important local 
ana narsoual unprovetuents of promoting traffic by rivers, roiJs, and canals, 
by s‘cam comroiiiiiTalfefcJ^ud rail -road transit ; in which to excite individual 
ciitjr]iri/.e fur large interest^ capital, and to shew that such improvements 
c d1 irnjHTaiively for the immediate attention of Government for liberal apprfl- 
])iiaLions. That stupendous machine, the steam engine, has already undergone 
• n its progress more than two hundred different modifications. It was our 
desire to give, every new imjITovcment in their motive forces from water, ether, 
hIcuIioI, essential oils, the liquifidble gases, atmospheric air, ^c. The prepara- 
tion of tliat invaluable and important metal, the chief material of nearly all 
machinery — iron, as well as the various manipulations and mechanism em- 
ployed in the great staple commodities, cotton, silk, woollen, and linen; the 
construction of engines, milks, railways, carnages, ships, boats, ^ocks, canals, 
biidges, furnaces, boilers, gas machinery, looms, presses, pumps, paddles, 
ploughs, water works, illustrated by lithographic sketches, together with an 
account of tlie various important processes of dyeing, distilling, bleaching, 
brewing, and tanning. While to the chemistl and mechanic we hope to be 
of esseniral service, we shall do our utmost to meet tl^^ishes of the natura- 
list. The extravagant price of standard works in this«aepartment has been^to 
discoujag* the naturali.st in his interesting study. We have been able to glean 
from theiiuiiierouB works which have been published, and from papers in the 
transactions of learned societies during the past ^ear, all that is novel and 
valuable for this class of our readers. 

The question remaining to be considered ne.^ is. what benefit will such in- 
telligence afford to a country like this, containing 1.116.000 square miles, equal 
in size to. Great Britain, France, Spain, Portugal, Italy, Germany, Hungary, 
Poland, and Turkey, put together ; tbe immber of people who inhabit it being 
computed at 100,000,000 souls. When the riches of other countries hare 
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Imcp Afcertained and made known through the chemist and geologist, may Ve 
not reasonably expect that* they will excite a spirit of enquiry, and a desire for 
Wentific education in the people here ; and that they will sdon learn , that this 
is the largest empire in the world, — the repository of the most valuable and 
precious ores,~*the greatest repository of diamonds hitherto^^iscovered ; a 
coudtry rich in spices, drugs, colours, silk, cotton, saltpetre, satfron, colfee, 
sugar, nee, &c. ; that its manufactures in silks, embroidery, and cottons, have 
long since excited the admiration of Europe ; that its animal and vegetable pro- 
ductions, its metals, minerals, and valuable natural productions are scarcely yet 
known ; and that science and the arts have yet to uevelope these internal re- 
sources, whi(d\ will ere long raise its character? Is it extravagant to hope under 
British rule that it will become the greatest commercial nation in the world‘s 
The realization of these objects, however, depends materially upon thejjolicy 
which the government of India may adopt in regard to its revenue. Whether 
it endangers manufactures and population, or whether with the constant exten- 
sion of boundary it takes measures to improve the soil, realize millions 
of acres which are now covered with forest, brush-woodi and stagnant waters ; 
whether it facilitates inland navigation, by deepening hai hours, constructing 
docks, and encouraging ship-building, — the whole dc>»^oS upon the adoption 
of a system of national policy, by which the advar\j^<^es to the Government and 
^ke community may be reciprocal. It is during the times of peace that the 
great work of national improvement should go on, not as *a matter of expedi- 
ency, but of positive necessity. If we desire to erect the fabric of our rnie 
and future prosperity on a permanent basis, while we are giving encouragement 
to trace out the ui^xplored gifts of nature and bring into action the hidden trea- 
sures of the land, we must concilitate public regard, by promoting the pros- 
perity of the people. A speedte sum might justly be appropriated to objects 
of national improvement, which, besides giving encouragement to ingenuity 
and merit, and employment to the industrious, would promote tiie circulation 
of the specie throughout the country; increase the demand for various arliclew 
of inland manufacture ; and finally produce in their operation an annual equi- 
valent equal to the whole amount of the original outlay, and most probably 
exceed it, [ 

But we must haBtei|||(> a conclusion — we have only to state how far our views 
htf^e been supported ; tbis may be seen by the size of our publication and 
numerous plates which embellish it. It commenced wdth 32 pages and has pro- 
gressivdy ibereased to 64, vpthout additional cost to subscribers ; and we trust, so 
flOon as we experience a mitigation in the post office regulations, we shall be able 
to add numerous improvements, tending not only to increase the interest but the 
valuebf the work, on receiving additional support, which is essentiftl to bring to 
porfeetion a periodical of .the kind we have described. 
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THE ARTS. 


EMBni/JlNG MINERALOGY, GEOLOGV, NATURAL HISTORY, 
PHYSICS. &c. 


MINERALOGY 

(Contitiucrf from pnc'P.W^.) 

Hi. PLACHONITE.— !’!»'■ crystals of this 
miiK'ra] bclou:^ to the ol)!i(| k' rectani^'ilar 
jiri )m itic .s\stcin of Roiidatit, If ^vf• cousult-r 
tiif faros b '■1 'fo ail orttihodi oil lor tin* 

piiiiMOtui form, thon the facrs paralh-l to tlio 
jiliUir of th'! two axes are triitical iirt'S of til'} 
anterior no'^les "I'lirv are mijil.intod in 
quartz. J'h-arturo coMolioldal. G llo'^r has 
toiini d it |d i;,loiiHO, {'77*A«ytOT 

qiie) II! ('orisri|i'eiioo of tlu* oMiipie form ami 
im liuat^n of lli* axis, wjiicli lurasuios 1 '7' 
li'2 1 1 ( oiisista. arrordin.' to Rose ofL^ad 
40 >2 Aiitiiuony il/.OJt S.ilolmi 21 , Tolal 
1)0 00. 

Jjeodes hiiiijile of antlinniv, in 

the W’ollsliei j* aiiliriioiii d ^jns, there aie a 
gicat iinuy co’iiltiiMtious of ff^'lviret of anti- 
nionv aiitl seij.'iiiret of had in dillenMit pro- 
poitioiis, M/ zmkenile, H Sh.su + Pli s.i. 
Pla ;ii>mte, .1 id l’’e(ff*i erz, Rourrionili*. The 
two lii'-t Imk onlv h.'i n found at Wolfsbei^. 
f /■’o / /'o/iZ,// s \Mii |o| ; 

Id. N v'ri\ E Lint VIlGIi^Ji.is hoen found 
h.ilf VI a\ lift file ■volcanoes of Ihipocateitcll 
and Izl i( i< tiiall in .^lexieo, corn's loiuliiiij 
cxhicllv III anpciiianro and rom|iosiLioii with 
that dt’iived fioni Ihi. lead tin wares, 
des. M ill's, M.) 

17. ARSLM ■ AL PYRITES has been 
analyzed by E. Holi'ruann fiom four locali- 
ties : 


the Ur.ilian iMoniitains, in limestone, where it 
!■) ai coiiiiianied VI ith vaiiqiielinite, phosphate 
of lead, quartz, and {jalena ; colour between 
<‘ 0 ( Iinii-al and hy.iciiith ; lannp.vct ; crystals, 
iliooihoidil piisiws, vxitli two large faces, 
XV liicli fjiu'S flicoi a luhulai niqiearauce ; 
I'dip's, fi.iri.slurent ; stwaL. hrirk-red ; sp, gr. 
.»7.> Refore the hltiwpipe fuses easily info 
a blown miss, wliii h assimiLs n cryslallj<v* 
'.'iMU-fiiie on r ouliii';. In the ledncing flame it 
is <'<Mivrited into oxide of chioiimini and 
inef.illir li ,ul It rnusists of Gxide of lead 
7o ‘hi t liioiiii' at id 2d f)l d'ofal 100,00. 

It i-f ol)^Jou^l\ . then fore a snbsesqiii-chro- 
inaif of If id ( l*(utn''ii(l<>rff\ xxxiii.) 


‘>1. CHROME lRO\ ORE, from Haiti, 
more, xxas Ooinil by Abicli to tontain, (Pog- 
t/enditrff] 1811.) 


Sibc.i 

Cryst.ilhzL'd 

Amorphous 

0)83 

Abinnria 

.. 11 Hh 

13.8*. 

Oxide of chromium , 

. (iO.Ot 

fli.Ol 

PiftfiiMde of lion,.. 

.. 20 13 

18 97 

IMagiicsia 

7. 15 

9.93 

Total 

ro 17 

£8..:>2 


22. WHITE ARSENI \ TE OF IRON.— 

Kersffii found n ^prrmirn of this inint'rid 
(loni IVeibei^f. tocoii-ist of \rsenliite of iron, 
7v).70. \\'.iti‘i . 2 *< .'lO, Total f)‘> 2l). (Schiuaig- 
Ilf ) .}ahrbi(<'h , vi. 1 82 ) 

‘2d POL'S R 'vSrrE.--H. Rose has nna- 
l\/,‘dtliis wimeiid froui the follow iniflocali- 



Si;hn«c- 

btTR 

.Slii'hiiiiiq 

il.irtz 

R. It 1 

sU'ili 

Sulphur .. 

(f 1 1 

.3 23 

1 1 .05 

1 91 

Copper . . 

O.M) 

,, 

,, 


Bismuth . . 

2.19 

,, 

,, 


Arsenic .. 

71 30 

00 41 

y.i G ) 

G >.ii9 

Nickel . . . 

18.14 

13 37 

30.0 -2 


Cobalt 

ft 

.5.10 

I 0. G I 


Iron .... 


13 19 

3.29 

28"g 

Serpentine 


1 


2 17 


1 .2 27 

97.57 

S8. Vi 

98.1.1 


18. ARSENIC GLANCE.-Karsfen found 
the comf>osi(ion of a specimen from .Marieii- 
berg, in Saxony Arsenic 9 j 78 > Kisni ith .‘{.0 I 
Total 9l) 786. fSchivf'itf. Seidel, xxiii. 3')0.J 

19. STERNBERGITE.-Zippa find.s this 
cofloposed of Silver 33 2 Iron Ifi.n Suliihiir 
30.0, Total 99.2, enaiivalent to 4 F Sn. + Ag. 
Su. (Por/genUarff, Ann. xxvii.) 

20. IVl E LAN qCHROITE.— This mineral 
is foand in the neighboarhood of Beresow, in 


(.hi.insainnv. 



Mcmi-h. Sijieifinitz. 

Freiberg 

.^uliilnn 

. 17 04 

IG 03 

IG 3-5 

A utiiiiosi V 

5 09 

0.25 

8.39 


3.74 

(j.2d 

1.17 

.V.UfJ 

G4 29 

7243 

G9 99 

Cop/ler 

0 <);j 

3.04 

4.11 

] run 

0 Oti 

0.3 J 

0.29 

Zinc 

0.00 

0.59 

0.(H) 

Total . . . 

.. 100.h>_ 

99.70 

400.30 

f Pogf/Cn</orll\ 

XX \ iii. loG.) 



21 VOLTZITE — This mineral 

is found 


at Pont -Gib.i.ub in Puy^fle Dome. It p0!#» 
.st'sses a pj',iilv lusfie ; colour rose-red, nr 
of yellow; g-rmiul.ir ; fincture irregular; 
.soffer than gl-i'is ; sp. gr. o 6'». If consists of 
Suljdimet ol zinc. 82.‘Lh Oxide of zitu;, )5.3l. 
Peroxide of iron, 1 .Sd-, 'lotal 100-10. fP^ff" 
get! dor ID xxxi.) 

2-.. CAftBONATB OP LEAD XND 
ZINC, comes from Mount Proxi, in Sardinia 
in the/ form of small crystals, irr^ularly 
grouped together in rook quartz ; xvhite and 
translucid ; hardness equal to calcareous 
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spar ; sp. gr. 5.9. It contnins Oarbonutr of 
Wadj with traces of chloride of lead 9*2.1(h 
Carbonate of zinc, 7 0*2, Total. yU 1*2. 
^Jahrhtdch, 3*/, 1833, p. 33:> ) 

' Se.^AHNITE, accordin'; to the niialysM 
of Abieh, consists ofSilli’a.d.S I , Minniaa v> H 
WTagncsia, Peroxide of imn, 3.>, Oxide 
of zinc 30.02, Total 100 10.^ 

The spoeiiiieu w.isfioni Isililiiii, 

•27. BU K ARSI- M VTE OF COPPER, 

fioiii Cornw all, e«)iisists, ncf'citdiiit; to Trolle 
VV'aclitrm’ister, olOxide ol Co[)[>er, 35 19, Alu- 
iriina, H.tKl, Peioxide of iron. 3.11, .Arsenic 
acid, 20.79. Phosjdiorie acid, 3.01, Sdieaaiid 
<|uartz, 0 . 99 , Water, '22.-4, Total 100.‘20, 
{Jri/trbtic/t, \M, 813. p 73 ) 

28 . PL^TINIIM, in Siherla. is fonnil in 
fine sand. A pieee xTsis ohlaiiK'd at XiM( hue 
Tagil, weighing 1 Kilo^i^inmies (rt Ihs. 13 oz. I 
dr. a'oird.)\n lH‘ 7 ,aiid tliiee hits in l 8 ‘U- 3 ', 
the two tirst weighing S kd. ( 7 ll''< 1 • oz iin<l 
thethird akils. 1 i lbs I t>z. 1 dr.) It is .ireom- 
panied w'ith gold,nsiinii:ii.infhum, iiia.;n tic iron, 
ehroriiiarii, brow n (I xide of iioii. oxide ol (it.ini- 
iim, epidotc g.iriiet. rock ci >s{<d,aiul.s(niieh‘ines 
dianiond-s. 3 die sand is enmpO'.i d ol jispei, 
quartz, and greenstoiu'. ainl likew i>e small jtd- 
lovv crysialsof rliomh ndal, dud* t dieduMi^.u*- 
semhliug ( In vstifa rx 1 . tie"' n.\tnre of w Im ii is 
not known. Among the rocks whu li ac ( mipan> 
platinum in the Crahaus. st ip niiiie is (In 
most rcirMikahle, (Iol<l ap[>ears g« in lallv lo 
exist 114 the same rock with platinum (JoUf 
i/fi St. Pitvrshurfj, 183 ') 

29. OSMIUM AM) irUDH'M -Two 
minerals haxe been obtained in the 1 ridi.in- , 
composed of lhe.se two inetiN One loiind .9 
Newiansk possc.sscs a compound cixst.iihin' 
form, consi.sting of the coiniiiti ition oi a doiihh' 
pyramid witli six faces, w^th a ri.'Jit hexago- 
nal prism. It possesses u blue nnt.illie lus- 
tre. Hardnes.s nearly that of qiiaitz. Sji gr 

J9-38ti — 19-471. llcfore the lilowpipe, on 
charcoal, it does not decom)‘*)se In lh“ 
matrass with .saltpetre a fef'bh- *.hiell of osnuinn 
isoliserxnble It is lound in tin* aunlerons 
sand ol New ian.‘<k. 9.5 \eisls to (In noilh ol 
Katliai inenbeig ll is also o!i->eixed at Hi- 
limliajew sk .uni K ysrinim, and sexeijd olhei 
plact s in the Urals Tin ci > st.d.. iif the \,i- 
riety from Nischne Tagil h.i'» e the sa*in- form 
as the preceding. The roloni is i 1 i\ . 

analogoms to that of .siilpliiin i of .miinVniN . 
Hardiie.ss about that of quart/. Sp. gi 2J J JS. 
Before the blow pipe, on eliarco.il, bectnnes 
black, and louse.s il.s lustre, and Jisengage.s a 
pungent* smell of osmium, wbirli acts upon 
the eyes, liis fouud in the philinifennis s.md 
of Niachne Tagil. It is nextr assmd ited w ith 

* c 

These tw*o combinations of osmium and ii idi- 
om, possessing the same .shape, (• Rose eon- 
eiders that the idea of the isomoi phism of the 
two metaU is conririmul. The Ni.sclme 3\«eil 
variety, wliich contains more osmium than 
that of Newiansk, having a higlij*r specific 
parity, it follows that osmium is heavier fiian 
iridiam. Osmium ought then to han o a highc'r 
apeWlSc gravity than 21-118. Hence, it Js 
ODvioiui that Berzelius* 8|». gr. lO'is quite cr- 
roneons. (Pogymdorjff Ann^%xix^^5i2.) 


30» NATIVE IRIDIUM has been foiSrid 
at Nischne Tagil, accompanied w'ifli gold and 
platinum. It is in grains of th<‘ colour of sil- 
xer. vmging towards yellow, ]»ossessing .1 
strong im-tiillii liisfrc, niidjs t‘xtreimly limd. 
Sp, gr. 23-5 — '23-(i. Insoluble in u.cid.s. It 
is eoinbiiMul with .some osmiMiii. and may la* 
easilx (used. ( lirett 
Jourti. 18J3,y 

31. (MIEMIU AL UO'M POSITION OF 
NATIV E COM), PMirR'l LAIIIA { U 

ALl VN (U)LD. — (Jold IS ne\er foiiiul in the 
earth in a piiix' state, but is .dwajs eomiuiieii 
with iiinie or le-s silver. 

Forilv re evamlii'Ml .1 speeimen from Ivoiis 
berg, in Norw a_\ , w lie Ii eonsisti d ol *2S gold, 
72 silv iM* in the 190 parts. Klaproth obt.nn- 
I d gold from Sclilangeiibcr:; m tin* Mt.ii.tU 
gold 3(Jsil\er; .iiid LampailiU'., tiojjj ;iij im- 
kiiown ioeality, pioimed 9t>-(i gold, there 
ni.iiudei being silver andiron. lloiissingault 
a'lalj'/ed gohl fiOMi dilleient pi. ices qi Cohmi 
bi.i, and found it < onileiiicd with sih» r in vaii- 
alile ipi uitities, Imt nlw ax s m di<iiiil( piopoi 
lions. > iz one atom of silxer with 2. 3, 4, 

(i, 8, oinl 12 atoms gvihl. ' fu/ i/t' ^ Jiiifni', 
XM\ and xK } (i. Rose, wlul- travtlln.:; in 

S,!>. 1 1 I u jl 1 j Raroi) 1 1 'iml»ol>ll , m ul- ,i f ojJt < 
tion ol gobi ores b trol ly, purp<is* o| <9 9 1 - 
iniriiiv; tin* iiutli of>^?f^' I each ihemists [lo- 
sHioii. 

ill the O.iliiRr Mount.iins. gold is found iu 
loi'k s <md disli ibut* d .iMioii.; s.ind, Pievi'M)., 
lo I.S19, it was exti.icti, ll from rock \eins. 
but .«Uer (bis pv iiod tin diseoverv ol‘ saiitj 
coot. lining it oicasioixM) flu .ib.mdomin nl of 
woikiiig the rock mim s. (lold in roiks is 
touiul .tlw.r. ii»»q'*arr/(*s( vmus itRiUisow, 
o< ruin lilt; in (In loim ol iixsluts, and at 
Newiaii'k, III plates, wliih at U’/ai cw o Ah v- 
androw sL, l»i' <*' > an* im t with winch weigh 
fiom 13 to 24 lures, (18 lbs. to Ofi lbs. troy.) 
Ulolfl I lodun J by the dillt n iit woikings i.s 
ass.i^'t >] in tiio mints oi K.iihaiiuenimig, and 
.St. Pelf I shill g 

The follow ing talde exiiilufs the compnsi- 
lem ol gold ti im rlill’ercnt bn .ditn-s, nil being 
I teller than gold from Uulouibia and .Snbin- 
ljurg -- 




Gold. 

•Silver. 

IvuUiaiinenbuig .. 

-iml 

93 01 

0-9<) 

Ihel 

roek 

87-10 

12-60 

jMidsk.... 

saud 

93-0 

7-00 

Uogowhlowsk 

— 

88-80 

1 l-'iO 

Kuschwa 

— 

90-30 

9-70 

M eicli J setsk .... 

— 

92-70 

7-30 

iscliiie l agil 



90-73 

9-27 

Kuslitisici 

— 

91-97 

8-03 

NeWKlIlbl; 


91-42 

8-58 

j)o 

rock 

9'2-96 

7-05 

S'scuk 

sand 

91-78 

8-22 

1 talcy j 


91-45 

6-55 

SchaiUusk 

1 *“ 

9.5.10 

1 4-90 

Jbliiiib.ujcui»k 

' 

9.3 54 

1 6-46 

Do 

lie wtliiiski 

— 

9!-24 

8-76 1 
6-67 
10-99 

Usewolcclski. . »• 

z 

^7^J*UO 

69-01 

liibscrsk. . ......... 

, % 

— 

68-73 

11-28 



IMTOKTANT CONSEQt’ENCES DEDUCED rtlOM ANALYSES OF GOLD, 


^ Btiiorf' llic rl|p\vpi|>e, pure *!rold [uin 

•silver fire rcadny (iisliiiffuislu'd l)y tin ir liih 
iidu a transpareid and eoloiirles.s ^lass, 
with Halt «i' pliospliorons in the exterior 
llain(‘. Ill the liij<.nor danie, if tlie (puntity 
id’ silver k siiiall, tiie f3;lass is opfiliiK* and jel- 
lo'.visli, hid li ^^leat, fd(o^»'Lliei yellow and 
opaijiie. ^I^^ie natiia* alloys art in Ihe* H.iuifi 
manner, hut an alloy w hieh eontains only J 
per eeut. t5l silvcv has no ;n tion on salt plios- 
|ihoioii.s. 

NYtu n tin* <|nan<lfv of siheris small, w lii< h 
,'an h'e (-.1 oly deteeh d hy lie* pfohh n eolo'ir 
of the rdlo\ , till- iind.ils may he di^soh««d in a 
«-o\en d I apsulc, in acpia ri'^ia. Tlu^ i^iratesj 
poi lion IS I Mi\Mlt-d iliio (idoiid* ol .silvri. 
Dceaid the solution and iciiiom the < liioride 
h) tin* aid of a nl.iss rod, and .iihl a in-w dos/- 
^o( arid. II the alloy contains nioir III. in 2 ) 
p< I ( I id ol sil\ (‘I , till' eidoi ide sin ks to (ite 
i;l.iss, a’ld es 1 isfMo iiiai enrae\ Tile two 
,ieid ‘-alnliiMH slio dd lla ii he diluted. 'I'he 
iii^l Is only s]i.;litl\ inmhK ; lor, it appeals 
lliiil a sahiiali d solid lyn ol ^old lines n ») «|is- 
s.ilvi a notaldi (piaiilityol ( liloride oi , 

the s(>(ond, on the I'oidraiy, deposits a coii- 
M(h laW)' ipi nildy of lids snhst nui* W’hi n 
the w lioli ('Idol eh has h' c n depo'>M( d il 
should he idienil and \Nei<,4hed, ai>ei |u iii',: 
diied and fosed m u [loi celain (,rueilili , E\a- 
porali the liipild *yfr'Hk%^>r(A'lain (aiKihh.to 
diive oil the CM ess ol^Moiine, and wlien 
Iwines cease to he ii clw. IrCfit if with 
oxalic, acid. Uhu c the lupiid iii a <>l.iss de- 
fernh d hy coincx co\(.i^ in older th.d no ''old 
may In imo h.iim iilTy removed with file car- 
hoiiic field, and allow (Ik* },;Iass to remain ioi 

hoiiis in a warm place, ihltei the liiptid, 
e\,ipoial'' to dryness, and |^ss a stieaiii of 
snlphuM tted hydioiri'n (liron^h the sidiuion ol 
the n sidne in inniiatie acid. \ trace ofcop- 
pei IS tliiis stpaiaUd, find llie non iii.iv la 
leiooNed h\ ii> dro-.snlpliUM I of iiinmoaci. 

When the eohl (uidiiiiis nmre than 2) pei 
( eiil ol sih ('I', the correci pi m is to «issay (In. 
.dloy ill a ( opt I wdli lead and silier, find to 
tieatlta new .dloy With iidin acid, w h'( h 
takes (Ip lhesiU('i only, (l.iy Lnssac shew'ed 
that ;i loss ol’ sjp (■»- is siist.iim'd to a small ex- 
tent in tins way , and (i. Uose, In ol>\ late the 
iij.id('(|ii.ic\ ol tins plan, Iried a nuniia'r oi 
other, s, and at last hit upon one w hn'h he con- 
siders hcitc'r than ;iny oilier yet dciiscd. 
Fuse the imIIm* i;old in a .small porcclciiii < lu- 
Clide with leiid, hy means of a Iriinp supplied 
with a doiihle cnrienl of .air, l)iiresl the 
mass in nitric acid , di'tacli il iiom the ern- 
cihle, and place it in .i -.il.iss vessel, addnn^ 
a new portion of nitric iicid diluted with 
water, in order to dissol\(' the mlr.ite of ic;id ; 
Wfcsli the residue ; dissohe il in iniua iei;i.i, 
pn^cipilate the chloride of .siUer dissolved, 
diluting* the liquid with water; Idler the li- 
quor uiid evaporle (o dryness. Di.ssolve in 
water, and precipitate the ^old hy immiis of 
muriate of iron. Snlphatcd protoxide of iron 
does not answer for the pre( ipilatum, lieeause 
the g'old in solution iii.ay still contain a little 
lead. Dilute the nitrie acid solution with 
much water; then treat it xvith chloride of 
lead, and not with muriatic acid, which may 
drecipitatc part of the lead in the state of 


chloride. Place tin* Ihpiid in a warm place, to 
iav'oiir the [o eripitation of the chloridt^f 
silver, and whi'n tlie solniion hfis become clear 
colh-cl the ciiloiidi upon tlie filter which was 
ii.sed to Idler the solalioii ol i^old. IThe mi- 
iiiile portion of iron i omot he appreciated, on 
fiKvniiif ol Ihe (pmntily of h-ad. 

Kose hfis in v.*r ionnd iilaliniim and pold 
associated, lie dciluccs iVom Ins ciUHly.se.s 
siweifd iinnortfiul eonseqm uc(. s. 

1 . Native m»ld does not contain ^old und 
silver Indeiinile proeoHions 

2 (lold aii'l silvei hein;^ tlms comhimd 
ill iiideliinte proportions, he coiK'liides liiat 
they aie isomor[iho mi inlcrenco which cau- 
iiol Im (h'diu I d w nil til" s. line certainty from 
the idenlitv of lie ir ( r\ -.tids 

•1 Nat n (‘ 'M»l'l -d w .u s ronhiins silver, eop- 
t>ei, or mm Tli'* sin.uli'st quantity of .silver 
w.isiiia spci Moi n irom ScIcJ); onski, which 
(diuaiiied l(i pm ('-ni of silver, hut IJ.j per 
ceiil of coppm wei't pi(s('nt. 

-1 'riu spifilic yr.iv ilv is in iije iiivcrsi; 
i.'iiooj the piopoiliioi ol silvir conlamedm 
the iMin''ial 

111 ii.'i.d, fused f;old has a pi eater density 
lli.'in iifi{(\( uold. \\ Ijk il, liowevir, lUriy he 
ovv Jir4 (o ( IV itii s m lie lit 1 1 r 

.■» Dilh'M nt s[K 1 iijii Us 1 1 0111 the .same loca- 
hly vai y m i oioposU joii. 

*0. (iiilil loiind in M lus V arries m dilferent 
p.ii is ol t ill' s.iiiii' mine. 

7. lie linds tii.it the ^«dd fiorn sand eon 
(iiins more sdvm than tlmt lioai viii^. The 
piopoi I ion in I II* loiiiKU heiin; 89-7 per cent, 
ol silvi r. and m the l.iller, 79-1 a tact coni- 
plet( ly conliary (o tin deli rmmal ion of the 
ilussi.'iii povermnenl, ior the mnilny of pold 
h.isintlicly yielded to ihe pioces-v ol pio- 
(iiiiiip jt Iiom s md, ( Ann.) 

— 

si,\ri: OF iiii: cJi.or,i: AT irs Fon- 
AIATIDN, 

ii\ -VI. 1.1 ( Qi T an . 

( C\nilifni(-il jioi/i lod- ) 

I EIIIIES L in:\ I .— The farts with 

which we die ai liie-.t nl ai quainUsl tend to 
piovellidl cveiy place on ihc surlacc ol the 
globe lias an invaiuible mean tciiiperaliiic 
'J’lie me. Ml tcnipcalnie ol tlie er|ii.itor isbe- 
twwn 81 .A ami hJ'-* 1, beiiif? inoditied by the 
picat exlenl ol the equatoiial seas. The 
eiitiepnl iioilhcTn riLivitiTiitoia have loiind a 
great ddleience, in tin same latiiude, between 
tlie ttmipci.Tlures on land and in tliaopeiisea. 
A .Alelvill^ U the mean heal was— Jtl^OC., 
while 111 liic open sca il was — 8^ J. Calcu- 
lating fiom Ilic-e (-lata, tw teinpeiature ol 
pole w'^uld he-2.V^ oi 80'b 

It IS rcmakable that those places which are 
situated on the .-ame isolliermal lino do not 
piesent I lie same vegetable prodnclioris. 

J lenee, some liave divided climate into con- 
stant, where the leinpeiatnre is steady dur- 
ing the xomr, vanalde, and excessive, winch 
com jirehend those where the ddlerences are 

very grc'at. Cassini, in 1071, had reinaiked 
that under tlie Obseivalory ol Pans, the tern- 
peiaiure was steady duiing the wliole year 



THE FORMATIONS CW WHICH 

and the observation has been confirmee], the 
hfiat being deternrined to be 11^ (53^ l'\) 

Cordierhaa inferred from hia researchei^ on 
the temperature towardsS the interior of the 
earth, ehat below a paiticuiar point where 
the temperature is steady, the heat incrca-^es 
with the depth, to the amount of 1*^ for eveiy 
25 to 30 metres. 

M. Fourier has cicmon'tiated that the cool- 
ing of the globe, i/iur/t n fict IS admitted, 
must be veiy hlow. being less than syIoo 

of a centigrade degree for a century ; and 
hehasdiaiMi these consequences; 1. All 
the lieat below a particular point where the 
toinpeiature is steady, lias been possessed by 
the cai til from its commenceinenr. 2. This 
beat IS intense in the nucleus, and at a cei- 
tain distance fiom ihc^'cntie it begins to di- 
minish by regular laws nfv to tlie steady point. 

3. The internal rquilibnmn changes with 
time, and will continue to alter until the 
whole heat IS dissipated, but this process is 
going on in an exiiemely laiily manner. 4 
The heat derived Iroin tlie interior cannot 
appreciably nioclify tli it ot the suihice. 

Humboldt lias ob'sorved that in .Mexico 
the deciease of temperature is not propor- 
tional to the height; and lious^mgault has 
found that in tweiiiy-tUiee years the sources 
of the Mariara have inctca«>cd in tempeia- 
ture from 59° 3 to 64° ; and those of Siim- 
cberas, from 9° 4 to 9.i° 2, d he diurnal 
variation of the thermometer at tlie equator 
on these^ is 1° to 2°, while on the eosuiuenl 
it is 5° to 6°. At the equ itor tne ocean’s sur- 
face is iioitei than the air; but at the poles 
the reverse is the case.* lletween tli*' tro- 
pics, the heat diminishes with the depth; on 
the polar seas it diminishes as we destcmi. 

Such are some of the jinncipal ciicum- 
etances bearing upon teirestrial heat vvilli 
which ive arc at pic^cnl acquainted. 

THE FOUAIATIOXS OF WHICH 
THE GI.OBE IS COMJ’OSKD is the next 
subject w’hich our author takes up, atlcr spe- 
culating upon the nicthoJ in which it was 
consolidated, applying known agi iiS to tlie 
explanation of volcanic phenomena, an I 
tracing out a sketch ot the (acts wlndi have 
been ascertained m reference to tcrie'^liial 
heat. He hist notices alluvial deposits which 
are in process of formation, consHimg of peal, 
marls, giaval, stalactilies, pisolites, and Hia- 
vertineS. lie then passes to rmncial wafers 
or salt springs, which are so influential in 
bringing up from considciable depths sohilde 
salts, in^lhese arc found carbonate of sola, 
borax, alum, deposited in the fissure-t of rocks, 
nitrate of soda as in Peiu, nitrates of potash, 
lime and magnesia, ^ in Hungary, Ukraine, 
ffidoiia, &;c. ; sulphate of magnesia, 6vlt>hate 
and carbonate of lime. These siib^-iances 
•eem to be deposited hy the water when tia- 
Tersing fissures of rocks, and which action is 
more energetic in proportion to the increase 
of temperature. The quantity of sal ts hrought 
by these means is much greater ^ than one 

• la lat. 2« 0' K , long. ttO" 38 W , 1 found the 
temperatnre of the Atlantic Ocean 70^3, that of 
the air 70* ; and in 2‘20 S. L., E. L. 
tbe'thenmometer stood in the air at 80 ^, and in 
the Indian Ocean at 88»d.— >£ oit. 


THE GLOBE IS 'COMPOSED. 

witlioft consideration wou« infer. TJfe 
Carlsbad water discharges ahnually 746,884 
pounds of carbonate of soda, and 132,923 
pouuds of sulphate of soda, in addition to 
niifiierous other substances^ Now, the ope- 
ration ol solution must be effected by the 
electro •chemical action of the thermal waters 
upon tile locks, at a greater or less distance 
from the eailh’s suifaco. ^ 

'I he origin of the ocean’s saltness has at- 
tracted the nitenlion of many, but little light 
has bet'U hitlierlo thrown on this subject. It 
ih, however, appaient, that the quantity of 
saline matter voiles on areoiint of the proxi- 
rriity of livers ; thus, the Baltic and the Black 
Sea aie weaker than the occean, and still 
more so than the Mediteirancan. 

From lioiissingauli’s observations, it appears 
that tlie tempciatuie of hot spiings dinnni-hes 
vMih liie height; and hence lie intcih tliat* 
they have tlitir origin in ti-e volc.imc fnes. 
He found tb.at the mineral wateis near volca- 
noes contained sulphuretted liydro.’cn and 
carbonic acid, the identical ga'-rs ulirch were 
detected among the va |jouts emitted from their 
corresponding volcanoes, '1 he carlonic acid 
he con‘•lder^ as the proiluct ot the cali^unation 
of carbonate of lime and soda, or of then re- 
action upon silicious or aluminous substances, 
and the sulpluirelled hvdiogcn may derive its 
ofigin from the vapour of 

waiei ujon sulphmf^)t sodium. 

'Idle rocks ol lei tiai y lormalions aie in 
gcner.il calcare^s and silicious with a pte- 
tlouiiuance ol magnesia , especially where the 
gvp-um appears. Umler^lhis hcaii are in- 
cluded the new formations ehaiacierized so 
happily by Mr. Ljell, and to whose vvoik it is 
propi r to refei the reader for accuiate and 
interoling infoifhalioii, 

'idle secondary rocks include the chalk, 
which is tilt; lesuli ot chemical precipitation, 
tlie oolitex, a sedimentary group, as well as 
the niu'-chtdkalk and zcchslein. 

Jn tlie li.ansjiion rocks, the coal, according 
to .Helac, h.tis been for ineJ at a slight eleva- 
tion abo\e the sea like tuif, and has been 
submerged and covered by the sand of the 
ocean. If these waleis are supposed to 
I ave borne along with them earthy matter 
of an eletaled lenipciaturc, an explanation 
will be afibrded lor the absence o f animals in 
llu-se rocks. '1 he waiei under which the 
cual was lormed niu*'t have possessed the 
proj3eity of holding iron in solution, as is ap- 
parent fiom the quantity ol iioa-slone which 
usually accoriii^anies coal- Hence, the 
atmo'.pl'cnc pitsMiie may have been greater. 

'1 he loi [nations which derive their origin fiom 
the greatest def^ihs, arc obviously granite, 
rnica slate, and the rocks usually termed pit- 
maiy. '1 he porphyries, euphotides, or coin- 

t >ound<^ of jade and diaiiage, serpentines, 
lack porphyry, or ophites and dolomitcss, are 
more vaiiabie in iheir position. 

Among volcanic products the trachltes are 
considered most ancient, and are sometimes 
staitified. The traps, or basalts afford many 
tnincials ; the lav^roup contain also many 
species, both i£tna and Vesuvius have 
been known to eject granite, in addition Co 
the pul veruknt and solid matter which they 
continue to mit at intervals. 



DECOMPOSITION OF ROCK% VEINS. 


\)EC0MP0MT10N OF UOCKS- 
VEINS. — AccoVing lo Becquerel, vein* are 
not to be consuiered as products cl one general 
cause, but of a concurrence of several causes. 
Tlie viens in the most ancient rocks arc smaller 
than in the newer»rocks, the largest existing 
in the schists and transition limestones. Wer- 
ner considered that rocks were decomposed 
by two arids : I. By carbonic acid as 
when granite and ^ncMS^ or iclspar alone are 
decomposed and lorin kaolin, 2- Sulphunc 
acid derived fiom pyiiles, as m veins of fels- 
p*r, mu’a, and amphihole. Aisenic acid 
he considcied produced a similar effect. 

M. Fonrnet, who has paid mucli atten- 
tion to veins, dislinguishes two Icinds: those 
of igneous oiigin, hurh as porphyries, tra- 
rhifes, &c. in which the ^lllca h.is fonneil 
conibinanons by means ot heal ; and those 
aqueous origin, as we ‘■ee illuslrateil in 
miner. il waters. To exemplify the loimer 
lie cites those instances where snlphun't of 
non, silica, and non pyrites have been depo- 
sited upon ilie liagmeiits of primitive rocks, 
and with regaid to thit latter, he mentions 
cases where talc and mica aie clianged into 
a gre> snhstam*’*, and gi anites where lei 'par 
IS ulieriN into Icdolui, likewise ta’cose solu'.ts 
wheie st<>atiie is isolated in veins. In the 
veins of Pont Ciiliaud, he observed lour otlier 
epriclis. At the sjjc^d piMiod U'-w branches 
were foimed, whicli^l^^^lled with secoinl.iiy 
and tertiary products,^||m‘oia!ly qu.iitz. 
but likewi'-e sulphurates, liave formed 

altcrnatiMg zones of pyiite«, galena, and 
hytiline*- qiiaitz in |mall crystals. A thud 
pel lod dibiingnislies a dilatation wiiicli disturb- 
ed the sources of the ealeiia and lutroducrd 
solutions of suljihates ol barytes At the 
locilh epoch, the incrusting^iower of tlusc 
soutccs apfieiirs to have been enfeeblerl, when 
pantes and minute vtins ofcai honates were 
deposited,. The fifth epoch was contempo- 
raneous with the basaltic eruptions, li is 
obvious, that for an expl.inaiion of the mode 
in winch these veins aie filled, we must h.ive 
recoiiise to chemistry , Thus, liydiate of iron 
pioceeds fiom the decoin position of pyrites; 
the powder of hydions oxide is derived from 
the decompo'.ition of the carbonate, ga ena 
isgiadually convened into a black pulveru- 
lent substance, which gives birth lo black 
and whue caibonate. With leg.ird lo the 
formation of ro^k-salT, Dumas has ob-erved 
thatin one vanety ot it whicli decrepitated 
whenplaccdin watei, the cause was attri- 
butable lo hydrogen which condensed in its 
cavaties, 

GllANlTE. — Siussure attributed the de- 
composition of this rock lo a co? losive juice 
which dissolved the gluten unitim; all its 
parts. Vanquelm and Alluan tiaced the 
cause to dismtegiation of the rock, and the 
removal of the alkali in the felspar by water. 
But Berthier has shewn that silica as well as 
potash is lemoved, a silicate of potash disap- 
pearing and silicate of alumina remaining. 
Felspar is probably one of those bodies whoso 
particles are placed in such intimate union 
that acids have no effect upon it until it be 
exposed to electro-chemical agency. Four- 
net has observed three preliminary stages in 
the decomposition of granite. 1. A superior 


xone of bred or yellow colour, indicating the 
peroxidation of iron, 2. A middle zone of a 
deep green colour. 3. An inferior zone, pre# 
sentinir all the characters of a perfect granite, 
but falling to piecgs when touched. He ac- 
counts for the !;ucce53ivc dccompositioi# from 
the suiface, internally to dirnorplnsm, which 
has changed their crystalline texture like ar- 
lagonites and laumonites, Gu-.iav. lloso 
lias pioduced pyroxene .and amplnbole as in- 
stances of lliis diinorphisin, of which some 
If suit fiom lapid, others fiom slow cooling. 
'I'fic them y of ilie f’el'^p ir decomposition Fom- 
iict sums U|i sliortlv. The iron is ptnoxidized, 
carl onic acid is al)=oibed and takes the 
place ot the silica, which, being set at bbeity 
in a gelatinous at.ile, dii-olves m water, or 
alk.ibne f'arbunates, and gives oiigin to cry- 
stals of livaline qii irtz, loiites, ag.ite'’, opal, 
c.ilccdony, and fcilicalcs, as chabasite, ine- 
sotype * 

I liistheorv, however, rests upon two sup- 
positions wiiieli have not yet been demonstiat- 
ed. 1. 1 hat Igneous rocks do not acqtme^ 
hl.ite of pcnuanenl equilibrium, and that they 
cxiiuiit in the ( ouise of time an effect of di- 
tiioi piiiMii, and 2. I'hat cat home acid is ab- 
sorijcd by tiiese rock-. The latter appears to 
be strongly exliiwibul in Auvergne, wliuro 
ininiHious inincidl spiiug-. winch escape fiom 
granite fi'.'.uics, act upon the locks, and form 
small iricgular ba-ons winch they fill with 
hytboiis peioxide of non. 

SlWRUY IRON OllF.-Grnnite before 
It dccoin (loses di>inlc'giatc«, hut the jron ore 
retains its foirn, and yet changes its ciieiuical 
n ituie. liecquciel has examined the piocess 
of the dccompobition of this mineral in Isere, 
and he has found it entire wlien pieservcd 
fiom the contact of air and watei. In Dau- 
plnnc It is decomposed in such a manner as 
to give out heat .i^d ligiit, wfiicli burst into 
flame ami continue to burn. 'I'lie inhabitants 
re.gaid the presence ot these flames a.-) a de- 
cide<l proof of the existence of ncli mines of 
tins mineial. 'J'liemnieial contains carbonate 
ot manganese and iii.agnesia. d'he non .nid 
manganese change into hydrates, lose their 
(Ml borne acid v\luch combines with tfie mag- 
m-M, and renders it soluble in water. Water 
IS d H'omposed to affonl oxygen to liie hydiate, 
and the hydrogen inflames after overcoming 
an immense pressure. 

y^coiding lo Cliapert, when some of tbo 
mirlerals accompanying tins non ore aro 
roasted, and loft to spontaneous action, alter 
some day'^, sulphate of inagne'^M and iron, 
and caihoiidte of copper appear, facts of gieat 
iin()oitance m electio-chemistry. Four kinds 
of pyrites accomf'any thi< ore, wliicIi giVa 
origin, lo 1. Neutral sulphate of iion. 2. 
Earlliy^ulpliatP, a ytdiow subsiance, resinotWW 
or earthy. 3. Ochre proceeding fiom the ac- 
tion of air upon the neutral sulphate ; besides, 
sulphate ot iron and alumina, manganese, 
hue, zinc, &c. 

L.AV AS, —Granite decomposes readily in 
contact w^h bay-salt, as is evinced in Scot- 
land and Clermont. The facility of the de- 
composition of lavas varies with their com- 
position ; thus the pyroxenic rocks of Au- 
vergne decay more rapidly than the Labra- 
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dore nliasaes of Como. Wack4 a rock 
Ibrmed by the actiod of water upon these 
•rocks, and contains calcareous spar, aeolttcs 
and piperine. 

There is reason to think that the crj’stals 
whiift are found in bay-salts, have been de- 
posited after the consolidation of the rocks in 
which they are found, because most ol them 
are altered by a stiong heat, and lo-^e their 
water of cryslahzation, Fournet attributes 
the formation of zeolites to the transportation 
of the elements by water fioui the neighbour- 
ing rocks, 

OKUAMC MATTER. -The mode in 
which organic matter nudergoes decomposition 
has not been much studied, but a few cuiious 
facts have been ascertained. Davy found 
the manuenpts of Herculaneum converted 
into a kind ot turf, tlic leaves being united into 
a single mass by a peculiar sub-stance, for- 
med by the ciiemiral clianges of the vege- 
table matter. The gnono 111 Peru is lound in 
deposjtes of 50 or <K> feet deep, ambis formed 
of the excicment of herons which inhabit the 
coast. 

Meeker de Saus^ure has observed the teeth 
of the Hisut, spila in the mines of Carmiola, 
corroded ns ii hy an acid. I’urpin has no- 
ticed tlie egg of tlic gulden snail to be covei- 
ed on the interior suifacc ot US envelope, 
with rhoinbohedial crystals of carbonate of 
lime- 'i'he cellular tissue of the cactu'^, and 
the medullary tisue ot palms cunlain oxalate 
of lime in crystals- 

M 1 Z ' III IT C ATI O W hen disti lied 

water is placed over pla^s of iron, lead, zinc, 
or tin, ammonia is funned in consequence of 
the combination of the hydrogen ot the water 
with the azote of the air. 

Vasquelin found ammonia in some rusty 
spots on a sabre, which had been emploved 
by an assassin, and tiiatotU^r traces present- 
ed the same substance. Pioto.xide of non, 
zenite, eaitiiy oxide of iron heated in a tube, 
give out ammonia was detected in the ferru- 
ginous water of Passy after evapoiation. 
Boussingault has observed It l(kcwi-,e in oxi- 
dized iron by taking a fr.igmcnt of it, treating 
it with dilute muriatic acid, evaporating (lie 
ivashings, and heating the residue vviih quick- 
lime in a tube, using the precaution to inoH- 
len them with water, Faraday obtaine.d am- 
monia, by beating zinc foil in a glass lube 
with potash. Tlie experiment succeq.led 
even in hydrogen gas. Potassium, iron, tin, 
lead, and ar.senic likewise afford much of it, 
with soda, li.iie, baiytes or pota-sh. 'J’he 
alkaliues alone do not yield it. 

l[he formation of saltpetre has long been a 
subject of interest. Dumas conceives that 
the presence of organic matter is not essen- 
-^tel. CTaubry attii^tes its productiqn lo the 
action of an acid moisture upon carbonate of 
lime. 

Tournet thinks that nitric acid may be form- 
ed without the presence of organic matter, by 
the re-action alone of the clemcnis of air and 
vapour of water. For according tc^Saussure, 
oxygen is more condensable by porous bodies 
than axote, in the proportion of 6'5 to 4 00; 
and Gay Lussac and Hamboldt have ob- 
served that air disengaged from water by 


boiling, contains more oxygpn in proportion 
totneslownoM of itsextiicalion. The result 
is that oxygen is not only retained with a 

? :reater power, but the composition of tiie 
Bst portions of the air approaches pretoxide 
of azote. Fournet has oonolnded, that tlie 
united action of porous bodies and of water 
upon the elements of air, would produce at 
first, protoxide of azote; tlicti nitrate of am- 
moitia, winch when decompo.sed, resolves 
itself into piotoxide of azote and vapour of 
water. The nitrate acts upon the alkaline 
carbonates and forms nitrate of potash, while 
the ammonia is disengaged iii union with car- 
bonic acid. He applies bis iheoiy to e xplain 
the proiluction of nitrate of ammonia, «lis- 
solvedin laiii by the electric agency. He 
concludes by observing, that in cveiy electiic 
clieinical action, however feeble it may be, if 
water is decomposed in contact with a*i, 
ammonia is formed. 

T.AST GEO LOGICAL REV DLrTU)\. 
— Ilecqucrel emleavouip to calculate this y>e- 
riod, by a method winch it must be ullovied is 
c-Ttrcniely vague, lb* liiub that the cat heilial 
of Limoges, which has stood kn four rvnluims, 
and is built of granite, i-.. dcconipi'-ed on that' 
sole where die winds and the i«iin btv'. to the 
depth ot lines, and that iho loc'c in silu k 
disintegiated to the depth of 5 Icot or 720 
line«. If both have pro^rc^scii at the same 
rate, he conceives dp lock in it>, natural 
place must have L^n decomposing lor above 
«2,fK)0 veais. 

TEKHLSTHIAL MAGNETISM — 
From the I. Ids which haye been biought for- 
watdby Humboldt and others, it appeals pro- 
per, that expuiimeuts should be made upon 
the magnetism ot il»e Tock«, which constitute 
the formations , of the country in which the 
cxpeiimentt'r IS placed, oi at least to deter- 
miue at wliat fxnnt the extent of o*'CillatioDs 
diminishes witlioul charigihg their number. 

ATiVlOSLilLUlC aLCUlKTrV.— 
Saiissun^ has .shewn thaf^n summer the elec- 
tricity ol the calm air i.s much weaker than 
ir winter; and that the apixuent force of 
fdecliicity, depends not so muc h on the ab- 
fiidute height of tiic place of ub^eivation as 
upon the relaU«c height, or on the insulation 
of the place. Dis-eminsted as this principle 
is through lliC mc'dium of the va|»ourof water, 
it IS higlilv probable that it exercises no in- 
considerable efi'uct on the plants and animals 
which are of necessity subjocuid to its influ- 
ence. 

Becqidrel terminates the fir?t volume of his 
work, witli some remarks upon the agencies 
by which the decomposition ot some rocks and 
the formation of some insoiuhle compounds 
mav be explained, which comprehends a re- 
capiiulation of some points. But he shews 
more particularly, how electro-chemical ac- 
tion operates in producing many tnitieral^. 
Bhosphatc of non in mines and crevices he 
considers to be, the result of the action of 
electricity, which is disengaged during the 
peroxidation of iron and the decomposition of 
organic matter. Tbe formation of the chro- 
mate of lead ns it exists native, may be imi- 
tated by treating a soluiioo of nitrate of lead 
with chalk and then with chromate of potash. 

In the course of a month or two, crystals of 
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chromate of leat^ere observed on the siirface 
of the chalk. l7y mixing sub-nitrate of cop- 
per, with arsemate of copper, a double arse- 
niatc of copper and ammonia, and of arseniate 
lime and ainiuonia ij^ formed I'iie le-actton of 
bi-cai lioniiHi of soda u pon gvpsum gives ori- 
gin to caii)ouatc of lime which crystallizes, 
snl|jljalc of sod-i romainingin soUUiou. 

A supplementary chapter is appended, 
rnnlaining a shoit outline of the interesting 
clL'Ctro-cliemical itsearches of Dr. Faraday. 


ON UESPIUATION. 

UY THOMAS THOMSON. M. D., F. It. S., L. 

ANP h.f Ike, 

Uegius Professor of Chrwistry hi the Uni- 
versity of iilltSfJOtO, 

When the experiments nn respiration were 
made liy Latoisier, (lood\tin, Meiizie.s, Davy, 
ike., towards tlieind id’ I lie last eentury, it 
seems to have been Ine m nerally received 
opinion, (hat ev ery indi\ idurd hv inspiiiug the 
air int% his lung’', j)rodiu-es the tery same 
ehariii;(> upon it. At I<msI, the eoii(‘liisioii« 
respeetirisr respiration lo he met ni(h in 
siologie.il and tdiemical liooks, depend fm their 
areuiury, upon (hlA«»^'^miption. Notlmig. 
however, can he farther Tl^ii the tiutli. Tlio 
rheniirnl ehainp*.s produceil tSk'***" respira- 
tion, vary in (heir extent, not only in different 
individuals, but even in the same individual at 
different tn«<‘s , fuirr that to such an extent, 
that if we an.dy/e air thrown out of (he lungs 
at different times, we find the quaulity of 
lailjonie mid, soiuetiines not ^to exceed two 
per cent, ami at other times to amount to 
more than seven per rent. Dr. A. Fy fe and 
Dr. Front have shown many years ago, that an 
alteration is pi'odueed in the quantity of car- 
bonic acid in the air expired, by the mode of 
living of the individual: tliat when the con- 
stit'iiion is affe< t»-d by niereiiry, the piopoi- 
tioii of that gas in llie air expired is diminislied 
and that it is diminished also by nitric aciil, 
by spirits, and by a vegetable diet. But 1 
have found that the most unexpected altera- 
tions rue observable in the same individual, 
tlioiigh he be in perfect health, and Ibuiigli be 
make no sensible alteration in his mode of 
living 

During the course of (he month of May, 
1832, I analyzed aii from iiiy own lungs on ten 
consecutive daj.s, between eleven and twelve 
o’clock liacli day. Before stating the results, 
it may bo proper to mention (he method of 
unulysiij employed. I procured a glass tube, 
capable of lioliling almnt three cubic inches 
of Wr, and about half an inch in di-irnetcr. It 
was shut at one end and open at the other. 
This tube being filled with mercury, and 
placed inverted on a inerciirial trough, I in- 
trod need into it about two and a-half cubic 
inches of air from my lungs, taking care, in 
the first place, by making half an expiration 
through a narrow glass tube, to expel all the 
common air from the trachea and mouth, and 
also from the tube, by which it was conveyed to 
the eudiometer. The surface of the mer- 


cury in the tube was then marked by tying 
round in a sewing thread, and tlie whole wafc 
left till the air ceased to coutj-act. Then a 
quantity of moderately strong potash ley was 
introduced, nnd the whole was left unttwched 
for twenty-four hours. The iliinimilion of 
bulk of the air was then carefully marked, by 
tying a sewing thread roiud the tnhe at the 
new surface of the mercury. I then tilled 
the tube with mercury, up to each of the 
places marked by the sewing threads, and 
weighed each portion of mercury. 'Mie dif- 
ference betw cm the two weights, gave the 
diminution of bulk' sustained liy the air, by 
the absorption of its caibonic acid, I then 
calculated, what tiie balk of the air and of the 
carbonic acid gas absorbed would have* been, 
at the mean pressure and temperature ; making 
rdlovvance for any change in the of the 

baroiiieler and thennoAieter, vvliicli took place 
during the interval. I ought to observe, 
however, that dining the ten days of these 
experiments, both the haromcler and the 
tlieiiiionieter were tolerablv steady. 

’rhe follow ing table exhibits liic volnme of 
earbonit .icid gas, in lOu parts of the air ex- 
pired fiom mv lungs dm mg each of the ten 
day s, at I I o'cloi k a. m. . — 

CVRBOMC ACID. ^ CARBONIC ACID. 

1 .. 4 (j 1 pel cent. 6 .. 2 ns per cent. 

2 .. 4‘70 „ 7 .. 2*30 

:i .. G07 „ 8 .. 3 85 

4 .. 3-27 „ 9 3.03 

6 .. 5 20 „ '0 .. 7.16 • 

I was not a little surprised at these le- 
siilts: the differences being so much greater 
than I had anticipated. The mean of tlie 
whole is .l-2t per rent., which, therefore, I 
am disposed to consider as representing the 
mean quantity of caibonic aciil gas, contained 
in OO voliiines of avr expired from my lungs 
I was natiir.dly' induced to examine the air 
from the lungs of several other persons, m 
Older to se«* w hethor there would be (he .same 
dilfeicnce ill tln-irs as I hod observed with 
resjiect to nivsclf. The gentlemen whose 
bieatbing w as examined, were chie/ly those 
who w ere occupied v\ i(h practiciil chcmistiy 
in my laboiatory. 7’lie lollownig table cxiiibits 
the Jesuits obtained . — 

CARBONIC .\CID. 

Ml. Thomas Tliomsou, (;med H) 3 fO per 
cen# Ditto, next dav, 3.t»l, Air. .1 . C’rdqu- 
houii (aged 18) 3 09 JMr. Fairest (aged IF) 
2,10 ditto next day 5.19 ftlr. Coveidale 
2 34 ditto, next day, 1-71 Mr. Cargill, 4.t;8 
Mr. Bruce, ’5- Iti Dr. Duncan, G. > 7 Dr Short, 
6-83 Mr. Frazer, 7-t’8. 

I prevailed upon two ladies to allow me to 
exainine the air liointhw* lung.s. 1 he 
was «n tinmarried lady about seventeen year.s 
of age; the .second a married lady, aged 
about 30. The results were fi.s follows 
First lady . . 2-34> \ Second lady . . 4-OG 
The diver.sily here is fully as great as in my 
own case, but the mean of the whole does not 
dift’er miirb from that of my own. I am dis- 
posed, therefore, to infer from these fnols, 
that the average volume of carbonic acid gas, 
in 100 volumes of air, expired from the lungs 
at II o’clock A. M. is 4-24. 
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But, from Dr. Prout*s experiments, (Annals 
^ I^ilosophr, li., 828; and IV.,33l,}it ap- 
pears that the quantity of carbonic acid gas 
produced by respiration, is at its maximum at 
tioon,%nd tha' its quantity at i I a. m. is to the 
mean quantity for 2 1 hours, as 3-92 to St-s. It 
is obvious, from this, that the niran volume ol 
carbonic acid lyas in 1 09 volumes of air expired, 
deduced from the preceding experioicuts, 
is 3-72. 

f made a few trials to to ascertain how mnch 
air different iiidi\iduRls are capable of forcing 
out of their lungs after .ifull inspiration. The 
quantity as might be expected, varies much 
in different iudiv iihuds. Hut when the same 
indi\idual repeated the trial the result \vas\ery 
constantly the same. The following table 
shows the results — 

r 

Mr. T. Thomson, 1 >0, cubic inches. Mr. 
G. Thomson, 103, D^. Duncan, 180, Dr. Thom- 
son :91, Mr-.f Colqiihunn 2)0, Mr. Coveidalo 
200, Mr. Bruce Mr. Forrest, 2 »0, Mr. 
Frazer. 209, Dr. Short, 21', Mr Cargill 2* *, 
200 cubic inches is the most common quanti- 
ty ; but in one case it amounted to as much us 
2.)l). 

The number of rcspirati<»ns in a minufc 
does not \ary much in different individuals, 
being very nearly twenty, or rather bct«ecn 
nineteen and twenty, 

I believe that great errors have been com- 
mitted iju the attempts to <Ietcniiiiie the quau- 
tily ©fair thrown out of the lungs by a com- 
mon expiration. I am satisfied that the qr.aii 
tity which I pitched upon fiom the experi- 
ments of Menzies, Lavoisier, ii:c , namely, 
forty cubic inches is far too high. 1 find, 
after a great many trials, (for If is very diffi- 
cult to make a natural expiration when your 
attention is called to it,' thrft the quantity of 
air which I myself thiovv out at a natuial ex- 
piration, is sixteen t iibic inclie.s. My nephew. 
Dr. Andrew *S(ecI, who was a tall man, 
(about six feet,) with an expanded chest, «No 
made many trials, and satisfied himself that 
his ordinary expiration was sixteen cubic 
inches. Messrs. Allen and Pepys deter- 
mined the volume of air expired by them at an 
ordinary expiration, to be sixteen and a half 
cubic inches. From these facts, I think we 
are entitled to conclude that a common ex- 
piration does not much exceed sixteen cl^ic 
inches. 

If these data be correct, and they cannot be 
very far from the truth, it will bo very easy 
to calculate the quantity of carbon thrown out 
of the body daily by respiration. Allowing 
20 respirations per mnute, und Iti cubic inches 
^fair taken in and tnrown out at eaeji, respi 
ration, we have 2H,80l) respirations in 21 
hours, and 46 1,800 cubic inches f air passing 
through the lungs. Of this or 17141-7 0 
cubic inches are converted into carbonic acid 
gas. Now i(K) cubic inches of carbonic acid 
weigh very nearly 50 grains : so that the 
weight of carbonic acid formed *is 8,570.8 
graincj >/^the of which, or 2387.5 grains are 
caihon. This amounts to nearly nine ounces 
avoirdiqpois, or some what more than half a 
pound.— Bccord of Science, !83.> 


ON CHANGES PlfoDUCED IN 

THECOMPOSIONOF THE BLOOD 
BY REPEATED BLEEDINGS. 

By Thomas Andrews, Esq 

The object of the following experiments is to 
determine with precision, the changes which 
are produced in the composition of the blood 
by repeated abstraction.^ of large quantities of 
it from the general circulation. In the human 
subject, Onportiiniiti'S seldom occur of procu- 
ring piopcr specimens for examinarinn. al- 
though the orierntiun of venesection is so fre- 
quently performed, ns in those cases where 
it requires to be repealed at short intervals 
the blood is generally in a morbid state. In- 
stead of waiting for such rastiul occasions, I 
(liiected my attention to tbo.se animals in 
vvliieh the composition of the blood is nearly 
the same as in man, coiiceiviiig that similar 
results would in either case be fumlured 1 
selected the blood of ealve.s tor tlie puiposo 
of experiment, and as it i** ibe ]irartiee of 
batchers in this coiiiitiy to bleed these ani- 
mals seveial times hi fiji e tin y are slaughtered, 

1 availed myself of this cireumstunri' to, pio- 
euie Niiitabie portions of blood- 3'lie animal 
is bled from a large orifice in the jugulai vein, 
till sviuptoms of svpf'ape appeal, and tlio 
operation is in rt peated at intervals of 

twenty four iioi^ It is once led bef^veen 
each Opel at ion upon u inixfine of meal uud 
wa'er, but this is often oiiiiUed before the last 
bleeding 

The appearance of the blood becomes grent- 
1) altered by the surce.i^ive absti actions ; the 
crasameiilum is Cit first ver y large, and a por- 
tion of the red globuleh at e unattached to it, 
hut It nrogrt.*».MVt ly diiimiislj|^% in bulk wliilo 
it.s consistency iuerensts, uff upon the fourth 
bleeding It apecai .s a miiuII contiaeted ball im- 
inersid in H l.iige qiianiity of ‘erum, adher- 
ing to the stopper ol tlie vessel in which it is 
cciutaiiicd, and presenting on its external snr- 
iacr an exact easl^ol the interior ot the vessel. 

The follovvuik analy ses were performed by 
the same metbod that 1 forme rlv €*ni ployed in 
a 6ct ot experiments on the blood of cholera 
patients, vVhieh w t re published in the Philo- 
sophical Magazine for Sepiember, 1832. They 
are nearly alia mean of two sepuiate analyses 
wliif’h seldom differed fioui each other more 
than 0-5 per cent. 

A calf was bled four limes ; between the 
first and Scrond bleedings a week elunsed, 
but the rest toon place at intervals of twenty - 
tour hours, and the animal was fed between 
each Opel at ion. 'I'lie composition ot the serum 
and blood at each bleeding is exhibited in the 
follow lug tables : 


SERUJt- 


W aier 
Albumen 
and Salts 


1 riRST. (sxroNt). )tmiro.| 

yovnm 

92- 19 

93‘96 

93 81 

1 94.18 

7.82 1 

6.04 

6.19 

5.82 

ioo.ool 
tb 

100.00 

100.00 

' 100.00 






Water. . 
Albuir 
and Sails 
lied glo. . 
bules . 
fibrin. . . . 


CONTROVERSY UN CARliOMC ACID ?N THE BLOOD 


Blood. • 


FIRST. 

SECOND 

THIRD. 

FORTH. 

81.36 

6.89 

11.75 

100.00 

65.49 

5.50 

9.01 

87.41 

5.77 

6.82 

89.2.5 

6.52 

5.2 

100.00 

100.00 

100 .OO 


BLOOD. 


Water 

Albumen and Salts. 
Globules 


FIRST ■ 

SECOND, 

82.48 

r ».7 o 

10. 82 

83.47 

6.9 /i 

1 10.68 

100.00 

\ 100.00 


The serum had at the third bleeding, a 
specific gravity of 1 .02n, and at the fourth, of 
1.017 At the third bleeding, the specific 
gravity of the blood itsell was 1 .031. 

The next calf whose blofjd xvas examined, 
was nine weeks old. I did not procure any 
bhxKl from the first bleeding. The third 
bleeding wa.s twenty four hours after tlie 
second, and during tnnt period, liie animal 
was once fed ; twelve lioiirs afterwards it 
was bled -i fourth time, but it received no more 
liiod : 


Water .... 

Albniiic»and 

Salts 


BLCOD. 


Water 

Albumen and 
Salts Red 
Globules and 
Fibrin 


The albumen and siilts it is evident, de- 
crease at each bleeding ; the diminution is, 
however, very variable, and even after the 
fourth time does nut amount to one \Hir cent, 
and a half. In the globules, the same dimi- 
nution lakes place but to hucIj a degree that 
tliey are at least reduced to less tlian one 
half their original quantity. To this principle, 
a remarkable excention occurs in the com- 
po.sition of the blood taken at the last 
bleeding of the second calf, where the globules 
are slightly increased above the preceding 
analysis ; but it will be observed, that the 
animal received no fiiod during the interven- 
ing period, from wdiich the blond might ob- 
tain afresh supply of scrum, while the ten- 
dency of the diirereiit excretions of the animal 
was to drain from the circulating mass its 
aqueous part, and thus to increase the appa- 
rent quantity of the globules. This explana- 
tion is confirmed by the following analvsis. 

A calf three w'ceks old was bled twice 
before it was killed, twelve hours elapsed 
between the two bleedings, during which 
time it obtained no food : — 

SERUM. 


Water 

Albumen and Salts . . . 


FIRST 

SErOND. 

92.48 

7.52 

03.35 

6.6.5 

100.00 

100.00 


SFCONI). 

fThRi). 

FOITRIII 

82.05 


88.02 

•5.85 

6.29 

5.06 

12. 0 

a , 57 

6.04 

mj.lK) 

lOO.OOi 

U)0. 0 


SERUM. 


SFCOlJp. 

93.32 

6.C8| 

iTiiinn. 

1 .5.61 

lOURTII. 

”91. 0 

1 5.41 

100. oo' 

100. o6i 

lOo.OO 


The globules have here it is true diminished 
at the second bleeding, but so slightly, that 
we niav attribute this circumstance to the 
uiiassimilated chyle which must have been 
present in the system. In the former case 
the animal bad been exhausted by previous 
depletions, and hence possesed no store from 
which the blood could derive even a .small 
portion of serum, as in the latter instance. 


RESEARCHES ON THE BLOOD. 

BY L. OMKI.IN AND T. TIEDtMANN, ASSISTED SV 
F. MlT.SCIl ERLICH. 

Vttggendorff^s Annalen xxxi. 

Obsjcrvcrs have differed with regard to the 
I»re^ence of carbonic aciu in ibo blood. 

V'^ugel found that under ibe receiver of an 
air pump, lime water wa.s acted on by tbo 
disengaged carbonic acid. 

Scudamore obtained in the same way, by 
niean^ of barytes water, a precipitate car- 
bonate of batyles, equivalent to ^ oi ^ cubic 
inch ofcaibouic acid gas, fiom six ounces of 
blood. 

Brande procured fiom one ounce of arterial 
or vemous blood 2 cubic mche.s of carbonic 
acid. 

On the otircr hand, Darwin could tlclect 
no such acid, and Dr. Davy a^seits that it is 
iitiiber pxti acted dunii:< tbe spontaneous 
corigiiiatiori ot tbe blood, nor by tbe air 
pump, nor by coagulating the serum by heat, 
and tluit serum ab-oibs carbonic acid in 
greater quantity than pure water, wbicii 
would not be the case if it was charged with 
carbonir accid. 

Gmelin and riedemann examine wiih great 
care the blood of a dog taken fiotn the feino- 
ral-vcin and aiicry, and placed in different 
tubes under the rtceiver of an an pump. 
'I’hu risiilt was that neither caibonic acid nor 
any other permanent gas was extricated. To 
ascertain the accuracy of Davy’s statement 
with re'^pect to the absorbing power of blood 
being gieatpr than that ol water, carbonic 
acid wusallowcd to stand over arterial blood 
for 5 days, when it was ascertained that 100 
measures of blood ab'^orb Jl‘2t) of carbonic^ 
acid. Tl« coagtiluin appeared blackish red, 
and the liquid portion was extremely clear. 

Since blood contains no Iree carbonic acid, 
it was necessary to ascertain whether any 
existed in it in a combined state. Vinegar 
was added to each of the kinds of blood which 
had been collected, as in the former experi- 
ments, with every precaution to ensure accu- 
racith and was placed under a receiver. A 
quaklity of carbonic acid escaped from both, 
more abundantly from the vemous than the 
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arterial. The arterial blood mixed with 
vinegar, as well aa the veinous blood, left 
over mercury for 3 weeks, was converted into 
a blackish brown mass without being separate 
ecUnto serum and coagulum. About the 
same period, without a knowledge of the 
Heidelberg experiments, Ed. Ch. r. Strome* 
yer obtained the same results.* 

How do these facts agree with the present 
theories of respiration 1 

Lavoisier conceived that without coming in 
contact with the respired air, a liquid consist- 
ing principally of carbon and hydrogen is 
absorbed through the pulmonary membranes 
into the bronchi, and is converted into carbo- 
nic acid aqd water through the oxygen of the 
inspired air. As this theory does not render 
it necessary to suppose free carbonic acid in 
the blood, it is not at variance with the ob- 
servations of Gmelin*and 1 ledemann, but the 
passage of gases into moist animal mem- 
brane, and also the immediate contact be- 
tween air and blood cannot be well doubt- 
ed of. Davy inferred from his results that 
air passes througf^the m^’isi coats of the pul- 
monary vessels, and i^taken iipby the S‘*rum. 
the oxygen partly forming wiili the carbon of 
the cruor carbonic acid, and partly combin- 
ing with the cruor. When he fouml that 
after the inspiration of hydiogen some ca»- 
bonic acid was expired, tliough much small- 
er ID quantity than after the inspiration of aii, 
he concluded that veinous blood contains 
some free carbonic acid. According to the 
ohseiVations already given, it appears that 
the arleri.il and veinous blood contain no free 
acid but carbonic acid combined with alkali. 
And if we suppose acetic acid to hr formed in 
respiration, (for we find it in the blood and in 
most oiganic liquids which are exposed to 
the influence of air in combination with 
alkalies), then must the veinous blood con- 
tainmore alkaline carbonate than the arterial, 
when by the formation of acetic acid a porii* 
on of thealkaline carbonates will be cunveit- 
ed into acetates. 

By means of a barytes sululioo in an ex- 
hausted receiver, they estimated that lO.OQO 
parts of arterial blood contain 8.3 of combin- 
ed carbonic arid, and 10,000 parts of vcin- 
ous blood 12 3 of acid in tiie same stale, 
being in the proportion of 2 to 3. 

They sum up their views of respiration in a 
few propositions ( 

1 . That in the pulmonary cells inspired air 
is absorbed in’o the moist membranous ves- 
sels, and is thus brought in contact with the 
blo^. 

2. The azote of the air is not sensibly ab- 
sorbed by blood, but almost the whole of it 
remains 10 the cells. On the contiary, as 
oxygen is taken ift> by the blood a|^undantly, 
it flows out of the cells into the vessels in 
proportion to its absorption, and the mixture 
of gas remaining in the lungs must therefore 
contain more azote and less oxygen than the 
air. 

3. The oxygen taken np by the Mood com- 
bines partly with carbon and )fydrogen« and 


* Schweigg. Joura. fonr Chero. Ixir. lOS, 

t Memofies d« Tacad dee 8o, An* 17P0, insert- 
ed in Soberer* letimal der Chemle x. seo. 


foims carbonic acid and ^ater, and partly 
unites with the solid organic compounds con- 
tained in the blood. From these proceed 
acetic or lactic acid, which combines with a 
portion of carbonate of soda contained in the 
ulood, and drives its carbonic acid into the 
cells. 

4. 'J'he acetate of soda loses in its course 
through the diflerent secreting or(ans its 
acetic acid, combines again with carbonic 
acid after undergoing many decompositions 
in its passage with the mass of blood through 
the body, and enters into the lungs on its 
return as carbonate of soda. 


TIEDEMANN’S PHYSIOLOGY. 
TRANSLATED BY GULLY AND 
LANE. 

PARALLEL BETWEEN TIIK MATERIAL COMPO- 

.SITION OP OnCANir BODIL'S AND THAT OP 

IVOBOAN’IC BODIES. 

0» the Chemical jilixiure of Subutancra, 

V. AH organic and almost all inorganir 
bodies aie composed of simple ma^jria)*!. di- 
versely combined with each other, and w hirli 
may be separated by chemical operations. 
Ilowevei, when we compare the composition 
of these two groups of bodies, wc recognise 
impoitaiU diffVrfflces between lliem. Ihiis 
the first aie fW the most part assemblages ot 
particular combinations, winch we first meet 
with when we chemically analyse plants and 
antinab. 'I'here are, *in the vegetable king- 
dom, starch, vegetable albumen, gluten, gum. 
sugar, Ccc. ; in the animal kingdom, animal 
albumen, fil^rin, gelatin, mucus, &c. These 
matters arc called by chemists the immediate 
(«r proper matters of organized bodies, or the 
simple organic com grounds.?* 

VI. ^ in submitting aqpw the immediate 
principles ot organic bodies to chemical an- 
aly‘»is we obtain the mediate principles, or 
the simple matters, which chemistry has not 
yet further decomposed, and which for this 
reason aie denominated elements. The pon- 
derable mediate principles of organic bodies 
are : 

A. Non-metallic substances j namely, 1 
oxygen, 2 hydrogen, 3 carbon, 4 nitrogen, 
pho^piioiii*?, 6 sulphur, 7 iodine, 8 bromine, 
9 chlorine, and 10 fluorine, 

B. Metallic substances : 

a. Alkaline rmetals — 11 potassium, 12 so- 
dium, and 13 calcuim. 

b. Karihy metals— 14 magnesium, 16 si- 
liciuro. aud 16 aluminum. 

c. Pouderous metals— 17 iron, 18 man- 
ganese, and 19 copper. 

Among impondeiable substances those 
which can in some circumstances be recognis- 
ed in organic bodies, are light, heat, and 
electricity. 


• The French eheuUts call them ** tea prin- 
cipea immediate arganiquea:* Wo may give 
them the name of organic matter or those adapt 
ed to life, becauae they are essential constituent 
parts of living beings and the phenomena of life 
are perCeired only In bodies that are composed 
of sudlM|^ ^ 
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Ail these elel^ents are likewise fouift in 
ino'ganic bodies. Organic bodies, therefore, 
do not differ from the latter in regard to ele* 
menlary matters. But great differences exist 
relative to the number of elements which 
enter into organic combinations, and in the 
manner in which they are joined togetiier. 

VII. 'I'he number of elements which en- 
ter into f e roinpu<ition of bodies included 
in the organic kingdom, is much less consider- 
able than that of the elements which exi-'t 
in the other kingdom. Oiganic bodies, as 
far as we can judge ol them from the data tii- 
tlierio collected hy chemistry do not present, 
putting aside the imponderable matters, more 
than the nineteen elements which I have enu- 
merated,* while fifty-two have already been 
found in the other kingdom. All the sub- 
stances which cheniistiy regaids as simple, 
do not iheiefoie enter into the composition 
of oiganic bodies, which, on the contrary, 
only contain the smallest piopomon of them. 
Prom among the substances tbcrcin discovci- 
cd, those which exist in greatest quantity arc 
oxygen, hydrogen, cart on, and nitiogen m in- 
finitely varying oioporiions. 7 be rest are by 
no meaii^abmidanl in conipansun with tliesc. 

V^III. Although the number of elements 
in organic bodies in general be small, never 
theless the composition of a living body, 
n pdant, or animal, is much more complicated 
than that of an inorganic b6dy. Besides the 
fact that almost always one andi?he same vege- 
table or animal presents at the same time, in 
its ditferent parts, \eiv diverse modes of coin 
bmution, we observe tlmt all the eompouiidor 
organic mutters proceed from three, four, or 
more elements There arc three elements at 
least ill them, united together in#in immediate 
manner, without having a preliminary binary 
combination. Vegetable mucus, sugar and 
starch, are composed of carbon, oxygen, and 
hydrogen. Gluten, albumen, fibrin', animal 
mucus, cafein, tkc. contain moreover nitrogen, 
in addition to these, three elements. The ter- 
nary or qnarteriiary unions of these four sub- 
stances in proportion varying ad infinitum, 
give rise to the immediate products of or’ 
ganized bodies ; a result clearly proved by 
the reseniches instituted by Thenard, Gav 
Lussac, Berzelius, Proiif, Thomson, Berard, 

7 h. Von, Saiissure, U re, and others. 

On the other hand, all tlie inorganic combina- 
tions, ns Bei zebus lia.s shown, an? to be con- 
sidered ns binary compositions, that is, result- 
ing from the union of two elements alone, or as 
combinations of two binary rompo.sed bodies, 
or lastly , ns ^mbinations of a binary com- 
pound with a simple substance 7'hiis oxygen 
wdth hydrogen pirodiices water; with 'sul- 
phur, iihosphoniN, nitrogen, and carbon, it 
forms sulphuric, nhosnhoric. nitric, and car- 
bonic acids ; injunction with calciiiin, sodiiim 
8wd fiotassium it gives lime, soda, and potaasa. 
Chlorine with hydrogen, originates hydro- 
chloric acid ; nitrogen and hydrogen produce 
ammonia. These salts, then, are only double 
binary compounds 

• The opinion of cheroiats are divided regard- 
ing the existence of some other simple stib- 
atancea in organic bodiPB. Thua, Becber amorta 
that he found gold >n the nahes of taniarinda. 


It is evident, therefore, that nature has 
given a more comulex composition to organic* 
than to inorganic bodies, a remark which 
Kielmeyer has already made in liis courae of 
general zoology. * 

IX. Organic combinations can easily be 
reduced to their elements by chemical opera- 
tions, and principallv by the action of fire, but 
chemists have not hitherto succeeded in re- 
producing them, as they have done the inorga- 
nic compound bodies.* Sugar, starch, 
gum, gluten, fibrin, albumen ; See. have been 
brought down to their elementary principles, 
but no chemist has yet arrived at the refor- 
mation of them in all their parts. The same 
is the case of all the liquid and solid parts of 
living bodies On this account, then, we are 
authorized in admitting th d, in the present 
state of chemisti y, the composition of organic 
bodies is not the effect of aflinity alone, but 
that it depends on powers peculiar to those 
bodies, by wliich pow'crs the chemical afilnitie.s 
aie .swayed. 

X. Bctw'ccn organic and inorganic bodies 
tIuM'e exists a difference relative to the mode 
of comhm.ition of the materials which enter 
into their composition and this consists in the 
greater terulefic y the fonii'^r have than the 
I-dti r to undergo changes and decompositions. 
7'he combinations of bodies not endued w ith 
life for tlie nioRl part binary or double binary, 
are more confirmed, more fixed, and their 
elements are held togetiier by more energetic 
allinitie.s than in organic matters, as •Che. 


• Some chemists assert, that they have ob- 
tained org.mic coiiibiiiatinus hy submitting 
inorg<inic eoinpositions to various modes of treat- 
ment ; but doubts may bo entertained on this 
Mubieet, Thus BiTard (Annalos de Cbemie et de 
Physique, vol. v, p attr; aavs, he obtained a lit- 
tle crystallized fat by passing one measure of 
carbonic acid gas, ten of ohliaiit gas, and twenty 
of hydrogen through a red-hot tube. It is very 
probable, that the sulistances resembling tat 
which he found w.is held in solution in the oli- 
fiiintgas, which had been procured from alcohol 
Dcobcreiiier, (Oken’s Isis, 1817, art. 5, p. 57(J,) by 
passing watei y vapour over red hot charcoal, in an 
iron tube, got a volatile matter, soluble in water, 
and liavinir the smell of fat. Hut it may be object- 
ed, that charcoal sliould be looked on as anorganic 
eotnbiu.itinn. Hesidc«», Rernrd and Trommsdorf 
fNeueM Journal fur IMiarmacic, vol ii, art 2, p. 
201,) who repeated the experiment, did not ob- 
t.iiu th«s.inie result. We only are acquainted with 
two cmnpound organic bodies, of the simple 
kind Ti.iintdv ox. die acid and uiea, which Woehler 
first pointed out the mode of procuring from 
their dilTereul coinpoaonts ( Poargendorf, Annaldcr 
Physik, vol 111 , p. I77.J If rheuiibts have really 
succeeded in producing, by means of purely 
inorganic substances, some combinations in which 
the elements are .issociated as in organic combina- 
tions, it is only those that arc f#aced on tho outer 
boundary bit ween compound organic and inor 
gar-c bodifet. Borzaelius (Chimle, book iii, part 
I, p. 147,) expresses himself in the following 
manner nn this subject : “ Although it mav 

happen that, eventually, it may be discovered 
that manv of theso products of matters purely 
inorganic have a aimilar composition to that of 
organic produces. y«t this, in complete imitation, 
is always reduced to a very small foundation for 
hoping that it would ever bo in our power to 
manufacture organic matters from their compo- 
nenta, and thus to confirm analysis by synthesis, 
as we almost always are able to do in inorganic 
nature.” 
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vreul has ahown. For the moat part they pre • 
^ent solid combustible bodies^ which strongly 
resist deoompositiou from the atmosphere. 
On the other hand, the ternary, the quaterna- 
ry, and even the more complex combi nations 
of the organic kingdom, are less compact and 
less intimate 2 they are the results of weaker 
affinities, which causes them to appear more 
unsettled and variable, because saturation iti 
them is rarely perfected. The principle of 
combustion, oxygen, does not exist in sufficient 
quantities in them, to saturate the combustible 
elemeuts and to prevent the possibility of 
their yielding to other a6Smiie8. Tiiis is the 
reason w hy ml organic combinations are corn- 
bustiblo. For they do not contain the proper 
quantity of oxygen to saturate tiieir carbon 
and hydrogen. They burn, when heated, in 
contact with the ntintyiphere, and then absorb' 
all the oxygen that is necessary to the satura- 
tion of the hydrogen and carbon. 

XI, As the elements have a greater incli- 
nation to produce binary compounds than to 
continue in ternary aud quaternary cornbinu- 
tion.s, there is observed in organic substances 
a constant disposition to run into binary states 
of Composition. Inorganic bodies ha\ing their 
elements in a Kind of perfect ec|ni1ihriiim, 
these same elemeuts are butliltle disposed to 
combine with surrounding matters, or in an> 
oUier manner Such is'not the case with or- 
ganic matters, which are more complicated, 
and retained by less powerful affinities ; in 
them fhere is observed a constant tendencj to 
resolve themselves. They are mostly com- 
posed of oxygen, hydrogen, nitrogen, and car- 
bon, the three first of w'hich are gaseous 
when in a stafe^ of freedom, and strive to 
abandon the solid form, a tendency which is 
still more increased by external heat and the 
heat peculiar to living bodies. The grout 
affinity of the oxygen for the hydrogen and 
carbon causes it to combine easily with (ho 
first, whence results water, aud with the ko- 
cond, which produces carbonic acid. Nitro- 
gen, which has a great affinity for hydrogen , 
joins with it, and gives origin to ammoiiia. 
But, as the carbon and hydrogen do not tind 
sufficient oxygen, ni organic combinations, to 
form wafer and carbonic acid, tliey have a 
di.si>osition to attract that of the atmospheric 
air. On these circiimstanrcs ilepeiids the 
facilitv with which plants and auimilis- run 
into decomposition, and which rests on the 
constant tendency of their eleiiients to con- 
tract binary combinations, and to quit a state 
in which they are maintained only by (he 
powers acting in living bodies. Lining bodies 
aufier, by the atmospheric influence remark - 
^ able changes, v^cb induce the unfixed ele- 
ments of food, introduced and rendered fluid 
in tbeir interior, to undergo, as well by (he 
effect of a subtraction of the niaterials of the 
fatter, as by an absorption of other princi- 
ples drawn from the air, a change in their 
respective proportions, designated undci tiie 
name of respiration. The luayifcsUitions of 
ftctiviiy of living bodies themselves, are iu- 
cessanny modifying organic matters, the com- 
position of which is extremely variable and 
mobile, and cause them to pass sometimes to 
a more simple, sometimes to a more complex 


statef by chanfpng the numerical relatioifs of 
their elements in such a manner, that vegeta- 
ble combinations may become animal, and 
these resnme the ve|ifetRble state. 

XII. ^ There is this difference between liv- 
ing and inert bodies, relative to the connexion 
of the chemical composition with theconfigii- 
rntion, that the former, although they resem- 
ble each other most in their composition, 
nevertheless present a much greater diversity 
in their forms. What an immense variety of 
forms the vegetable and animal kiiigdonis ex- 
bibit, notwithstanding the inconsiderable nuiii- 
be.r of elements which constitute living liodies 
in general. We even find that with nn analu- 
gous coinpo.sition, (he parts ofone and the same 
organic individmil difler in a singular degree 
from cadi other in ijoint of configuration , 1 w ill 
mention, us an example, the diversity wh/cli 
fietuKsuftcu) present in the same v^egelabb‘s/)e( ies 
and that which is remarked, among aiiimals, in 
tlie configuration of the bones and muscles. In- 
organic bodies, on the contrary are remarkable, 
with very few exceptions, for their great an- 
alogy of form and erv stallization, when fheii 
chemical com)>osi(ion is iilentical. 

'I’licre mii.st be, therefoic, in liv ihg bodies 
a peculiar power, di 11 ( 0 iiig fioni the ciicmical 
ntlinities wbicb determines the forms of l>o- 
dies not endued with life, and the action oi 
which productis < the diversily w Inch organic 
foriiih wilh similar compo.sition exhibit. Or, 
which expresses ilie same ideu in a still more 
clear inuuuer, tjie configuration of organic 
bodies is not only tlui effect of chemical affi- 
nity, in bodies without life, hut it i.s also 
that of a power of a 8i>€cial, or, it may be, 
cl superior nature. 

Xin. Ilegnrding the origin of organic com- 
binations, experience teaches us that they an* 
onl> produced by the nmiiitb .stations ofiictivitv 
of living bodies already existing. Albumen, ge- 
latin, iriucii.s, gluten, starch, gum, sugar, &c., 
do not form spontaneously, by the union ol 
elements, or binary compounds, nce.ordiiig 
to tlio Jaws of chemical afliiiitj, but only bv 
(he iiiaoifestations of activity of organic fiodies 
already isissessed of l>fe. Orgaiiiasi d beings 
are firodiiced by their fellow -lieii^s, or ovvi- 
(heir origin to thf? mottcr of organized bodie.s 
ill a stale of decomposition. The prodiictimi 
ot' organic combinations in these beings, take.s 
(he name of assimilation and nutrition, w hiist 
the procreation of beings (beniseivcs is calh d 
generation. On the other Imnd,^ inorgaim 
eoiiibinations and bodies never originate but 
from (he remains of other more ancient bodies, 
iallt II into dis.solutinn, and the materials ol 
which, under certain circumstances, re-uiiite 
to produce (hern, according to the laws ol 
chemical and mechanical attraction alone. 

XIV. Even tlic most simple animal and 
vegetable forms, (he infusoria, the green mat 
ter of Priestley, (he conserve, iitouldine.ss, 
^ic., in what is called spontaneous genera- 
tion, proceed, according to the observations 
and cxjieririients iindcrlakrn by Nerdhain, 
Priestley, In^nhounz, Monti, Wrisberg, 
Muller, G. R, Treviranns, Stc., not from inor- 
gnnic nrtt'lterB, but from organic bodies and 
conibinatMlps passed into putrefaction oi fer- 



LIVING BODIES SUBJECT TO CONTINUAL CHANGES. 


13 


meniaiion. it|i, true, that J. B. Fra^^ as- 
serts, he has seen infusoria anirnalciilo; deve- 
loped in pure water. Oruithuisen i* says, 
also, that he saw generated, in an itiftisiou of 
granite, of chalk, {^nd of marble, a gelatinous 
membrane, in which, after some time, move- 
inents were manifested, and ended by the 
formation of infusoria, of roonanes, and glo- 
bular anirniiculte. But it is very probable 
that the bodies subjected to experiment, 
or the water employed in the infusion, already 
contained organic matter, th<»iigli in a very 
small quantity, for other naturalists have not 
observed tlie formation of living bodies in in- 
fusions of p'lirely inorganic ones. 

XV. In all inorganic bodies, particularly 
crystals, as soon as their materials are brought 
together and combined by the laws of adinity, 

,the chemical com uosition remains quiet an 1 
it is b« this very fact that they subsist It is 
not NO with living bodies, the coinpisition of 
which is continually undergoing changes. So 
long as these iMulies act after their manner, tliai 
is, solungas they live, tjiey are receiving within 
tliein new substances, w iiich they assimilate 
and introduce intotheircoiiiuosition,froiuu liicli 
tliey^x|al others. It is by the aclioiis of 
ussiinilation oflbod, of respii ation, of nutri- 
tion, and excretion, that the materials of liv- 
ing bodies are itice.ssaiitly changing. I'he 
comoosilioii of these bodies, therefore, is 
never in a state of quietude. J heir t<*ndeii 
ey to assimilate to themselves new sub 
Htances, cease only with the <‘xtinctiou of the 
imuiifestatioiis of nativity, wiiich we cull life. 
But at the same time their existenci; is stayed, 
they are destroyed, and lose their form as 
well ifs coniiiosilion. There is then this es- 
senfied diflerence between, inorganic .and 
Jiving bodies, that the duration of the former 
depends on the repose in which their com- 
position remains, whilst the existence and 
fireservation of the latter are conditional 
on a continual change of composition. Tlie 
euuse of this dillereiice is found in the pecu- 
liar ciiT.umstances, belonging to living bodies, 
whii’h induce new^ atlinities, and which can 
only he maintained in action thereby, whete- 
as, when bodies not endued wilh life arc oiire 
formed, uo further change takes place in the 
relations of alliiiity which themsehes pro- 
diiee. 

XVI. Although during their existence, liv- 
ing bodies aic subjected to continual changes, 
rapid or slow, and introduce withiu themselves 
materials obtained from the atmosphere, from 
matter and from uiiirients of various kinds, 
and also free themselves of ce rtai n suhstnneeH . 

(•) Hur I'Origiiio des Substances Dr^a- 

nis^jes ct liiorganisees. Berlin, lb07. — Ksaai sur 
rOriM:inc dus Corps Orurariisi^es et su < uelqiies 
Ph6iiomt:iicsdc Pkysiulugie Aiiimalc ct V 6guta1e 
Paris, IH17. 

(t) lleberdio Chcmischen und dynaniischcn. 
Moineritc bei dor Bildung der Infiisofien mi) 
cincr Kutik dcr Versneho Fray’s ; in Gclden's 
Journal der PbvsikfVol. viii. p. K'iO. 

(1) Nevertheless, when living bodies arc cx- 
puBud to a very high or a very low temueruturc 
li they be placed in contact with certain kinds 
of gas, or if coucontrated mineral acids or caus- 
tic alkalis ho made to act on thouj, they may 
even tlicn be destroyed by these ditferent 
agents. 


nevertheless they preserve, during 'a certain 
lapse of time, the form and composition vvliicii 
is peetdiar to them. They have thus the 
faculty whilst incessantly changing their com- 
position, of retaining their qualities, ami even 
of resisting to a certain eitent, chemical influ- 
ences from without. (J) All inorganic bodies, 
on the contrary, being only the simple product 
of atlinities, the property of substances which 
constitute them, are deprived of the power of 
re-acting on the external impressions which 
produce changes in them, mid are delivered 
no to the play of chemical affinities. For 
instance, w hen u cry shd has been placed in 
contact with an acid which has an affinity 
for its base, the latter combines with the 
acid, in such a manner tliat the form and corn- 
position of the cry slul are changed and de- 
stioy*-d. 

We can attrihiile fliis property which or- 
ganic bodies possess of resisting, to a certain 
exit lit, the purely chemical actions of exter- 
nal tilings, to no other than pi'culiar powers 
which sway the aflinities. This results from 
the coii-sideration, that NO soon as their vital 
powers are extinguished, exterior iritluences 
guided by the laws of chemical affinities, pro- 
duce likewise in thorn, changes tending to the 
destruction of the form and composition pe- 
culiar to them. After the death of an or- 
ganized body eliemicrd affinities enter into 
play, MO that its form and composition, which, 
during an ag€' or more, had frequently biaved 
the destructive action of external tilings, arc 
done away within a short space of time. 

XVII. The chemical operations of pu- 
trefaction and fermentation, which ore esta- 
blished after the extinction of the spe- 
cial powers, whose action counterbalances, 
during the life of organized bodies, that by 
which the chemical affinities of external things 
tend to destroy them, and which change at 
once their composiriou and their form, are 
phenomena of a particular nature, that are not 
observed in the decomposition of inorganic 
bodies. They are orgunico-chernical pro- 
ces.sc.s. J’lie decomposition which take.s 
place after death has, in ordinary rases, its 
limits, and the organized ma'erials do riot 
altogether cuter, but only in pa: t into (he inor- 
ganic kingdom, since they are neither corn- 
idetely reduced to their elements, nor con 
‘?^vAte<^ into binary combinations. 

\ XVI II. The organic combinations or mat- 
ters, olhiimen, starch, gluten, gum, animal 
mucus, lihrin, gelatin, Itc . as well as the ani- 
mal and vegetable tissues into which they 
enter, iios«ess the peculiarity, when plarerl 
in favourable external circumstances, exposed 
to a certain degree of h«*t, of light, aud 
midi tf and in contact with the asniospherc, oT^ 
passing to new simple organic forms, as soon 
ns they have been detached from the organic 
combination of any being. IMiisis what hap- 
pens in fermentation and putrofaction, when- 
the resolution of organic combinations gives 
rise, acceding to the composition of the hitter, 
and exteinalinfliienres sometimes to infusoiiu. 
sometimes to the green matter of Priestley or 
to inouldinesN. This property w Irich mRurii. 
iiiatfcrN enjov, ol taking u new form undei 
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rertani circnmstanree, shall be desijirDated 
ftfovisionslly, under the name af aptitude for 
Hie or filasticity. It is only extinguished 
these matters are reduced to their ele- 
nieiits,«as whenever fire is made to act upon 
them. Thus, when the manifestations of 
activity, called life, are done nway with in the 
matters of the peculiar kind api»ortaining to 
organic bodies, and the chemical operations 
of the special nature which occur in them 
after death, that is, putrefaction and fermen- 
tation are established, these matters do not en- 
ter completely into the inorganic kingdom, but 
retain the power of putting on a new form, and 
of showing themselves adapted to the enjoy- 
ment of life.’ Death, then, or the extinction of 
the manifestations of life only bears upon or- 
ganic individuals, whilst the organic matters 
entering into the composition of the.se beings 
continue to be capable of 'taking on form and 
receiving life. 

XIX- The principal result of the com- 
parisons made between the composition of 
orraoic bodies and those of inorganic bodies, 
which comparisons are founded on observa- 
tions and researches in the chemical composi- 
tion of these bodies hitherto pursued, is that 
the former have peculiar matters, which we 
rail organic, for their basis The changes of 
composition which take jdnce in bodie.H en- 
dued with life, are not simply the effects 
of affinities similar to those ob.served in brute 
or inorganic bodies : they are the effects of 
affinities and forces of a spericti nature Oi - 
ganic matters are the only ones which exhibit, 
and for tlie greater period of time in a par- 
ticular state of aggregation and form called 
organization, the manifestations of activity 
which we designate by the name of life. They 
are aocnmulated at one time in bodies actually 
living, ond life is manifested in them : at 
other times they are exterior to living bodies, 
mixed with inorganic matters, and then only 
capable of living. In tliis latter state they 
may return to domain of living bndie.s, and 
into the tide of life, either in the shape of ali- 
ments. or, in a direct manner, by the aid of 
certain circumstances, as happens in spoota* 
neons generation. Purely chemical affinities, 
or the action of simi Je rhemiciil forces, ap- 
pear, in the present state of our planet, to 
produce no organic combination or matter, 
such asalbumen, gelatin, starch, gluten, &d'. ; 
at least we possess no facts which go to sup- 
port the contrary opinion. None but organic 
bodies themselves are capable of introducing 
inorganic matters into organic combinations, 
of which respiration in paiticular and the 
nutrition of plants are examples. 

^JCX. If we extemionr researches still fur- 
’’TSer, a question presents itself, namely, Imw 
organic^ matters, their different combinations 
ana living bodies, are formed in onr planet ? 
The solution of tlds problem passeas tiie limit 
of dnf experience. IShould we, however, wish 
to hazard an answer to it, we fall into the 
waste of coidoctare, and are forredito erect 
by potlieees, which me but probable, and not 
at all oartain. We suppose that onranized 
bodies have existed in our planet from ks 
comipenceineot ^ or else w e admit that organic 


mattefs and living bodte.s have (lieen produced, 
under certain circumstances, together with 
the elements and organic matters, by the ac- 
tion of general physical causes ; or. lastly, 
we conjecture that the substance of living bo- 
dies was primaUvely contained in water, as 
primitive organic matter, having the pro« 
perty of taking on the organic form, that it 
gave origin to organic bodies of very simpleand 
varied kinds in consequence of circumstances, 
and that these bodies have passed suocessive- 
Iv to more complicated forms, until at length 
the generative organs and their manifestations 
of activity having appeared in them, they were 
endowed with the faculty of preserving them- 
selves in a continuous manner, by means of 
generation, as separate species. 

XXI. Oeology is opfjosed to the first hy- 
pothesis of the existence, in our planet, of. 
liiing bodies from the first moments of its 
creation. Fossils are found only in the 
exterior crust, that is to say, in the su- 
perlirio! layers of the earth, the formation 
which is most recent, vi^ilsi there are none at 
all in the primitive earths. Consequently 
there was a time when noIi\ing being existed 
oiithe gloh«». Even supposing we ud. lifted 
this Uvpotliesis. we should still leaie un- 
touched the question, how living bodies were 
formed' in as much as we could say nothing ron- 
cerning the mode of origin of our planet and of 
the bodies w'hirh constitute it. In reference 
to this qnestion, it matters little whether wc 
declare for vuicanism, orneptiinism, since the 
geologists are under the n^ecessity of leaving 
the origin of fire and water without explana- 
tion, and the biologist is still less able to pro- 
nounce any otuninii on that of living bodies. 

XXII. The difflculties w hich occur in the 
.seroTid hypotliesis, of the dependence of the 
production of organic matters and living bodies 
on the action ot general pliysicnl forces, are 
that we are actually in want of farts w'hich 
would authorize ns to conclude analogically 
that organic nuitterZ and living bodies can 
proceed from inorganic matters, never having 
observed any thing similar, at least up to this 
day Far Trom this being the case, living bodie.s 
are unable to produce, with inorganic sub- 
stances, the greater number of the materials 
which enter into their composition, and for such 
end they re(]uire the. matter of othc*r organic 
bodigs. which they introduce into themselves. 
Plants are nourished principally by the remains 
of dead vegetables or animats : animals like- 
wisr preserve their existence by means of ve- 
getables. and even of other animals. 

XX III. The most probable hypothesis is 
(he third, viz., (bat the substance of organic 
bodies existed priniatively in water, as a mat- 
ter of a particniar kind, and that it was there 
endowed w ith the plastic faculty, that into say, 
with the power of acauiring,by degrees, drf- 
fe rent simple fonbz i)i living bodies, with the 
conrurrenre of the general mfluei^es of light, 
heat, and perhaps also of electricity, &c., and 
of then passing from the mm)>le forms to oilier 
more complicated, varying in proportion to 
the modification occnriing in the external in- 
floences until the point when each species 
acquired dunitienby the production and ma* 
nif e station ^ activity of the genitak 
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Although wc|rannot'herp also ans^^r the 
question, whence cnmo the water and the 
orgaaio matter which it contained, yet this 
hypothesis is the one which accords best with 
the facts witli which geology has latterly been 
enriched. In fact; we find no organized bo- 
dies belonging to what is railed tlie primitive 
world in the strata of earths which modern 
geologists consider as the products of fire or of 
vulcanism. They are only observed in the 
upper layers of the earth, in those of the 
latest formation, and in the soils which have 
evidently been precipitated in the midst of 
the waters. Aquatic animals eiisted before 
terestrial animals. An argument which fa- 
vours the hypothesis according to which the 
organic kingdom has been gradually developed 
and elevated from simple to more complicated 
forms, is drawn from the fact that we meet 
Vi(h remains of organic bodies belonging to 
the ino.st simple species in the secondary and 
more ancient soils, whilst the most recent 
stintu of the earth contain the remains of more 
complicated living bodies. The soils which 
rest directly on primitive rock.s, present frag- 
ments of corals, radiated animals,, and shells. 
Itiso^iy after these that remains of vertebrat- 
ed animals, hshes, reptiles, and cetacea, are 
found in the water. Fossil bones of oviparous 
animals exist in the deep strata of the earth, 
whereas the viviparous raarnmiferm are met 
with in the superficial layers. We observe 
the same in the organic complication of vege- 
tables, whose remains are contained in the 
difl'ercnt layers of the earth. Impressions of 
cotyledunous planti^ especially of ferns, are 
the first vegetable traces met with in the deep 
seated strata. Then come the remains of 
moDOcotyledonous plant, of arborescent gra- 
mina, of palms, &c., and finally those of the 
coniferes and other dicotyledonous plants. 

There have not yet been found any fossils 
belonging to apes or man, whose organization 
has reached the highest degree of complica- 
tion and development. VVe may therefore ad- 
mit, with great probability, that apes and men 
are the last and the newest products of our 
planet.^ 


* An additional argument in favour of this hy- 
pothesis, is the fact that whenever animal matter 
shall have lost that power which gave and main- 
tained it in a higher degree of complication in 
form and functic is— no matter how high this 
degree— it invariably returns to the moat simple 
forma. The noble human form, after the cessa- 
tion of the functions, possesses only sufficient 
plasticity to take on the shape of the lowest insects 
and worms* The same applies to the kingly 
lion of the forest and the soaring eagle. In fact , 
the matter composing each of these, after death, 
is in the same state as the matter which is des- 
cribed by Tiedemann as possessing merely the 
aptitude for life, and therefore taking on only 
the most simple form. Again, fhat external cir- 
cumstances modify structure, is very well as- 
certained. The absence of light generally causes 
a mother to produce a deformed child, as Edwards 
observed in females confined in dong^ns, whilst, 
tadpoles, preserved from tho light, became huge 
tadpoles instead of frogs. Natives of diffisrent 
climes have dififerent parts of their orfpanination 
prominently in action ; the muscular system, for 
instance, is mudh more developed in cold than 
warm climates ; on the other hand, natives of 
tho tropics are from birth more excitable than 


XXIV. Anotlier circumstance favourable 
to the hypothesis of the gradual developmeiit 
of organic bodies, from the most simple to 
the most complicated, is that all those bodies, 
as well vcgetablesus animaU.to this day appear 
in a simple form, at the period of generation, 
or when they proceed from the germ, and that 
it is only by degrees they acquire the most 
complex form peculiar to each species. To 
ronimence in a very simple umnner, and to rise 
thence to the complicated, is the general cha- 
racter of every thing that has life, as wel I of in- 
dividuals as ofthe entire of the organic kingdom. 

XXV . These reasons, coupled with the fact 
that, after the extinrtion of the life of indivi- 
duals, the materials of orpnized bodies are 
reduced to the most simple organic forms by 
the action of what is railed .spontaneous gene- 
ration. oblige us to admit a primitive organic 
matter e.T tended on thP surface, or in the crust 
and waters of our planet, roncerning the first 
oiigin of which matter it is as passible far us 
to certify any thin^ ns on that of the planet 
itself. This organic matter, with its ditier- 
ent orgunio modifications, considei ed as mat- 
ter.s ofa peculiar species, sometimes is seen 
active and living in the individuals of vegetable 
and animal .species actually existing, under 
conditions and in the midst of phenomena, th& 
recital of which will be made hereafter ; at 
other time.s remains merely capable of en- 
joying life, and endued with the faculty of 
taking on io certain circumstances, the most 
simple organic forms, whenever it has been 
withdrawn from the compositionof living bo- 
dies. 

Several naturalists, particularly Buffon ^ 
and Needham,-]* have alluw'ed the existence 
of a matter peculiar to living bodies. Q. R. 
'JVeviraniist concludes from liis researches on 
lilh. 

1. I'hat there is in nature a matter which 
is ever moving, by which all living beings, from 
the byssus to the palm, and from the infusoria 
animalculse to the sea monster, possess life, 
and which, though immutable in its essence, is 
notwithstanding variable in its form, and is 
incessantly changing it. 

2. That this matter is deprived of form in 
itself, but nevertheless ready to take that of 
life ; that it maintains a determinate form un- 
der the influence of external causes ; that it 
onl^ continues in that form so long as these 
causes are active, and that it ^es another 
so soon as new causes influence it. 


those of northern parts of the globe ; in other 
words, the aoimal nervous apparatus is more 
developed. In a pure hypi^esis it is not expeq^ 
ed that^e modus operandi of the oiroumstance^ 
to wbicn Tiedemann alludes should be explained ; 
collateral evidence is certainly in favour of it — 
TnaNst,. 

• Hist. Nat., vol. ii. p 420. II existe une 
matitoe organique animte, univereellement re- 
pendue dans toutes les substances animales ou 
vegetables^ qui sert egalement Aleur nutrition, * 
leur developpement, et A lenr reproduction, 

t An Aoconnt of some new Microscopical Dii 
coveries. London, 174d, in 8vo. 

t Biologic, vol ii. pp 2«7 and 403. 
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3. That the matter ca[>able of and the 
Jiviiiff principle, exist reciprocally, and that 
^nth h only a passage of certain forms of this 
matter to certain others.* 

pinlosoriiiCAL i RANs^^i ons. 

PART rr. 

Tins portion of the traniactiona of the 
Royal Society contains several important 
papers, especially in the department of elec- 
tricity. The contents are : 

On some Elementary Laws of Electrity, 
liy W. Snow Ilairi^, F. H. S 

On a general method in Dynamics. By 
W. R Hami’lton, Esq. 

An Investigation of the Laws which govern 
the motion of Steam VesscL, byl*. W. Bar- 
low, Esq. 

On the generation ^ the Marsupial Ani- 
ffiuls. By R. Owen. Esq. 

Observations on tlie structure and functions 
of tubular and cellular Polypi and ol Asci- 
diK. By .loscph J. Lister, Esq. 

On the nervous system of the Spliynx Li- 
gnstri. By G. Newport, Ksq. 

Experimental Researches in Electricity, 
tit h series. By M. Faraday. 

On the functions of some parts of the brain. 
By Sir Charles Ball. 

On the repulsive power of Heat. By the 
Rev. B. Powell. 

On the cquilihrinm ofamassof Homogene- 
ous Fluid at liberty. By James Ivory, Esq. 

Obsewations on'Torpedo. By John Davy, 
M. D. 

Remarks in reply to Dr. Daubeny on the 
air disengaged from the recent Volcano. By 
John Davy, M. D. 

On the ova of the Ornilhorynchus Para- 
doxus. By R. Owen, Esq. 

Ohservations on the motions of Shingle 
Benches. By £L R. Palmer, Esq. 

Analysis of the Moira Urine Spring. By 
A, Ure,M. D. 

Experiments on the Velocity of Electricity, 
&c. By C. Wheatstone, Esq. 

ELFXTRICITY. 

By Mr. Harris. 

Mr. Harris for the purpose of prosecuting 
hu) researches invented a new electrometer, 
by the medium of which he has obscived,two 
new laws. L A given quantity divided 
upon two perfectly similar conductors, was 
found to exert upon external bodies only a 
fourth part of the attractive force apparent 
when disposed upon one of them. 2, When 
divided upon three perfectly similar conduc- 

* This hu reienu^ only to the power of 
inherent in flatter, and is a qiystion of 
science only. The ibnl is not concerned nor 
mentioned. It may be necessary to state this, 
as there are thosu who would startle at a sen- 
tesice whidb, in fact, asserts that Ufa is material 
a nd matter eternal, leaving one form only to 
tale on another. The atumd outcry against the 
plirettological doctrine, and the exclamations oon- 
oernihg^its tncnlcatlon of materiaKsm, have a 
foflmdatioii in a precisely similar error; that of 
— the principle eapaUepf life m matter 
fbrilm eonh'r-TaARSJU Thus the researches of 
hare a limit and bespeak the power 
and of God.— Rdit. 


tor.^.dhe force upon elliier isaonly one nitiih 
of the force apparent when dis^^d upon one 
of them, and so on; that m, the quantity 
being constant, the force is as the square of the 
siirfaceenvcrsoly, or the surface being cor- 
starit as the square of the* quantity directly. 
I'iiese are illustrated by the following expe- 
riment : 

Three or four perfectly similar and equal 
conductors of a cylindrical form being well 
insulated, a given quantity of electricity wl^ 
communicated to one of them by means of a 
charged jar, and the attractive force measured 
by the electrometer. 'I'hc electrified bodies 
being now reduced to a neutral state, a se- 
cond equal quantity was again commuinrnted 
to the same conductor as before, after which 
it W. 1 S caused to touch one of the others so as 
to divide the charge on both. Eacii conduc- 
tor was observed to be equally charged; llm 
force bow'ever after making the requi‘«ile cor- 
rection for distance between the attracting 
bodies amounted only to one fourth of the 
previous force. The re^iulls are repreaented 
in the following table r 


Comparative Force in Distance of Forci^ at 
quantity. degrees attracting distance 

surfaces ol'r.^nincU. 

1 30» . . . . 1 .... 

4 ....... .. 1-25 .... 7.8— 

I 2+ . 1 28 ... . 3 27+ 

I 1+ .. 1‘29 .... 18+ 


2. 1 he author distinguishes three elements 
pccultdr to the condition, of electrical accu- 
mulation. 1. The comparaiive quantity ac- 
tually accumulated. 2* The (juaniity not 
sensible to the electrometer. 3. The quantity 
appreciable by the elcctiometcr. 


3. It was stinposed by Mr. Singer, that the 
diminished ins^siiy. observable in disposing a 
given quantity of eicctricily, is allogetliei re- 
(era ble to the attractive iMeof the atmo.->phere, 
to the influence of^hich the electric parti 
elcs lecome mot||edKlcnMvcly exposed but 
this hypothesis ij^hot corroborated by the 
cvpeiimeiits of MT Hams, lie placed u brass 
ball about two inches in diameter in the cen- 
tie of a large'ieceiver, and connected it with 
an elecirofCope by means of a braas rod pas<^- 
ing righ^, through a collar fixed in a glass 
plate imd socket. A quantity of clcelncily 
was cominunicated to the ball, suflTicient to 
cause a divergence of 40® in the electroscope. 
This effect was not influenced by rernoving 
fifty-nine sixtieths of the ajr in the receiver. 

4. In reference to the transmission of elec- 
tricity between conductors, it appears that 
when the attracting force operating between 
two conductors can overcome the atmospheric 
pressure, a discharge ensues between the 
nearest points of the opposed surfaces. In 
these (Kunts the force appears to become a 
length indefinitely great in respect of points 
more remote, so that the whole quanutv ac- 
cumulated is finally determined through them. 
Thus the precise points of contact betwetm 
two spheres being found, and the spheres 
subsequently separated by given distances 
measured between these points, it may be 
shewn that the respective quantities re- 
quisite to ffroduce a discharge will vary 
with the dlsfanre dtrecUy. The distouoO at 
which efeHricitf can be discharged in air of 
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a given density it an accurate measure of 
the comparative quantity contained in a unit 
of apace, or of the tension (by which is to be 
understood the elastic force of a given quan* 
tity accumulated iir a given space, and is 
directly as the density of the stratum,) and 
the attractive force discovered hy the elec- 
trometer, or the intensity is directly as the 
souare of the quantity contained in a unit of 
s^e. 

5. The effect of an atmosphere varying in 
density and temperature in restraining electri- 
cal discharges, is as follows : 

Ist. The respective quantities requisite to 
pass a given interval, varied in a simple ratio 
of the density of the air. When the density 
was one half as gieat, the discharge occurred 
with one half the quantity accumulated, that 
is*to say, with one fourth of the attractive 
force indicated by the electrometer. 2nd 
The distance through which a given accumu- 
lation could diischarge was found to be in an 
inverse simple ratio of the densitv of the air, 
the intensity or free action being constant. 
In air of one haK the density, the discharge 
occurred at twice the distance, or the resist- 
ance ofl^ir to the passage of electricity is as 
the square of the density directly, and if 
the density of the air be decreased, the dis- 
tance between the paints of action V»e in- 
creased, the electrical accumulation will still 
remain complete. 

6. Heated air is not as is frequently stated 
a conductor of electricity, and heat does not 
facilitate electrical transmission through air 
in any other way than by diminishing its den- 
sity. Supposing heat to be material, it is 
a non-conductor of electricity, because the 
incorporation of a conducting^ with a non- 
conducting substance is found to impair the 
insulating power of the latter as in the ense 
of air charged with free vapour, whereas in 
the intimate union of two non-conductors the 
insulating power remains perfect. 

7. Sir Humphry Davy has well illustrated 
the effect of heat in imparing the conducting 
power of metals, and the same fact has been 
observed by Mr. Chiistie, Dr. Ritchie, 
however, has lately brought forward an ob- 
jection ; for, in transmitting electricity over 
a forked iron rod, one of the legs of which he 
heated to redness, he found that the electri- 
city passed in preference from the heated 
Bide rather than from the cool side. To make 
this expenment free from objection, it would 
be necessary to insert the heated iron rod in 
an exhausted receiver. Dr, Ritchie was 
aware of this, but conceives that the effect of 
a heated wire would be a species of electrical 
evaporation from its surface. His very inge- 
nious paper in the philosophical transactions 

not attracted that attention 
which It deserves. The objection stated to 
his experiment by Mr. Harris, does not 
appear to affect the result which he ob- 
tained. 

8. Volta observed that of two plane sur- 
faces of equal area, that which has the greatest 
eztepeion has also the greatest capacity for 
electricity. Mr. Harris has prosecuted this 
fact and ascertained that the intensity varies 
man inverse ratio of the perimeter of plates 


which he employed, varying in shape from a 
circle through a square up to a long paral-' 
lelogram. 1 he following illustrates the 
results^ 

DIMENSIONS, — AREA=75 SQUARE INCHES. 


Length. 

Breadth 

Perimeter. 

Intensity. 

12 5 

6 

37 inches 

90 

25 

3 

56 „ 

6 

54-5 

1-4 

112 

3 


The extent of edge has no influence on the 
intensity. The intensities of conductors are 
therefore, it appears, inversely as their peri- 
meters, and the intensity varies in an inverse 
ratio of the area when the perimeters remain 
the same, from which, it follows that the 
intensity must vary inversely with those 
quantiiies jointly or calling I, intensity. A, 
area, P, perimei, we have . 

1 

la — 

' AP 

But suppossing the quantity of electricity to 
vary, then the intensity being as the square of 
the quantity, the formula is 

X 

I fl — 

- AP 

and the capcity of a conductor being measur- 
cd by thequanacty of electricity, it can receive 
under a given intensity, there follows a 
1 A P, or with a constant intensity, repre- 
senting the capacity, we obtain capacity 


It appears that the intensity does not vary 
in an inverse ratio of the square of the sur- 
face according to the general law, except 
when the areas are so disposed that the whole 
perimeter of the various plates is as the res- 
pective surfaces. 

9. The operation of electricity on distant 
bodies, by induction, is quite independent of 
atmospheric pressure, and is exactly the same 
in vacuo as in air, the attractive force vary- 
ing as the squares of the respective distances 
inversely. 

ht. The attractive force exerted between 
an electrified and a neutral uninsulated con- 
ductor, IS not at all influenced, by the form 
or ^sposition of the unopposed portions. 

2a. The force is as the number of attract- 
ing points in operation directly, and as the 
squares of the respective distances inversely, 
hence the attractive force between two paral- 
lel place circles being found, the force be- 
tween any other two similar planes will be 
given. 

3d. The attractive force*betweea two un-<iw 
equal cirtular areas is no greater than that 
between two similar areas each equal to the 
lesser. 

4eA. I'he attractive force also of a mere 
ring and a circular area on each other, is no 
greater than that between two similar rings. 

Theibrce between a sphere and an 
opposed spherical segment of the same cur- 
vature, is no greater than that of two similar 
segments, each equal to the given segment. 

It has been much agitated whetherelectri- 
city can pass through a vacuum, but the fact 
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it» that Bi it u impossible to produce such ab- 
sence of matter by artihcial means« it scen)> 
unnecessary to dwell upon it. 

'Khe expel iment^-t of Harris co to prove that 
electiical divergence complelciv iiulependent 
of almoapheric atii action, and is lUt retore in 
accordance with the opinion with which he 
sets out, that electiicity is a subtle material 
aaent, essentially involved in the constitution 
of ordinary matier. The experiments, how- 
evei, upon whicli sucli deductions can be 
founded, u is oiivious, ii)u*«tl)e conducted with 
the greatest delicacy, and in such cases, ab- 
solute ceriaintv is scarcely to be looked for. 

EXPERIMENTAL RESEARCHES 

IN 

ELECTRICITY. 

Stkt Senes. 

- Ry M. Faraday. 

The paper of Dr, Faraday constitutes the 
Eighth Senes of his researches in electricity, 
and consists of corrected and extended views 
of the theory contained in his Fifth and Se- 
venth Senes. Tlie whole pa |>er is pregnant 
with important matter. It has been objected 
to Dr. Faraday's papers on electi icily that 
they are difficult to uodeistand, in conse- 
quence of the new nomenclature which he 
has introduced, and perhaps there is reason, 
in soimi instances, in similar complaints, for 
sorely, it is said, when plain English words 
can ex|>ress tacts or opinions, it is improper 
to substitute technical expressions, either in 
science or literature ; and a language which 
can muster, in alphabetical array, seventy- 
five thousand words, does not stand in need 
of unnecessary innovations. Such observa- 
tions, however, do not apply in the present 
instance : because, the new terms are few, 
and obviate much circumlocutiou. They may, 
however, be attended to with propriety by 
those who are only entering upon discovery. 
In medicine, more especially, it is too obvi- 
ous that technicalilies have served, in many 
iD8tance.s, to form cloaks for ignorance and 
quackery. 

In the present series, the author enters upon 
the investigation of the important point whe- 
ther the supply of electiicity is due to o^tal- 
Itc contact or chemical action. For the pur- 
pose of determining this point, he cook a 
plate of zinc, about eight inches long and half 
^n inch wide, which was cleaned and bent in 
the middle to a right angle, A plate of plati- 
num, about threeinches longanq half an inch 
wide, was fastended to a platinum wire, and 
» the latter bent to a right angle. These two 
pieces of metal were arranged together, but 
outside a vessel, and its contents, which con- 
sisted of dilute sulphuric acid, mingled with 
a little nitric acid. A piece of folded bibu- 
lous paper, moistened in a solution of iodide 
of po^ssium, was placed on the zinc, and 
was pressed upon by the ends of ^he platinum 
wire. When under these circumstances, the 
pUlet were dipped into the acid of the vessel 
deseribed, there was an imraediuke effect at 
ahe hftniMNis paper, the iodide being decom- 
posed, and iodide appearing at the anode. 


i. e., against the end of the platinum wire. 
As long as the lower ends of the plates re- 
mained in the acid, the electric current con- 
tinued, and the decomposition of the iodide 
proceeded. On the removing the end of the 
wile from place to place on the paper, the 
effect was evidently very poweiful, aod on 
placing a piece of turmeric paper between 
the w'hite paper and zinc, both papers bemg 
moistened with the solution of iodidAif 
potassium, alkali was evolved at the cathode^ 
against the zinc, in pioportion to the evolu- 
tion of iodide at the anode. Hence the de- 
composition was perfectly polar, and de- 
cidedly dependent upon a current of electrici- 
ty passing from the zinc through the acid 
to the platinum in the vessel, and back 
from the platinum, through the solution to 
the zinc at the bibulous paper. The faVt 
of the decomposition being produced by 
the electrical current, was proved by the 
circumstance of the decomposition ceasing 
when the acid and its vessel were removed 
from the plates, anU being again removed 
when the contact was repeated. The same 
position was deduced by varying the^expeii- 
ment, amalgamating pieces of zinc ^er the 
whole suiface, and employing dilute sulphu- 
ric acid in the vessel. The same effects re- 
sulted when caustic potash was used instead 
of acid, and aUo when brine was substituted. 
The inferences which the author draws are, 
1st. That metallic contact is not necessary 
for the production of the voltaic current ; 
2d. That a most extraordinary mutual re- 
lation of chemical affinities of the fluid exists 
which excites the current and the fluid which 
13 decomposed by it. 

The use of metallic contact in a single pair 
of plates appears evident from the experi- 
ments. For when an amalgamated zinc plate 
IS dipped into dilute sulphuric acid, the force 
of ciiemical affinity exerted between the me- 
tal and the fluid is not sufficiently powerful 
to cause sensible action at the surfaces of 
contact, and occasion the decomposition of 
water by the oxidation of the metal, although 
it is sufficient to produce such a condition of 
the electricity as would produce a current if 
there w.'is a path open for it. 

Now, the presence of a piece of platinum 
touching both the zinc and the fluid to be 
decomposed opens the path required for the 
electricity, because only one set of opposing 
affinities are to be overcome ; whereas, when 
metallic contact is not allowed, two sets of 
opposing affinities must be conquered. Some 
have considered it impossible to decompose 
bodies by Hare’s calorimeter, or Wollaston’s 
powerful single pair of plates, but this was 
owing to their considering the decomposition 
of water a test of the passage of an electric 
current. But the autlior observed that bo- 
dies would differ in facility of Jecoin position 
by a given electric current, according to the 
condition and intensity of their ordinary che- 
mical affinities, and he has corroborated the 
fact by new experiments. In employing dif- 
ferent fluids to excUe theqetion, be procured 
currents of electricity varying in lotepsity 
and by c^sequeoce in their defecta. Dilute 
tulphuricucid actiog upon the sine uud plati- 
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nutn plates decomposed iodide of potasnum, 
protocliloride of tiUj chloride of silver, but 
water acidulated with sulphuric acid, solu- 
tion of muriatic acid, solution of sulnhate 
of soda, fused nitrej and the fused chloride 
and iodide of lead, were not affected by a 
single pair of plates excited only by dilute 
sulphuric acid. All these substances were, 
however, readily decomposed by adding a 
little nitnc acid to the dilute sulphuric acid. 
It is sufficiently obvious that the addition of 
the nitric acid operated by increasing the inten- 
sity or power or the cuneut. 

liy the reference wiiicli is thus made of the 
intensity of the electric current to the inleii- 
siiy of the chemical action, the conclusion is 
drawn that by using bodies such as fused 
chlorides, salts, &c., winch may act upon the 
metals with different degrees of force, effects 
would be obtained due to different intensities, 
which would serve to assist in the construc- 
tion of a scale, so as to supply the means of 
deteiminingjelative degrees of intensity ac- 
curately in future researches. The bodies 
which have been examined are decomposed 
in the following order, the first being disunit- 
ed by^be current of the lowest intensity. 
Iodide of potassium (solution.) Chloride of 
silver (fused.) Protochloride of tin (fused.) 
Chloride of lead (fused.) Iodide of lead 
(fused. ^ Muriatic acid (solution.) Water 
acidulated with sulphuric acid. 

Another proof that metallic contact has 
nothing to do with the production of electri- 
city, and that electricity is only another inode 
of the exertion of chemical forces, is the pro- 
duction of the electric spark before the metals 
are brought in contact, and by the influence 
of pure chemical agency in experiment 
where the spark is obtained by placing in con- 
tact a plate of zinc and a plate of copper, and 
plunging them in dilute sulphuric acid. 

The principles which the author endea- 
vours to establish in the course of his research- 
es are that the electricity of the voltaic pile 
is not dependent either in its origin or its 
continuance to the contact of the metals With 
each other. It is entirely due to chemical 
action, and is proportionate in its intensity 
of the affinities concerned in its pioduction, 
and in its quantity to the quantity of matter 
which has been chemically active during its 
evolution. The production of electricity is 
a ca.se of chemical action, while electric de- 
composition is simply a preponderance of one 
set of chemical affinities over another set 
which are less powerful. The source of the 
electricity exists in the chemical action which 
takes place directly between the metal and 
the body with which it combines, and not 
in the subsequent action of the substance so 
produced with the acid present. 'Ihus if zinc, 
platinum, and muriatic acid are employed, 
the electricity depends upon the affinity of 
the zinc for the chlorine, and circulates in 
proportion to the number of atoms of the zinc 
and chlorine which unite. But foi this direct 
action upon the metal itself, it is essential 
that the oxygen or other body be in the state 
of combination, and limited to the state of an 
electiolyte, that is a body which is decompos- 
ed when the electric current is transmitted 
through it. 


Some bodies there are which are capable of 
exeiting chemical action upon the metals* 
which are not electiolytic ; but these must 
be chosen from ainoug the metals ; char, 
coal also answers. No electric current is 
however induced by these means. An elec- 
trolyte is always a compound body, and can 
act as an electric conductor only wb- n de- 
composing. Water IS the most familiar elec- 
trolyte. i'he attraction of the ziuc tor the 
oxygen is greater iii the case of water than 
that of the oxygen for the hydrogen, but m 
combining with it, it tends to throw into circu- 
lation a current of electricity in a ceitain di- 
rection. I'lie sulphuric acid used in the vol- 
taic circuit 18 not capable of producing any 
sensible portion of the electricity of the cur- 
rent, by Us combination with the oxide form- 
ed, because in it forms no part of an electro- 
lite, nor is itm relaticfli with any other body 
present in the solution which will permit of 
the mutual trausler of the particles, and the 
consequent conduction of the electricity. 
Now, an electrolyte conducts in consequence 
of the mutual action of its particles, but the 
elements ol the water and sulphuric are des- 
titute of this relation. 1 his corroborates the 
statement of Sir 11. Davy, that no electric 
current is induced by the combination ofacids 
and alkalies. lithe acid and base be dissolv- 
ed in water, it is [lossiblc that a small portion 
of electricity, proceeding from chemical ac- 
tiou, may be conducted by the water without 
decomposition, but the quantity will bear no 
proportion to the equivalents of cuiemical 
force. If a hydrogen acid be used, then a 
current may be induced by the chemical ac- 
tioD of the acid on the base, for both bodies 
now act as electrolytes. 

This view of the oxidation of the metal be- 
ing the cause of the electric current, is proved 
by the effects of alkaline and sulphuretted 
solutions when used as conductors. It can- 
not be supposed that the alkali acts chemical- 
ly as an acid to the oxide formed, because our 
knowledge leads to tiie couclusion that the 
ordinary mclullic oxides act rather as acids 
to the alkalies. Ammonia as well as potash 
produced the same electiic currents. Alka- 
lies seem not to be influenced by the acids, in 
effecting electrical currents, but are superior 
in ffrce'and in bringing a metal into what 
U called the positive slate. It is proved by the 
laci that if zinc and tin be used, or tin and 
lead, whatever metal is put into the alkali 
becomes positive, that in tiie acid being ne- 
gative. Davy shewed that if iron and copper 
were plunged into dilute acid, the current 
passed from the iron tbiough the fluid to the 
copper. In the solution •( sulphuret of po-^ 
tash it ifreversod. Two expeiimenis in ad- 
dition complete the seues of proofs of the 
origin of eleciiicity on the voltaic pile. A 
fluid amalgam of potassium containing not 
more than 7 ^ of that metal was put into 
pure water, and connected through the gal- 
vanometer with a plate of platinum in the 
same water j a current passed from the amal- 
gam to the platinum, which roust have teen 
owing alone to the oxidation. Again, a plate 
of clean lead and a plate of platinum were 
placed in pure water, a current passed irom 
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iIm lead to the platiaum, no intenio u to 
b d«c^p08e a solutioa of the iodide of po- 
taatium, when aoted upon in the manner 
deacrihed at the beginning of the paper. This 
likewise appearif to have been an instance 
of the effect of oxidation. 

An important point to determine ia the 
state of the metals and the conductor in a 
simple circuit, before, and at the instant 
when the metallic contact is connpleted. Dr. 
Faraday conceives it impossible to resist the 
idea that the voltaic current which we have 
seen is dependent upon oxidation, must be 
receded by a state of tension in the fluid, and 
etween the fluid and the zinc, the first con- 
sequence of the affinity of the zinc for the 
oxygen of the water. He endeavoured to 
investigate this by transmitting a ray of po- 
larized light through a solution of sulphate 
of soda across the coufse of the electric cur- 
rent, and examined it by an analyzing plate, 
but though it penetrated seven inches, not 
the slightest trace of action on the ray could 
be detected, nor was the effect different when 
nitrate of lead was substituted. A beautiful 
experiment proves a state of tension acquired 
by the metals and the electrolyte before the 
electric current is produced, and befoie the 
metals are brought in contact. He took a 
voltaic apparatus consisting of a single pair 
of large plates, namely, a cylinder of amal- 
gamated zinc and a double cylinder of cop- 

f ier, and placed them in a jar containing di- 
ute sulphuric acid, so that they could at 
lileasure be placed in metallic communica- 
tion by means of a copper wire, arranged so 
as to deposit the ends into two vessels of 
mercury connected with the two plates. As 
long as the plates were kept separate no 
action occured ; but when connected, a 
spark (contrary to the common idea) was 
elicited. and the solution decomposed. Hence, 
it appears that as the electricity is produced 
by the material action of the sine and water, 
so these by being brought in contact are 
placed in a slate of powerful tension, which, 
although it did not decompose the water, caused 
a spark to pass between the zinc and a fit dis- 
charger when the interval was small enough. 
The idea which Berzelius has broached that 
the heat and light of combustion are the con- 
sequences of the action of chemical affinity, 
without the production of an electric cusreot^ 
appears to the author to be a mere imagina- 
tion. 

With regard to the direction of the move- 
ment of evolved and combining bodies, it ap- 
pears that if in a voltaic circuit, the activity 
of which is determined by the attraction of 
zinc for the oxygen of water, the zinc move 
w from right to left, flien any other ^ction in- 
cluded in the circuit being part of an elec- 
trolyte will also move in the same direction, 
and as the oxygen of the water by its natu- 
ral affBoity for the zinc, moves from left Co 
rifbt, so any other body of the same class 
with it, i. e. any union will follow the aame 
eeutse. • 

These statements of our autlior correspond 
with hegenerai views of Davy in hts Bake- 
riaa lectore* 

(To be eontinuod,) 


ON THE ACCIDENTAL COLOURS 
OF CERTAIN SOLUTIONS ON 
MERCURY. 

Bv Charles ToMLiifsoN, Esq. 

To the Editor of the Records of General 
Science. 

Dear 3ir, — In the course of my experi- 
ments on V^isibie Vibration, 1 noticed a ready 
and convenient method of observing acci- 
dental colours without fatiguing theeye, which 
was new to me, and will, 1 hope, prove inter- 
esting to some of the readers of your Jouinal. 

Having occasion to diminish somewhat 
the reflecting surface of mercury contained 
in a foot glass, 1 poured al out an ounce of a 
solution ol litmus, which bad become slight- 
ly reddened by exposure to the air, upon the 
surface of the mercury, when the upper por- 
tion of the glass above the fluid was i effected 
twice, the lower reflection by the mercury 
and the upper one *by the litmus solution. 
On placing the finger on the periphery of the 
glass, and bringing one eye near to another 
part of the periphery, two reflections of the 
finger were seen; one the colour of the lit- 
mus, a bcautilul purple inclining to red, and 
the other a delicate light green, its acciden- 
tal colour. 

On adding a few drops of nitric acid to 
the litmus solution, the accidental colour was 
of a dark and decided green. 

With mercury and a aolution of chromate 
of potash a fine blue accidental colour was 
obtained. 

With muriate of lime the same result was 
obtained with this addition : on looking 
steadfastly into the glass with one eye, the 
other being closed, a variety of white spots 
began to form on the ins, giving the eye an 
unpleasant mouldy sort of appeal ance. The 
aqueous humour seemed to consist of one 
isolated drop of water, bO distinct from any 
other part of the eye, that it seemed as if it 
would have dropped down into the glass ; in 
a short time the transparent membrane co- 
vering the pupil ^came milky, and the glass 
and fluids indistinct. 1 have repeated tins 
experiment with the same results, except 
that the white spots on the iris were not so 
numerous. 

With a deep blue solution on mercury ob- 
tained by indigo in sulphuric acid, the acci- 
dental orange-yellow was obtained. 

These accidental colours are neither modi- 
fied nor changed by the reflection of various 
coloured solids, such as blue, yellow and 
pcen balls, Ac., the accidental colour be- 
longing to the upper fluid and not to the 
object reflected, in order to obtain them, 
however, two liquids of different densities 
must be employed in order to obtain two re- 
flections, and for the lower fluid nothing is 
80 convenient as mercury. Indeed, 1 have 
not as yet met with any other fluid that at 
all answers t^ purpose. 

The effect is very beatHtful with litmus so- 
lution and mercury when the flame of a 
candle kemployed ; the two reflections have 
the appeIrcQce of hollow cooes placed above 
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and within eactf other, the lower dame being 
the accident. 

With muriate of lime the lower flame re- 
flected by tlic mercury was of a decided 
yellow, but the accidental colour of a very 
faint blue; whereas, by natural light the ac- 
cidental is of a fine indigo. 

The green flame obtained by boracic acid 
in alcohol presents a very fine appearance 
with litmus and mercury. A watch glass* 
should be employed supported on a ring for- 
med out of a piece of wire, and other lights 
in the room extinguished. 

Your, 

Dear Sir, very sincerely, 

Chahles Tomlinson. 

Btowii Street, Salisbury, 

• April 22, 1835. 

OV CALICO-PRINTING. 

By Thomas Tho.^ son, m d.,f.r. s. l. 8c b. Sec., 

Regius Professor of Chemistry in the 
Uititersify of Glasgow. 

• 

[W’’e cannot, in our opinion render a greater 
benefit to some of our Civil Surgeons who have 
much leianre time than inirodtice to their no- 
tice recent improvements during 18^6 in the 
manufactures. They may be turnfea to great 
advantage.] • 

Calico pniNTiNcis the art of applying one or 
more colours to particular parts of cloth, mo 
as to represent leaves, flowers^ &c., and the 
beauty depends partly on the ^egance of the 
pattern, and partly upon the brilliancy and 
contrast of the colours. The process is not 
confined to cotton cloth, as the term calico- 
printing would lead us to suppose. It is ap- 
plied also to linen, silk, and woollen cloth ; 
but as the processes are in general the same, 1 
shall satisfy myself with ciescribing them as 
applied to cotton, because it is with them 
that 1 am best acquainted. 

The general opinion is, that this ingenious 
art originated in India, and that it has been 
known in that country for a very long period. 
From a pass<igc in Pliny, who probably com- 
posed his Natural History about the middle 
of the first century of the Christian Era, it is 
evident that calico-printing was understood 
and practised in Egypt in his time, but un- 
known in Italy. 

“ There exist in Egypt,” says he, a won- 
derful method of dyeing. The white cloth is 
stained in various places, not with dye-stuffs, 
but with substances which have the property 
of absorbing ffixin^) colours. These appli- 
cations are not visible upon the cloth ; out 
when the pieces are dipt into a hot caldron 
containing the dye, they are drawn out an in- 
stant after, dyed. The remarkable circum- 
stance is, that though there be only one dye in 
the vat, yet different colours appear on the 
doth ; nor can the colours be again removed.’^*’ 


That this description of Pliny applies to cali- 
co-printirig, will be evident to every person 
who will take the trouble to read the account 
of the processes which we are going to gpve. 

The colours applied to calico in India, are 
beautiful and fast The variety of their pat- 
terns, and the great number of colours which 
they understood how to fix on ditterent parts 
of the cloth, gave to their printed calicoes a 
richness and a value of no ordinary kind. 
But, their proces.sps are so tedious, and their 
machinery so clumsy, and they could be em- 
ployed only, where Idbour is so cheap as to be 
scarcely any object to the manufacturer. It is 
little more than a century and a half since 
calico-printing was transferred from India to 
Europe, and little more than a century since 
it began to be understood in Great Britain. 
The European nations who have made the 
greatest progress in it, are Switzerland, 
France, especially in Alsace, some parts of 
Germany, Belgium, and Great Britain. 

In Europe, the art has been in some measure 
created anew. J3y the application of machi- 
nery, and by the light thrown on the proces- 
ses by the rapid improvements in chemistry, 
the tedious methods of the Indians have been 
wonderfully simplified ; while the processes 
are remarkable for the rsmidity with which 
they are executed, and for the beauty and 
variety and fastness of the colours. 

I propose in this paper to^ve a sketch of 
the ditlerent processes of calico-printlfig, such 
as they are at present practised by the most 
skillful printers in Lancashire, and in the 
neighbourhood of Glasgow.* 

PRELIMINARY PROCESSES.-The 

cotton cloth, after being woven, is subjected to 
several preliminary processes, before it is fit 
for calico-printing. It w'ill be suflicient mere- 
ly to allude to them. They are singeing and 
bleaching. The singeing is intended to re- 
move the fibers of cotton which protrude oo 
the surface of the cloth. This is done by pas- 
sing the cloth rapidly over the surface of a 
read-hot iron cylinder, which burns off all the 
hairs, or protruding fibres of the cotton, with- 
out injuring the cloth. Of late years, an inge- 
nious coal-gas apparatus has been substituted 
for the red hot-iron, both in Manchester and 
Olalgow. 

The bleaching of cotton consists essentially 
of four dilferent processes. 1. The cloth is 
boiled with lime and water ; it is then washed 
clean. 2. It is steeped for some hours in a 
solution of chloride of lime, or bleaching 
powder, as it is usually called. From this 
steep also it is washed cl^n. 3. It is boil-^^ 
ed in a oolution of American potash. After 
the duty was taken off common salt, carbonate 
of soda (and consequently caustic soda) be- 
came so cheap, that it gradually took the place 


» I think 4t right to state, that for all my know- 
Ige of Calico-Printing, 1 am todebted to my 
end. Mr. Walter Crum, Calico-Printer, m the 
ighbourhood of Glasgow. With a liberality, 
r which 1 feel greatly indebted to him, be bae 
plained his processes to me without mystery 
reserve. 


* Plinii Hist. Nat. lib. xjlkt c, 11. 
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of pearl ashes.* 4. The cloth is now almost ivfost commonly, the nrinfing process is 
^ bleached ; it requires only to he steeped in einplo 3 ed to fix the mordants nPun the cloth, 
water holding in solution a^ut four per cent, which is afterwards dyed in the usual way. 
of sulphuric arid, to complete thn process. Those Parts only retain the colour which have 

Cotton cloth at un average, take.s about two imbibea the mordant, while the other parts of 
days to bleach. Bui, when there ha(>|)ens to the cloth remain white. Sometimes acids, or 


be occasion for greater disontcli, it i.s no un- 
common thing to complete the hleacliing and 
callendring in twenty-four hours. 

PKINIUXO. — There ore two modes of 
printing, namely, hlock-printiny and cylin- 
der printing, I he f armer has been prac- 
tised from time irumemorial ; the latter is a 
modern invention, and originated, probably, 
after the introduction of Uie art of printing 
into Great Britain. 

The block is a piece of sycamore, (or, more 
commonly, a fir board, on wliicli a piece of 
sycamore is glued) on jvhich, tlie p.ittern in- 
tended to be printed on the cloth is cut The 
Parts which ure to make the impression, are 
left prominent, while the rest of the block is 
rut away ; just ns is pi artised for wood en- 
gravings. When the pattern is too compli- 
cated, and the lines too fine to be cut in wood, 
they are made by menus of small i ieces of 
copper, drawn nut into narrow ribbons of the 
requisite fineness ; these are ingeniously 
driven into the block, and the intervals are 
filled up with felt. Great patience and in- 
genuity are displayed in making these blocks 
tor nse. and calico-printets are under the 
necesaity of keeping a number of workmen, 
at high Images, for that express puri«ose. 

The inventors and drawers of the patterns, 
constitute another class of ingenious artists, 
in the pay of the calico-printers at liigh wages. 

The cylinder is a large cylinder of copper, 
about a yard in length, and four or five inches 
in diameter, upon which the pattern to be 

I irinted on the cloth is engraved. This cy- 
inder is made to revolve, and press against 
the cloth, taking np the mordants, or colon rs 
to be printed on the cloth as it revolves By 
this ii^enions contrivance, two or even three 
difiTerent colonrs, are printed on the cloth at 
once, and the printing proceeds, without in- 
terruption, till a whole piece, or indeed, any 
number of pieces attached to each other aro 
priuted. 

Another method of printing is almost th« 
same as copper plate printing. The patterns 
is engraved npon a flat copper plate, a yara or 
more square. Upon this plate, the colour or 
mordant to be applied, is spread. U is then 
pulled. As it passes along, ao elosfic steel 
plate, called a doctor, takes ofl' all the colour, 
except that which feels the engraving. Being 
pressed against the cloth in the act of pulling, 
^t prints upon it either in mordants or colours, 
u may be the impression of the pattern. 

Whether the printing is applied by the 
block, the cylinder, or the flat plate, the treat- 
ment of the goods is nearly the same. 

t An impure Soda ash is now very generally 
used by nleachers. For, aa every hundred 
pennds of crystallised carbonate of Soda con 
tains of water, the expense of carriage is 
more than double, and although the form in- 
dijMctesin some measure the purity of tliis salt, 
every bleacher knows how to estimate the value 
of the drier preparation. 


other substances, are printed on clotli already 
dyed, to remove the colour from certain por- 
tions of it which ore to be left white, oi to re- 
ceive some other colour. 

Orc,i-,iimally, substances ore piiiitcd on 
cloth before it is dipt in the indigo vnt, to pre- 
vent the blue colour fioin becoming lixj d on 
those pirt.stn whiclitliey are applied. Substan* 
ce-i possesed of these pjoperlies are called re- 
amt pdfttes. 

It is a very common praefi-’p to comrnimi- 
c.at(‘ mordants and colouring matters to cloth 
at the .same time 

We inii^tgive a .sketch of the ditlerent .sub- 
stances thus apfdtcd. hefire ptoccedin^ to de- 
tail the dilferent firocesscs. 

I. MOIl D.AN I’S — Tiie term mordant is 
np|die«l by dyers to rfci tain siibslances with 
which (he cloth is imiiregtiuted heftire it is 
dyed, otlicrwist the colour would not fix, but 
would dismipear on washing or exposure to 
the light ^ The name was given by the French 
dwrs (fiooi the Latin word 7nordere, to 
Inte,) from a notion entertained by them that 
the. action of mordants was mechanical, that 
they were of a corrosive, or biting nature, and 
served merely to open the pores of the cloth, 
into which the colouring matter might in- 
sinuate itself. ft is nuw understood that 
their action is chemical. They have an affini- 
ty to the cloth, which causes (hem to adhere 
to it ; while the colouring matter has an 
affinity for, andxidheres to, the mordant. 

The usual mordants employed by the calico- 
printer, are the three following : — 

1 . Alumina, or the alum mordant. 

1 his mordant is made by dissolving alum in 
water, and adding acetate of lime to the solu- 
tion, The liquid has a specific gravity of 
Jj'S, and contains about as much alum unde- 
composed, as the liquid can bold in solution. 
For particular purposes, calico-printers make 
a mordant by mixing three parts of acetate of 
lead with four of alum. This mordant con- 
sists of a mixture of acetate of alumina and 
alum ; for ab<iut a tliird part of the alum re- 
mains nndeconiposed. 

When cloth is impregnated w'itb this mor- 
dant, such is the affinity of the alumina for 
the cloth, that the acetate of alumina, and even 
a portion of the alum, are decomposedj and 
the particles of alumina adhere to the fibres of 
the cloth so firmly that they cannot be remov- 
ed by washing. 

In order to determine the quantity of alumi- 
na fixed on the cloth by the aloming process, 

1 got a quantity of the cotton cloth tnat was 
to be dyed Turkey-red; 1000 pains of this 
cloth w'ere burnt, and the ashes being reserv- 
ed, and subjected to a chemical analysis, were 
found to contain 0.4 grain of alumina ; 1 000 
grains of the same cloth after being dyed 
Turkey- red, and of coarse, imprepiated with 
the alum mordant, were treated in the same 
way. ThiL alumina obtained amounted to 8 
graius The length of a piece of this cloth. 



ROYAL INSTITUTION— FLOOR CLOTH MANUFACTORY. 


23 


wrigliing 1000 grains, was 1 yard 6§ indies, 
and its breadth 33 inches. I'hus, a piece of 
cloth, amounting to 1386 square inches, or 
rather, 2772 sauare inches, (ns both sides of 
the cloth had oeen equally subjected to an 
aliiming process) had combined \\ith 7'(» grams 
of alumina; or every square inch of the cloth 
had combined with 0 0027 giuins (^^(jtb ol a 
grain nearly) of alumina. 

1000 grains of the same cloth were dyed 
the palest shade of Turkey-red usually given 
to cloth. When burnt, the ashes were found 
to contain 0.8 grain of alumina. Sub.stracting 
the 0 4 grain of alumina belonging to the cotton 
fibres, there remains 0 4 grain for the quantity 
communicated during the aluming process 
In this case, eveiy square inch of surface of 
the cloth had combined with 0 00012 grain of 
aluinmn, or lehs than gi^lh of a gram. Vet 
this quantity of alumina small as it is, was 
essential to the permanence of the dye. For, 
when iinaliimed cloth v\as d}ed with madder, 
the colour was easily w'ashed out with water. 

When cloth to be dyea red i.s impregnated 
with this mordant, it is not thickened. W hen 
applied only to paiticiilar parts of the cloth, 
by the olock orc>linder, it is thickened with 
flour, or calcined starch, or gum Senegal, ac- 
coiding to the nature of the style of work. 

2, OXIDE OF TIN.-Perchloride of tin 
is very much used as a mordant. The colour- 
ing matter is previously mixed with it, and 
both are applied at once. Such applications 
are usually culled chemical colours * The 
mixture is allowed tfi dry on the cloth, which 
is then merely w a.shed with water. When 
colours are applied in this way they are easily 
altered by soap, exposure to the light, &c. 
Hence, in common language* a chemical 
colour means a fugitive colour. The colours 
produced in this way, arc pink from Brazil 
wood, peach wood, and cochineal j purple 
from logwood, and yellow from Persian 
berries. 

Perchioride of tip is much used in another 
common process of calico-printing, known 
technically, by the apellation oK steam colours. 

Jt is decomposed and converted into stannale 
of potash. The whole piece of cloth is im- 
mersed in the liquid containing the stannale 
cu potash, and dried. The peroxide of tin is 
then deposited on the cloth, by immersing the 
piece iu a solution of sal ammoniac, or sulphate 
of magnesia ; but most commonly, in a very 
weak solution of sulphuric acid. The di/fer- 
ent colouring matters, previously thickened 
wj»h starch, are then printed on the cloth, 
and the whole subjected to tlie action of 
steam. By the joint action of moisture and 
neat, a combination takes place between the 
colouring matter and the oxide, which is thus 
rendered insoluble And no considerable 
quontity of water is ever present to carry 


A very general error prevails with regard 
to chemical colours, that it is the mode of ap- 
plying them which renders them fugitivo. It 
IS because chemical colours ai*e made with 
changeable materials, that they are more easily 
acted on than madder colours. Brazil pink for 
instance, is equally acted upon by light and 
soap when dyed. 


oif the colouring matter, before it bas cota- 
bined with the mordant. • 

3. PEROXIDE OF IRON— This metal- 
lic oxide is iiuieh used as a mordant. ^It is 
employed in tlie state of aeefated protcTxide 
of iron, formed by dissolving iron in pyrolig- 
uic acid. Within a few clays after it has 
been applied to the rlotb, especially if expos- 
ed to a moist atmosphere, it lo.ses its acid, 
ami the iron becomes peroxidized. 

Acetate of iron, of the specific gravity 
I-O.'i gives a black, with madder. Various 
.shades ot purple are obtained by adding dif- 
loient portions ol the rnorduiit and dye-stufl's. 
Ditlerent shades ot‘ y*e£/, from blown, red to 
pink, are obtained in the samet way, substi- 
tuting the alum mordant of various strengths 
for tlie iron, i'horolaies arc got by mixing 
the iiliiminons and iio|i mordants, and then 
dyeing with madder. 

Indigo, oxide ol manganese, catechu, &c 
are colours per se, and therefore, require no 
mordant. 

(To be continued ) 

ROYAL INSTITUTION. 

PEBRl’AnY t'7. 

FLOOR CLOTH MANUFACTORY.— Mr. Braude 
gave a description of this manufacture, and 
added greatly to its interest by going through 
the various steps of the process, with the as- 
sistam e of some workmen employea in the 
manufactory at Knights bridge. The main 

part of the manipulation is similar to calico- 
printing, the figures on the blocks being upon 
a much larger scale, and the cloths which are 
piinted being of an infinitely greater size. 
The common dimensions of a floor cloth are 
210 or 22 > square yards, and hence the im- 
mense size and often unseemly appearance of 
floor cloth works. A stout lanvass is chosen 
in the first instance. This is nailed to one ex- 
tremity of a wooden frame, and stretched by 
means of hooks which are attached to the 
other sides. It is then washed with a weak 
size and rubbed over with pumice stone. No 
other substance has yet been found which an - 
svversthe purpose so well as this mineral. 
The next step is that of laying on the colour, 
w'hu:h is performed by placing dabs of paint 
over the canvass w itli a brush, and then rub- 
bing or polishing it with a long peculiar shaped 
trowel. Four coats of paint are thus applied 
in front and three on the buck of the cloth. 

To remove it from the frame when these pro- 
cesses are finished, a roller on a carriage is 
employed, upon which it is rolled and convey- 
ed to the extremity of theonianufactory for the ^ 
purposeeof being fuinted. 

It is then gradually transferred from the 
roller and passed over a table which is 30 
feet long and 4 feet wide, made of planks 
placed vertically, and as it proceeds over_ the 
table, the blocks, dipped in the appropriate 
colours, arc^pplied. The colours used are 
ochre, umber, vermilion, and diiTerent kinds 
of chrome, mixed up with lintseed oil and a 
little turpentine. 

The number of blocks applied to one pat- 
tern depends upon the number of colours. 
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Tbe first mode of applying the patterns was 
* by stencils^ that is, the pattern was cut ont in 
paper, and when the paper thus prepared was 
applied to the cloth to be naintf-u, that portion 
where the ground was exposed by the inter- 
stice in the paper was traversed by a brush. 
Then, a combination of stencilling and print- 
ii^^ was had recourse to, the former process 
bein^ first made use of, and then u block was 
applied, the stencilling forming the ground 
work. Stencilling is now abandoned In 
frinting, it is necessary that the cloth should 
first be rubbed over with a brush, else the 
colours will not ad here- Whether the etfect 
is electrical or not has not been ascertained. 
Erery square yard of good oil cloth w eighs 
3k or 4i lbs. each gaining by the apt’Hcation 
of the paint H or4 lbs. weight, and hence, the 
quality of this munufaqtu re is judgedof by the 
W'cight. Whiting is often used in sptiriocs 
cloths, mixed with oil. Cloth pre(>ared in 
this wav speedily crocks and becomes useless. 

Good cloth, with a very stout canviiss, is 
used for covering verandahs, and will last 
nine or ten years, while spurious cloth will 
become useless in the course of one year. 
Floor cloth IS employed to cover rcols, as at 
the manufactory at Knightsbridge, and for 
gutters. Id the latter case it is remarkable 
that water remaining in contact with it pro- 
duces no injurious effect. 

Painted baize for tables is usually manufac- 
ture, with a smooth side, aud is printed with 
blocks ^f a fine structure, resembling calico 
blocks. Fine canvass is employed ; several 
coats of paint are laid on upon one side, and 
tbe other receives one coat, and is then stro wed 
over with wool, or flocked, as it is called. 

MANUFACTURE OF PENS. 

BT DR. FARADAY. — Quills appear to have 
been employed, at least, as early as the 
seventh century. Eugland is supplied with 
this article from Russia and Poland, w'bere 
immense flocks of geese are fed for the 
sake of their quills . Tbe quantity exported 
from Si. Petersburg, varies from six to 
tweuty^seven millious. Twenty millions 
were last year imported into England from 
these conntries. We may form some idea 
of the number of geese which must be requir- 
ed to afford tbe supply, when we consider, 
that each wing prodares about five fiod 
quills and that by proper management, a 
i:oose may afford twenty quills during the 
year. Hcn^,^ it is obvious, that the geese 
of Great Britain and Ireland, could afford but 
a very limited supply. The feathers of the 
geese of tbe latter countries are employed for 
making beds. ^ 

MODE OF PRE8BRVINO MIlIc FOR 
LONG VOYAGES. 

Sir,— As the season of the year !• now ar- 
rived when bnndreds of mechanics are in- 
dacod to cross the Atlantic, in the hope bet- 
tenog their fortune, end to tlmse who may 
carry yonpg families with them, milk may be 
an Important article of diet, perhaps tbe fol- 
low}«ir#s tract from an old newepaperof tbe 
date of i339, setting forth a simple and easy 


metiiod of preseryiiig it, may be of import- 
ance ; more piirtirnlarly as I perceive from 
your Inst monthly list of new patents, that a 
method of preserving animal milk has juat 
been patented — whether the same or a differ- 
ent method remains to be seen * 

Provide a qiiantity of pint or quart bottles 
(new ones are perhaps best) ; they muat be 
perfectly sveetand clean, and very dry be 
fore they are made use of. Instead of draw- 
ing the milk from the cow into (he pail aa 
usual, it is to be milked into the boltles. As 
soon ns any of them are filled sufBcienlly they 
should be immediately well corked with the 
very best cork, in order to keep out the ex- 
ternal air, and fastened ti^ht with packthread 
or wire, as the corks in bottles which contain 
cider .lenerally are 1'hen, on tlie bottom of 
an iron or copper boiler spread a little straw; 
on that lay a row of (he bottles filled \%ith 
milk, with some straw between each to pre- 
vent them from breaking, and so on alternate- 
ly until the boiler has a snfiicieut quantity in ; 
then fill it up with Vrold water- float the 
water gradually until it begiiia to boil, ntid as 
soon ns that is perceivable draw the fire. Tlie 
bottles mast rrinain undisturbed in the' boiler 
until they are quite cool, i hen lake them 
ont, and afterwards pack them in hampers, 
either with straw or saw dust, and stow them 
in the coolest part of the ship. Miik preserv- 
ed in this way bas been taken to the West 
Indies and back, and at the end of that tiino 
was as sweet as when first drawn from tbe 
cow.” * 

1 am, Si’’, yonrs, 

Elliott, 

March 30, 1835. 

ARTESUN WELLS EMPLOYED TO 
ACTUATE MACHINERY. 

At Frohtes. near Aire, the waters often 
Artesian wells (springs obtained by boring, 
and so called from the province of Artois, in 
F<arice. where his method*came first into ex- 
tensile (Me) put in motion the wheels of a 
large mill, nod act besides on the bellows and 
forge- liamiiier of a nail-manufactory. At 
Tonrs, a well, of nearly 150 yards in depth, 
pours ^5 gallons per minute into the troughs 
of a wheeiseven yards in diameter, which is 
the moving power of an extensive silk iiiaou- 
factory. > Al. Arago, Annuaire, 1835. 


CALCULATING MACHINE. 

A gentleman, who is known (o ns, andj^r, 
whose scientific ingenuity we can ^ 

vouch, has reqnested na to state, that b^^, 
engage to foruish for a sum of not more^ 
40/. a caicniating-machiiie, having three oi- 
ders of diflVrenoes, of five, four, and three 
places of figures respectively, and capable of 
calculating any table whatever of six places 
of figores, with the third differeoce constant. 
He will ask no monev till the machine is de- 
livered perlect aoco-diog to the above objec- 
tions: a>id would Dot object to hearing him- 
self half tlie expense, on rooditioo of retaining 
a ooirespon^f foterest in the macl^oe*— 
Mechanic** Jtfigevirie, 1835. 
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THE FIRST AEHI\L SHIP. ‘ THE EAULE.” 


Sir, — Herewitli 1 wnfl yon a rough pt>n-nnd- 
»nk sketch of the ** Eagle,” which at pre- 
sent the Liort of (he day. Tiie monster-mn- 
chine is the production of some individiinlM 
wiio l<t«rt year formed themBelveM into n Socie- 
ty nt Paris, and proposed opening an aerial 
coriiniunicotion between that cnpitnl and Lon- 
don. After liaving inatitntcd several eiperi- 
ments, these parties felt so confident of the 
prfirt)cahility of (heir undertakii\g, that they 
actually fised the time at which they wonid 
make their first voyage. Upon (he appointed 
day, nil Paris flocked to the starting-place, 
to witness (he departure of the intrepid aero- 
nauts ; but the eager expectations of this as- 
sembled multitude, and the confident hopes 
of the projectors, ware equally disappointed, 
tor, in consequence of the balloon being over- 
charged with gas. It suddenly hurst with a 
loud report, just as it was on the point of 
lending ten a firmd^ 

These individuals, under the style and title 
,* The European Aeronautical Society,” 
with Count Lenox for their President, have 
lately located themselies in the Victoria-road, 
opposite the avenue leading to Kensington 
Palace, where the following aDooiinceineut 
may be seen : — 

“ Ei'Bopean Aluonautical Society.—- 
F Atrial Ship the '* Engle,” 160 feet long. 

5«. high, and 40 feet wide, mounted by a 
persons, and constructed for es- 
tR.jJvuiplR a direct line of communication be- 
tween the several capitals of Europe. The 
first experiment of this new system of nereal 
navigation will be made from London to Pa- 
rts, and back again.” 

In the accompanying sketch, A A is (he 
balloon or gas-holder, composed of 3 400 yards 
of cotton lawn, thoroughly varnished to make 
it ail-tight ; it is in the form of a cylinder, 
(f'rrninating at each end in a cone, and is said 
to contain about 7,000 cubic feet of gas. 


The car, or packet boat it is termed, 
H B. is 75 feet long, and 7 feet high ; the frame- 
work is of wood, with strong netting all round 
it to prevent any of the crew or passengers 
from falling nut. C is a cabin in the centre of 
the car. 6 feet wide. D E P G are four wings, 
by which the vessel is to be propelled ; each 
w ing is formed of 80 moveable flaps of varnish- 
ed lawn, 3 feet 6 inches long and 9 inches 
wide, strained upon a frame-work of cane. 
There is a strong netting on one side of the 

ings to support the flaps » hiNt striking the 
air and propelling the vessel. D and F show 
the network ; E and O, the flaps, l^he 
inechanism for working the wings is placed 
inside of the cabin. C H is a rudder at the 
end of the car, by which the inventors expect 
to be enaVded to steer the vessel through the 
trackless fields of air at pleasure. 

The Society have anuonneed their inten- 
tion of making their first voyage some time 
in Aiignst ; in the interim, this Leyiatlian 
of the upper regions is exhibiting in the 
** dool^ynrd^ at one shilling ench person. 

The Morning Herald observes of this 
machine “ A more unwieldy and ungrace- 
ful entity never moved on or in any element. 
The whale and elephant are beaten hollow by 
it in point of form and grace ; yet, like one 
and the other, it may be able to make more 
rapid way than man or hori|^. " The projec- 
tors have displayed considerable ingenuity in 
many of their arrangements, and may even- 
tually succeed in rendering balloons more 
manageable than they have hitheitobeen ; but 
I think the Society would have shown more 
jndgnient by coutinning their experiments, 
andettablishipg the correctness of their theo- 
ry on a more moderate scale ; they would 
(hen possibly have proceeded with somewhat 
less dclat, bfii with greater probability ot 
success. 



martins arithmetical frames. 


Tlie form of the beloon will e«n<« it to 
Ji« in tlip ilir«>clion nf tlip wind.. If th.- t iir- 
rpnt of wind is only slightly oontriiry to the 
cl|sirpd conrsp, and the propel lei a can he 
tnlido to act, there is lilile <loijbi (he milder 
H will enable the voAngers(o keep their path. 
If the wind proves lery contrnry — and it is 
well known (hat the ntmospheric currents 
are freqnent and fitful — (hen the voyajjers 
have no alternative hut to descend a little, by 
which means an nnfavoiable may of(en he 
changed for a favourable cuuent To effect 
partial descent when necettaarv. atmoNphenc 
«ir is forced into a small hallnnn inside of the 
large one, simdnr to (he air hludder m fishes , 
this can he filled or eihausted at pleasure bv 
very simple means. 

If this small balloon is filled with atmos- 
pheric air, the gas ip the large one «ill be 
compressed to such a degree, that, with the 
load in the car, the whole rnariiine will be 
rendered specifically heuvier than the nt- 
mosphere, and descend nccordinply. On 
reaching a more favourable current, the crew 
withdraw tlieair from tlie sinnil baloon, and 
the gas eTpanrhug restorr s a due proportion 
of tlie oi iginnl buoyancy to (lie machine. 

This method may answer the purpose, hut 
it appears to inw that there is great risk of 
banting the baloon, by compressing the gas 
to anch n degree ns to effect efficient redtic- 
Uqo of the boypney. A inorh better plan was 
pro|maed by Mr. O. C. Atkinson, of New. 
casiie-OD'Tyne (in year 10th volume) viz. to 
withdraw a aafficient quantity of gas from the 
haloiifMi by condf oaing it into a suitable cop 
ner vessel, and restoring it again to the bal- 
loon as required. 

With respect to the mode of proputslon 
adopted by the inventors of the Eagle,’* I 
may just state, that 1 do not consider it by 
any means the besktiiat conid be empto]^ed. 

J remember hearing a lecture on aero- 
station delivered hy Mr, Tatum, some years 
einoe, in which he proposed to effect aerial 
navigation fay means of two revolving vanes 
and a rudder. Avery considerable velocity 
could be imparted to a pair of vanes^ without 
so great a loss of power as must necessarily 
take place in nsin^ wings. 

Balloons have for a long time past been 
mere toys, exhibited for the sake of gain ; and, 

1 confess^ I am glad to see aerostation, as a 
science, is not entirely forgotten. There is, 
doubtless, hut a very limited sphere of use- 
fulness open to balloons ; but, I believe, much 
more can be accomplished than uiany persons 
are at present prepared to admit. 1 may re- 
'^tom to this subject again by-aud-bye. lu the 
mean time. « 

I remain, youre respectfully, 

Wm. BADDEUiEY. 

London, July 6,1835. 

MARTIN’S ARITHMETICAL FRAMES. 

The powers of numbers, and their relation 
fb each other, have been in a variety of ways 
^monstrated ; but rarely indeed with any 
important practical appliostioo : we have in- 
genions theories of the wondrous powers of 


the number 9, and a vaiiety nf nrillimeticHl 
leg«*rdemHtii is abroad, which nppenrs to the 
curious very singfdar and astnnishins;. Nu 
pie I *8 hones or rods afford some good illns- 
(rations ol the mii (iplying powers ; hut there 
appears to have been no instance of tlie snr.- 
cessliil application of the “ occult powers ol 
nnrnhers*’ til] the intention of the Arithme 
tical Frames,” by Mr. Martin, which ore, 
without question, applied to a use the moAt 
iinuortant and extensive. But when we come to 
make an eiamination of these, we are nnuldr* 
to nscerlain, except in one or two cases, tiie 
principles iipun vv hit.h they are constructed. 
In these fiarneM we have vvhat is most ex 
traonhnarv, a system of ariaugement wlii* h 
cairies out, ad infinitum, prnctical exiimi- 
lions of all the eleinentarv rules, not singly 
onlv, hut also in every «Riiety of coinbiiintmu 
winch the ten digits will make, ufibrding de- 
iiiunsti aide proofs of tlie rorif'CtnesM or inror 
rectiiess of every figure ; at the same time tlnit 
none but the teacher who has been previoiislv 
informed of Ihe rnodv of detecting error, can 
by any (lossihility be informed o( ir. A dozen 
exercises of fifteen or sixteen figures each, 
may be vvoiked 111 our iiile oidv, or.ithrungli 
the whole four rules, and be checked by the 
master at a mere glance, while those ex- 
ercises may be varied to the extent of 
many thousands of millions times, and 
be proved by the same mode and with 
the same facility. It has often occurred 
to matiiematicians. that a series of num- 
bers might by some ppRsihilitv he arranged, 
sons to produce tinifonii nnd known results in 
an almost infinite series ; hut this anspected 
power of the arrangement of numbers has 
never been s^iowo, excepting in a few oases 
of particular numbeis ; and even these have 
not been applied lo aiij practical purpose, ex- 
cepting by Fat* irk Why took.* But tins ar- 
rangement, which is founded on the peculiar 
properties of certain decimal fractions is de 
fective, as it only refers to the simple rules, 
whereas the urtihmet>cui fraineM or tablets 
constrncteil by \lr. .\iarliu, cuinprise also tlie 
compound rn/rs , and tiiis appeals most ex- 
traordinary , tor there cannot well be worse 
decimal KUtions, supposing tliey are con- 
structed on liiu princ'ide, than those of the 
iiumheis 4, l'J,nnd form the iiilegr.d 

parts of our common cutrenry ; hut Air. 
Martin has ui ranged and can apply, if neces- 
sary, his pniirinle ihroogii all the Heights a mi 
meatures , ntfurding an infinite variety of ex 
aiiiples, wkiose sulutioiis hear siirh a rehition 
to tlieir propositions, that their correctjjest 
or incorrectness is iinmediatety discoverable 
by him who has learnt the mode of liiscove- 
ry ; and which may he ncquireil, by any one 
conversent with addition and multipiicalion, 
in a few minutes. Nor is this all. for the 
frames are ho arranged that the smallest at 
well as the largest exampte.s may be given ; 
that the woiking of the examples, of one rule 
gives examples in another, and the working 
again of these examples in a third, and so on 
—proving the correctness of each, even 
to the pnpils .themselves, and pointing out 

• fSdb Moch. Mag.. Tol. xraii p. 49. 
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rrror : nt the sdiiie (iiae tn the mBRter hfs 
a connter check, which can unply in a 
moment to a whole inornNi^'B set of cier- 
ciflea. Siicli a plan, whereFa iarj^e number 
of boys ore to be taught, askn National and 
Lancastarian school.s. must pe of inritlcnlwhle 
a Ivantnf^e ; and evfMi in private arhools moat 
aflord creat aaai.stance to teacherfl, from the 
variety of examples prPMPnted, and tiie raf>e 
with which their answers maybe ascertained. 

])iscrl]^tio)i of the Frnniea. 

Tlie “ Ai itlimetical Frames ’ couHiHt of 
six fraiiiea, about l8 inches hi'jli ami I foot 
broad. 'Pile first of which is tilted up with 
little balls traiisvei'' elv nmiiged on tour 
l)inss rods, as the ball 0-iiiie of the infant 
schools ; hot to tliis, whu h only foniis the top 
par^O' tlie frame, nine cnhic'il ni ls verti- 
ciillv placed, and r<»volviri'' of pi\o<s, nie 
ultnrhed ou one side of (iiese toils ate 
nomII pictures aliout riii inch Kipiare oi ships, 
horses, cats, ro'» 8, and siirh I ke figiiieH iiif- 
lereiillv ruloiiied , tlieii okjert is, ns is also 
of the balls, to t atli the utfitnf to count, nod 
t<» roiinect nlistiiict si^iis witli tamihle ob- 
]ect«. 'Wfce otlier three sides of the i oilers 
are filled up withlliiee nuiiicrution tnldes, so 
iiig^eriioiiNly disposed, that by the tiiinim! of 
the rods, every variety of chanue oi fu*uie 
may be piodnced so strikingly, that a iew 
hours are eenerully sullicieiit to teach u chihl 
the principles id numeration and i utalioii with 
the riidiinents of addition. 

Tlie succeeding fraij^es comprise a finme 
for each of the fobow iiig rub s ; the addition 
frame consists oi 12 cubical rods, horizontally 
placed, and by the simple (nrniiig of these, an 
infinite number ><f examples may Ije pio<iuce<l, 
and tlieir answers discovered in a moment. 
To the subtraction frames, wbicb are con* 
strncted to hold only two rollers at a time, 
containing the suhtracturs, and the suhtia- 
hend, large slates are also uttucheJ, ou which 
the remainders are worked, one below the 
other, forming an ex«mple in addition, wii cli 
is added up. The rnuiiiplirnlion nnd the 
division tiuiiies nre made to contaiu only 
one roller, the former has u slide upon which 
tlie iMiiltipliers are pMiitcd, which sliowsnne 
figure rit a time through n sqiiaie hole imme- 
diately under tlie unit of the innltiplicMiid, and 
the latter Iras a slivle for tiie divisors moving 
lip and down the dividemis to rliuiige the 
examples; by winch simple coiilii\ imce, as 
many chaiiees may he produced as upon a 
peal ot 12 hells stated to be several thou- 
sands of millnuis. In these two latter tiaines 
there is still a recapittilatioii of preceding rules 
with ditfereiit examples applied tliioiighoiit 
the compound as well as through the simple 
rules,— the vvlioU forming a system of teach- 
ing the theory of aritliiuetic so complete, as 
to make improvements extremely ditficiilf, 
and presenting n combination of figures 
whose iPHiilts are, as we have stated, ** 
most extraurdiiiarv id the history ol the re- 
lations ot number — and tbeir effects on the 
children who are taught by them, as is exem- 
plified nl the Boioiigh-Uoad ('enlial Schools ; 
lo use the words ot Loid Bioiigham, rri his 
speech on K liirntion present the most 


extraordinary apecfncle of the progreifl of ob- 
taining infornibtioii which might be made by 
cliildeni, andF which be had never seen or 
heard of lit niX phcp, in any country, or ot 
any time. It ^s perfectly wonderful how tli* 
human farusy could, at so early an age, be 
iMiltivated Inftso marvellous a degree. A 
doreii or two Af the childien were asked such 
questions as th^ interest of various sums of 
money for wiw time, at any rate per cent., 
and tli^ nusders were ns correct as they 
were His Lordship repeated, 

that he hMnever witnessed a more extra- 
ordinary exhibnion.” — Kdiicationat Magazine. 


MR. BABBAGE AND HIS RIVALS. 

Sir, — In a late number of joiir publication, 
I observeil that one of yoiir correspondents 
cinlins to he the inventd^ of a calculating 
engine which will perforin the operations of 
MiiltipUcHtion. Division, and even do sinus 
ill the Rule of Tiiiee. As this is a subject in 
which I take a considerable interest, I hope 
I shall be excused if I request a little more in- 
forma tioii , and first 1 wisli to learo whether 
this M a helf-ucting machine, that is, siipfiosing 
that two miiubers nre to be multiplied toge- 
ther, is it merely necessary to put them into 
their proper places, and having adjusted (he 
machine to multiply, to turn the handle until 
it slinll give some signal that the operation ia 
completed ? Or when one nnmberis pot in as 
a multiplicand, is it necessary to turn ^ithe 
handle as many times as the number indicated 
of the multiplier ? The question ^pliea 
equally to Division, nnd to the Rule of Three, 
which is a combination of the other two. Also, 
can it be applied to calculated tables, and if 
BO, how are its results indicated ? A maohine 
which when once adjusted to perform an oper- 
ation requires an assistance from the mind 
(even the common operation of counting the 
number of turns of the handle to know when 
to expect the result) is open to the objection 
of liability to error. If one turn be omitted, 
an error is induced into the calculation, and 
an error made by n machine is the more 
dangerous because unsuspected. I understand 
that Mr. Babbage *s calculating engine is not 
liable to theHe objections, and that one great 
merit is, that its resnits are the operation of 
the mnAhiiie itself, and engraved npon copper 
plate with nnerring certainty. Has the inveo- 
t<'r of this new machine taken any steps to 
make it public, or secure (he patronage of 
Government ? Matters of this kind are of 
great public interest, nnd many valuable in • 
v.^ntioiis perish for want of enriy attention. 
I trust, therefore, you woll excuse my trou- 
bling you on the subject • 

1 fV^main, very trulv vours, 

P. S. C. 


INDIAN RUBBER BOAT. 

The Providence Jounnrl gives n description 
of the IndiwB- rubber boat — a neat atfair, 
weighing abbont 20 ins , which may be folded 
up and carried about from place (o place. It 
will snstain a ton weight, and accommodate 
quite a fishing paity ! 
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FIRE ENGINES ADAPTED FOR HOT GLIJHATES. 



TILLEY’S NEW RIETALIC FIRE-EN(5INE. 


Sir, — Afier witnessing the introduction of 
boats, bridees. and churches of cast-iron, with 
many other extrnordinarv npiilications of this 
highly-itsefiil material, your readers will not be 
rauchsarprised at the introduction of cast-iron 
6re'engiDe8, and this material enters pretty 
largely into the machine I am about to describe. 

ft is laeli known that hot cl'mntes exercise 
a most injurious eflect npon all things con- 
structed of wood, especially if occasional mois- 
ture assists the operation of the heat Among 
other machines which manifest the esisteuce 
of this destrnctive influence, fire-engines are 
particularly liable to dilapidation : sometimes 
satnred with water, and then esposed to 
parching dryness — laid by unheeded until 
required for use— no wonder they are so often 
iband unserviceable. To obviate the serious 
iocouveiiience arising from this canse, and to 
render the fire engine, ns far us possible, proof 
against the effects of climate, Mr. W. J. Til- 
ley, engine-maker, Blnckfrinrs-road, Lioodon. 
has constructed a fire-engine entirely of metiil, 
of which fig. 1 is a side, and fig. 2 an end- 
view. The same letters of reference apply to 
both drawings. 

a a a are three cast iron standards, fixed 
npon a quadrangular floor or framework^ b, of 
the same material, cc is the main axis woik- 
iogin brass bushes on the tops of a a. dd are 
Che two brass cylinders or pumps, « is the air- 
vessel, of copper ; f is the suction-pipe ; and 
g the delivery pipe. A chamber n contains 
the suction- valves, the delivery-valves being 
placed in a similar chamber t in front of the 
cylinders, k k ar# the handles, made of sbeet- 
tron rolled np, which, by means ofathe cross- 
levers, impart alternate motions Co the pistons. 

The pistons are attached by slings to a pro- 
jecting-arm on the axis c, we parallelism af 
the pistons being preserved by guide-rods in 
the usual mauuer. I in the fore-carriage. 

The whole is iTiOfinted ou ^or cast iron 
wheels, and has rather a light and elegaot 

•TO e construction of his engine not a par- 
ole of wood is employed ; the valves, the 
pistons# •«*•# >n every part is of metal. 


Thin engine exhibit!), in a »trv (ilrHKinc 
manner, the sitiiaiinn of all the worki^fg paitM 
which. III fire engines of the ordinary kinil, 
are enclosed from tiew ; but a most ini|iOitHiit 
advantage consiats in the facility with which 
any litUe derangement <n the machine^ can be 
seen and remedied. The valve#*, Wrhich are 
almost the only parts liable to get out of order 
can be got at immediately, as it is only ne- 
cessary to unscrew and remove the cover of 
the valve chambers, iS examine and repair 
any obstruction in this part of the ntaobine. 

The durability of this description of fire- 
engine, and iu fitness for oil foreign stations, 
especially in hot climates, roust be so great, 
that for such services 1 have no doubt they 
will in time supersede nil other engines con- 
structed of so perishable and oncertaio a 
material as wood. 


I remain. Sir, 

Your|i respectful! V, 

VVm. Baddeley. 







Sir, — Having been led by circiim*itnnceM 
to attempt the construction of a printing- 
press, which should combine the properties 
of simplicity, cheapness, and portability 
and hat ing succeeded therein to the utmost 
extent of my expeAutions, the following 
description may perhaps not be unacceptable 
to your readers. I shall first explain the 
principle I have employed, nnc^tht n describe 
the construction by which 1 have endea- 
voured to adapt that principle to the purpose 
required. 

ABC, fig, 1, is a lever, bent into a right 
angle at B, at which point it moves on an 
axis as a fulcrum.^ To the extremity, C, a 


piece C f) is united by a joint at C, and (he 
lower end of which, D, is confined to move 
in the straight line B D Now, if any pow- 
er, as the hand, be applied at A, so as to 
bring B A into the position B A' (B be- 
ing drawn at right angles to B D), st is plain, 
that the effect will be to bring B C and C D 
into the same straight line, and, consequently, 
to ilepress D. 

To calculate the relation that subsists be- 
tween (be power applied at A and the ulti* 
mate force exerted at D, produce D C to E. 
and let fall B E perpendicular thereto. 
Now, calling the forces nt A, C, and 
D, P, P', and VV, respectively, we have. 


P : P':: BE : B A (i) 

and P' : w : : B D : D E 

Or, sijl)stitiitirig in the second analogy the equivalent of the ratio, B D ! D E, 

, P' : W : : rad : cos B D C (2) 

Wlieiefore, compounding (1) and (2), and calling rad= 1, 

p : w : : B E : B A - col B D C (3) 

Now, by trigonometry, B E = B C • sin B C E = B C • sin (B D C + C B D) 
= B C (sin B I) C- cos C B U + cos B D C- sin C B D). 

Hence, substituting in (3), 

P : VV :: B C (sm bug- c„A C B D + cos BDC- sin C BD) : B A' 
COS B D C. 


And dividing by B C* cos BDC, « . 

P : W :: (lan B D c- cos C B D + sin C fl D) : 

BC 

BA 

Or, P W :: (lanBDC+tanCBD)c08CBD:gU 

BC 1 ■ 

Finally, P ^ W ! ! g *. (tan B D G + taif C B D) cos C B D- ‘ 

We see hence, that P being constant, W varies as a function of the angles 

C B D, B p C, viz. as, (tan B D C + tan C B DT cos C B D 
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DESIDERATUM IN MODERN PRINTING PRESSES- SUPPLIED. 


• Let us examine, tberefore, wl^t chance 
takes place in this espreasion/ in conse- 
quence of a diminution of the atiJle A B A' 
by B A being depressed. We ob^rve, then. 
Chat the denominator consists of t\{(t factors, 
of which the Brst (being the sum" of the tan- 
gents of two angles, each of /vjiich is less 
than a right angle), decreases /wp*!#otit limit, 
and becomes=:0 when B A como.des «/th 
BA'. The remaining factor, om^^yiier 
hand, increases with the dim^^^ipn of the 
angle ABA'; bat its increase ii limited by 
unity, which value it reaches when ABA' 
vanishes, 'flierefore, the value to which 
the expression approximates as A B A' de- 
creases, is or ; and, consequently, the 
ratio of P : W cont^uall^ approximates to 

I^C 

that of 'g ^ that is, the power applied 

at A, exerts at D, by the dimiuiiliou of the an- 
gle \ B A', a continually increasing force ; 
and this increase is without limit, for by 
sufficiently diminishing this angle, the force 
at D may be made greater than any that can 
be assigned. 

We have here, however, made no allow- 
ance for friction, and the imperfect rigidity 
of the materials employed ; and it is found in 
practice that these canses set bounds to the 
increaced referred to long ere the attainment 
of such a force as that just tnenlioued. The 
latter of these causes, moreover, renders the 
exertion of some degree of power necessary 
to release tJie lever BA from its position 
after the pressare has been given. It is, 
therefore, found expedient not to reduce 
tlie angle ABA. below a value of from 

to 5^ ; and to seek any further degree 
of force that may be necessary by other 
means. An examination of the formula in 
(4) shows that thic is to be done either by 
increasing P or by diminishing the ratio of 
B C to B A and C l>. 

It is considered a desiderntoni in all mo- 
dern printing-presses that the same power 
shall exert a contionally increasing force 
and as we bnve seen that the principlq»de- 
rooDstrated above furnishes us with such a 
force, it is evident, that if we can apply it pro- 
perly it is suitable for our purpose. I pro- 
ceed, therefore, to describe the press I have 

*Tho reason of this is, that in order to afford 
room for the necessary motions and adjustments, 
the platton re«iuires/^ move through a eonsider- 
ahle space. This condition cannot be f^rtUed by 
any ordinary combination of levers (oi- any other 
of the mechanical powers) without, at same time, 
making it needful for the motive-power to pass 
throng a space inconveniently great Now, by 
such an arrangement as the above, in which the 
advantage gained is least when the platten meets 
with no resistance to its descent, and reaches its 
maximum only when the platters comes in 
ooatact with tlie face of tho types, a greater 
spM is on the whole described by the platten 
tnan would be the case were the force unifora 
tbvouglimit, and equal to that which is required 
to produce an impression. 


constructed, pretn^g, that it is on a very 
sinall scale (jtfst to print an octavo 

page), yet large ei^gh to test the accura- 
cy of I he priuriplej 

A, fig. 2, is a styong frame of wood, 21 
inches long, 9 broad, and 4 deep, to w inch 
are attached, by means of screws, and a bolt 
which goes completely through (he frame, 
and is fa*tented witli a nut on the opposite 
side, the two cheeks B B These cheeks 
aio of wronght-iron, Ij| inches broad, ond 
fths thick. They are connected at top by a 
strong iron bar, the ends of which are fixed 
iuto mortices in the cheeks. I'his bur is at 
the ends about the same breadth and thick- 
ness as the checks, hut increases in thickness 
towards the middle for the purpose of al- 
lowing to be rivetfed to it Iwo pieces, C, 
between which, upon an axis passing llnoiigh 
them, the le^'er D E nioifs. Anotlier ob- 
ject served by the thickening of (he Conner t- 
iiig b.ir is to allow of*the insertion of u screw 
Q, of which the part that pr<*jec<s under tho 
bar, and with which the prolungntinii pf the 
lever D C comes in contact, by being lenglii- 
eiied or shortened has tlie efiect of regnlot- 
iug the pressure to be gisen, according to 
the nature of the matter. An iron plate is 
screwed to the under surface of the lever D 
B, to which the piece P, also of iron, ) inch 
broad and fths thick, is rivetted. To the 
lower extremity of the* piece P a bar G, 
fths of an inch broad and flh thick, is at- 
tached by a rule-joint. O is united at the 
other end by, a similar joint to a plate H, 
which is screwed to the top of the platten 
The lengths of P and Q, reckuuing from the 
centres of motion, are if and inches, 
respectively. The platten is of wood. If 
inch thick, having screwed to its under sur- 
face a plate of cast-iron, ground very fiat ; 
and is preserved in its position, and confined 
(oninve parallel to it-self, by guides K K, 
which pass through grooves iii ilie cheeks, 
having just room enough to move freely 
without shake. These guides are of the 
form shown in fig. 3 ; and it is necessary 
to observe in regard to them, that the fnirts 
wbirli pass through the cheeks must be so 
adjusted os to height, that a line drawn 
throngli the centre of motion nt H, pairallei 
to the surface of ilie platten, siiull pass 
through a point in each, equally distant from 
the top and bottom. If this be neglected, 
these parts will he strained and liable to 
be twisted. Lis a box, 10 inches long and 
8f broad, which answers the purposes of 
chase and carriage, Tho sides are 1 inch 
thick ; such a degree of strength as is thus 
acquired being necessary to resist the pres- 
sure created in locking up the matter. Its 
depth is adjusted to igpe height ; and the 
bottom in about half an inch thick. It slides 
upon the frame A, being confined by a rim, 
about half ifk inch high, which goes ronud 
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tlir Inlter ; and it ia drawn Trom andtr^he 
platteii by a nmall knob, .represented nt O 
M is the and N attached 

to the box ill the usual manner. P is the 
inking-tnblef compofled of a plate of cast* 
iron, imbedded in a frame of wood.. It is 
fixed to the frame A by two thumb-screws. 
When not in use these screws are with* 
drawn, and the table tnrned round and 
pushed into a groove fitted to receive it, 
where it is again secured by the same 
screws. At A is a drawer f'lr holding 
JiirniturCt &c. At E is a weight to raise the 
plntten after the pressure has been given, 
and keep it suspended. The part D C, of 
(he lever D E, should be of such a length, 
ns, wlien brought into a horizontal position, 
not to extend beyond the end of the fianie 
A ; otherwise, wlien a heavy pressure is 
applied at 1), the whole will be liable to be 
overturned. In the present case, D C is 16 
inches long. The heiglft of the cheeks B II 
slinnld be such ihat the requisite pressure 
may be given a little before D E Ct mes into 
a horizontal position. Any small error in 
tliis respect may he rectified by either plan- 
ing down, or pasting folds of paper upon 
tin- bottom of the box L. 


It will be observed, that the object gained 
by the employment of a lever, in the position 
described anove, for working the prees, is 
portability, as in any other position of the 
lever the press wonld require to be fixed. 

The mode of operation of this press will 
now, I believe, be tolerably clear j yet, to 
prevent misconception, I shall endeavour 
briefly to describe it. We shall suppose the 
matter locked up in the chase, or box, L, 
and the inkingrtable secured in its proper 
situation for working. The flrst thing to be 
done is, to Y^iit a little ink upon the table, 
liaviitg distributed this equally with the 
fuller, the workman lifts the tympan and 
frishet, and passes (he roller over the face 
of the types in the usual manner. A piece 
of paper is then put iqson the tympan, and 
this, together with the turned down 

upon the types Tiie box is now pnshed 
under the platten, and the lever pulled down 
till brought to a stop by the screw A. The 
lever is again raised, and (he box withdrawn 
by the knob O. This process is to be repeat- 
ed till the number of impressions required 
are obtained. 

Resuming the expression (4), and fig. 
1, we find the following value of W, 


BA 1 

W = P X 

• BC (tan BD C H- tan C B D) cos C B D. 


BA 10 32 

Now, here — — == — = 10-66, and we 

BC li 3 , 

may assume for P what we please. The 
last factor, therefore, is the only variable 
one, and its variation depends solely on that 
of the angle C B D, or A B A , the other 
angle , B D C, being a function of this, and 
ofthe sides, B C, C 1^7 which are given, and 
equal to and 3^ respectively. If, there 
fore, we wish to know the actual power 
of this pre.ss, and also the increase of 
piMer consequent upon a diiiiinntion of the 
angle ABA or C B D, we shall have to sub- 
stitute in the ubo\e expression the values of 
BA 

I* and for these quantities, and like- 

BC 

wise to give successive value to C B D. 
The results will be the values of W, or 
the power exerted by the press, for each 
particular value of the angle CBD ; and the 
differences of these resnlts will he the in' 
crease corresponding to each diminution of 
that angle respectively. However, as W 
varie8,/or the same value of C B D, directly 
as P, it is evident, that if we call P, 1 
pound, we shall be able, simply by multi- 
plying the value of W, obtained on that 
supposition by any number assumed for P, 
to find the value of W corresponding to that 
value of P. Calling P 1 pound, then, and 


siibstitntiiig for its 

BC 

value, the expression becomes, 

10*66 

W= 

(tan B D C + tan C B n) cos CBD. 
The following table exhibits, in the first 
column, a few assumed values of the angle 
CBD, decreasing by ,5®, except in the last 
case, where the decrease is only 2 ® ; in the 
second, the value of W corre^ooding to 
these values of CBD, when PS 1 pound ; 
and in the third, the increase of the power 
per cent., consequent upon each diminution 
of t^e aforesaid angle. 


Values of 
CBD 

[ Values of W. 

1 in Pounds. 

Increase 
Per Cent. 

260 

1 1803 


200 

<2214 

22- 8 

160 

2907 

31- 3 

100 

1 4216 

45*03 


85S 

103* 3 


226- 18 

I«4* 2 

&c. 

&c. 

&c. 


We here see that while when, C B D is 
25S B diminution of 5® occasions in an in- 
crease in the value of W of 22*8 percent.; a 
dimiliation* of only 2®, when C B D is 6^, 
occasions an increase in that value of no less 
than 164.2 per cent. Also, if we desire to 
know the absolute power of the press when 
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P is, sav 20 poniids, nnd the anf^le C B D. 

* 3®, we find 226*18 X 20 » 4523*6 poandn. 

There are, aa has been already atated, 
cealatu deductions to be made from the 
results in the second column, on account of 
friction and the imperfect rijjfidit^ bf materi- 
als ; and these deductions increase as we 
diminish the an^le C B D. Since, howe\er, 
they may he indefinitely reduced by careful 
construction, it is unnccesaarv to calculate 
them, if indeed that were pooaihie. 

1 have said that the periVn maiice of liia 
press answers may expectations ; I Hend 
'lou some speciipens, that you uiny judge for 
ji ourself. 

1 am. Sir, 

Youi obedient servant, 

Q 

Aberdeen, July 10, 1835. 

[The “ specimen’^s whicii our ingeniou.H 
currespondent has been ®o good as to send 
us of hi.s press, do it great credit. B'e ha% e 
seldom the good fortune to sec such proofs. 
There -is one-— a portrait in wood of Eras- 
mus while reading— which is particularly 
good. — E d. M. M.] 

CALCULATING ivi AC MINE -A NO- 
THER RIVAL TO MB* BABBAGE. 

Sir,— Haviug seen aome notioea in (he pub- 
lic papers of calcalatiofir machines invented at 
home aad abroad, I think it right to state tbnt 
I have myself invented one, which isesoeod- 
iugly simple, and might be piade at the tame 
expense as a common clock or time-piece. I 
can find the 10 power of (he 9 digits in about 
twenty minntes ; in fact, Addition, Subtrac- 
tion, Mnltiplioation, Division, . the Hide ol 
Three, Involution, Evolntion. and a few other 
roles, may be worked with despatch and 
facility, 'fhe parts of my machine do not re- 
quire such a critical adaptatiou, nor are they 
so liable to get out of order, as those of Mr. 
Babbage's machine ; they mav be made by aoy 
ingenious mechanic, and worked by any wray- 
fariog roan, tbongh a fool. 

I remain Sir, your hnmble servant, 

J. S. Hoj LAfvp. 

Three, Colt-Sireet, Limehaute, 


Thf Bade Light is a name given bv Mr. 
Gurney (of steam-carriage abortion crlebriCy) 
to a new light which he has discovered, arid 
so named, after his new place of residence in 
Cornwall. It is obtfjiDed by diresting a stream 
of ozy hydrogen gas on a quantity pounded 
egg-shells. The light is represented to be 140 
times greater than any of those now employed 
in tiglithoiises — so intense, indeed, that Mr. 
O. lately stated to the House of Commons 
Committee on Lighthouses, " his belief that 
ft wottld he possible to make b|s light, byr 
eertnhi management, point oot the precise si- 
tuation of a coast beacon to_ a ship three or 
foor miles at sea, ander circonistnnees of a 
ififf *0 dense that no other light— oot even that 
of the sun— conld penetrate it to any distance ' 


COOKING BY GAS. 

Sir,-^If any of your long list of readers 
are smitten wdtii the desire of didiising use- 
ful knowledge, and are in posses^^on of the 
information I seek, they will thank me for 
nfiording them an opportunity of indulging 
that laudable and fashionable propensity. A 
gas- work has been lately erected in the town, 
and we are trying to make the heat given out 
in its cornbustiou available for culinary piir- 
nosses, or, in humbler phrase, to make it 
boil pots and kettles. Wt' have tried the 
effect of an apparatus recommended in the 
fifteenth volume of your Mngaziue, pagcSlt, 
and find it answer tolerably \v ell. It consists 
of nothing more than a cylinder of thin sheet 
iron, twelve inches high, six inches wide at 
the bottom, nnd three at the top; the' hat- 
tom is open, and the top is covered with a 
pit-ce of fine wire gauze (forty-six threads in 
the inch), iKuind tightly over it by a brass ring. 
The gas nipe being carried two inches up 
the cylinder, the gas gets mixed with common 
air in it, and they ascenil together through the 
gauze, and are set fire to at the top. The 
result of many experiments iiiiide vvirh this 
machine, and with a larger one of a similar 
nature (hut five inches in diameter at the top) 
seems to be, that two quarts of water, in a 
common copiier t«;a -kettle, will be boiled, by 
the application of three feet of gas, whether 
burnt a| the rate of ten qr of twenty feet in 
the hour. Now*, as ouf price is i2s. 6il- a 
thousand feet, the erppiise is odly a half 
peony, and therefore we may be said^to 
already in possession of the valuable iiecret 
of making thq ^ot boil. But, if ahy of your 
readers, as 1 /raid belbre, can put us up to a 
better plan, we shall l>e much obliged to 
them. I am, Iko. 

M. P. 

Hitcfiin, May, 7, 183,1. 

P. S. — I may add, that our gas is of re- 
markable purity and brilliance, and ideases all 
eyes, without offonding any. nose. The works 
were built by Mr. West, of Durham, under 
the Buperintendeace of Mr. Lowe.— . Week 
Mag. 


HOWARD’S VAPOUU ENGINE. 

The Nautilus has arrived at Falmouth W'itli 
latters from Lisbon of the Ilth. The Comet, 
which had left Lisbon on the 8th, was obliged 
to put back with her machinery out of order 
The plates immediately in contact with the 
heated quicksilver had hurst, and r endered her 
manageable. The, new invention has there- 
fore, so far failed ; but it is to have another 
trial.— T*wcs. 


ENOUSH SILVER ORB. 

Ihere was sold last m eek, at the Bank of 
England, the largest mass of English silver 
ever received into that establishment. 1 s 
weight was 6741 ok., and its value upward.** 
of l,.500 J/. It was the produce af a mine in 
the eastern part of Cornwall, at which ores 
containing from 500 to lOOU oz. per ton oi 
ore not inrfirquently raised. 
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Altiiough upon the first publication of our 
Journal, > it professed to embrace subjects 
purely medical, we have yel, from time , to 
time, been led to tb^ introduction of other 
BcientiSc matter, which may in the opinion we 
fear of some of our contemporaries bedeviating 
from the original intention of Ihft work, inas-« 
much as it was not m connection with the 
simple acquisition of medical intelligence. 
This was, in fact, but experimental. We felt 
sure that general science could not be without 
^ interest to men whose peculiar education had 
afforded them decided advantages for the 
prosecution of scientific studies; while we 
hoped that the intrinsic value of our Journal 
would not be lessened in their opinion, by 
becoming the channel of instruction, as well 
as of amusement, to all. There can be 
no just reason why a work which commences 
on one specific subject, should not be extend". 
ed to others, provided it can be shewn that 
any good is likely to ensue from the exten- 
sion. In this consideration we increased its 
pages by inserting extracts from works of 
Scientific repute, and have found — what we 
looked to find — the encouraging result of an 
increasing subscription list, without the with- 
drawal of support for having so ventured to 
wander from what would have been strictly 
speaking, the more proper and immediate ob. 
jects of the India Journal of Medical Science* 


'I'o guard against further misconception 
the Medical Journal, as must now be per- 
ceived, is wholly distinct. The advantage of 
combining the Journal of Eorcign Science 
With it is, that in their present united form, 
they are got up at a less expence than they 
would he were they supplied seperately, and 
we arc enabled fiom the peculiar Regulations 
of the Post Office to send both to our sub- 
sciibersjree of additional post office charges. 

The perusal of a periodical merely pro- 
fessional, could afford but a meagre and 
very limited interest. But in allotting a space 
for other matter, we have the prospect of com- 
bining' knowledge and recreation ; and while 
we endeavour to spread out a repast adapted 
to all astes, we reckou on the indulgence and 
*good feeling of .our Brethren whom we would 
serve with our best ability, for granting us a con. 
, tinuance of their suffrages in the performance- 

Having thus explained our intentions, we 
shall now reduce our professions to practice, 
and commence our review with a notice of the 
Asiatic Journal for the past year. This work 
is published in nos. monthly, and edited by 
Mr. Jas. Prinsep, a gentleman eminently 
qualified to maintain its celebrity and sustain 
its pAtensions, side by side, with the literary 
productions of Europe, where amongst the 
learned, it has long passed current, and been 
received as standard. It touches upon ail 
subjects of Indian research, embracing his- 
tory, geology, statistics, religion, literature, 
geography, numismatics, Sme, and opens to us 
a vast ran^e of investigation on every one of 
these points. Before entering^ however, on a 
critical examination of the contents, which 
from the limited space we can afiTord, must 
necesserily continued from No. to No.,— 
we shall pause to remark upon the conduct of 
Government, in withholding its patronage, 
its fund, and support from the Society, 
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for the exclusive purpose of European 
education, to the manifest detniment, if not 
the ruin, of oriental literature. In the 
mhuih of April, it appears, from the pro- 
ceedings of the Society, that the Secretary 
(Mr. J, Prinsep) submitted to it the necessity 
of a respectful remonstrance against the 
Government decree in question ; which being 
drawn up in the ensuing month, was ac- 
cordingly forwarded on the 3il of June. In 
answer to this, Mr* Secretary Bushhy, under 
date the lOth of the same month replies, that 
Government refers the Society to the Com- 
mittee of Public Instructions for its general 
views on the subject of the address. That 
owing to financial difficulties, it declines ap- 
plication to the Court of Directors for spe- 
cific pecuniary aid in furtherance of native 
literature/* and that it resolves to disconti- 
nue the printing of oriental woiks, (literary) 
from ** a great portion of the limited educa- 
tion fund having hitherto been expended on 
similar publications/* which in its estimation 
has served for little else than ** to accumu- 
late stores of waste paper !** but at the same 
time it is willing to make over to the Asiatic, 
or any other Society those parts already print- 
ed, if there is any anxiety for their possession. 
Such is the purport of the Government letter 
respecting oriental lore, in 1836! When the 
Consul Mummius sacked the Grecian city, 
be designated in his ignorance of their value 
the most precious specimens of painting and 
sculpture, as mere Ufasts lumber. The cases 
are to our judgment nearly parratiel. As 
however it would be altogether foreign to our 
purpose to enter into discussions of this na- 
ture, we shall content ourselves with re- 
marking that, taken in its intellectual sense, 
a more unhappy measure never emanated 
from the resolutions of this Government. 
Up to the period of which we are speaking. 
Government, whatever its errors elsewhere, 
bad been invariably the munificent patron of 
every thing tending to our illumination in the 
acquirement of Indian intelligence. Is it to 
be reserved for acreforming age, and a Go- 
vernment professing to be * liberal/ to throw 
us back upon the obscurity of ignorance 1 
We readily adroit the great importance of 
edneation in the European languages, but we 
never can allow that there is nothing of value 
in oriental literature for it does indisputably 
tend to illustrate the topography of the cdun- 
try, and the manners and the customs of the 


petple. In the symbolic language of Eastern 
nations are to be found the philos>ophic 
and mythologic reveries of all the existing 
sects and secret societies. Bacon conceived that 
the union of spirit and matter was allegoriz- 
ed in the fable of Proserpine being seized by 
Plato asshe was gathering flowers, In this 
opinion Darwin concurred, because it was 
rendered curiously exact by the discovery 
that oxygen is given out of vegetables, and 
that in this state it is eagerly absorbed by in- 
flammable bodies ; he supposed that the fable 
of Jupiter and Juno, by whoso meeting the 
vernal showers were said to be produced, was 
merely to pourtray the production of water by 
the combination of its two elements. The 
inference to be drawn from these allusions is 
obvious, that valuable matter is to be found 
though it must be sought for amidst a mass of 
superstition and fable. That the Court of Di. 
rectors came to the same conclusion the 
value of oriental literature, the foilowibg ad- 
di eased to the Supreme Governmentwill prove. 

PORT ^LLIAM, 

Public Depahtmekt, Just 19, 1806. 

The following Extracts from Letters fiom 
Ibe Honoiable the Court of Directors, are 
published for general inlormation : 

Extracts from a Letter from the Honorable the 
Court of Dir^ectors, dated the 25thof May, 1798. 

Par. 105. "'You will have observed by 
our dispsichet from time to time, that we 
have invarial ly inanifesled, as the occasion 
required, our disposition lor the encourage- 
ment of Indian literature ; we understood, 
it has been of late years a frequent practice 
among oiirservants, especially in Bengal, to 
make collections of oriental manusci ipts, 
many of which have afterwards been brought 
into this country. 1 hese remaining in pri- 
vate hands, and being likely in a course of 
time to pay it to others, in which probably no 
use can be made of them, they aie in danger 
of being neglected, and at length in a great 
measure lost tu Europe, as well as to India. 
We think this issue a matter of greater regret, 
because we appreheitd, that since the decline 
of the Mogul Empire, the encouiagement 
formerly given in it to Persian literature has 
ceased, that hardly any new woiks of cele- 
brity appear, and that few copies of books 
of established ciiaractcr are now made ; so 
that there being by the accidents of time, and 
the exportation of many of the best manu- 
scripts, a progressive dimunition of the oiigi- 
nal stock : Hiodostnn may at length be much 
thinned of its literary stores, without greatly 
enriching Europe. To prevent in part this 
injury to letters, we have thought that th<r 
Institution of a I’ublic Repository in this 
country for oiiental writings, would be use- 
ful, ant^hat a thing profesmly of ibis kind, 
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ifl Rtill a bibliothical desideratum here, 
is not our meaning that the Company should 
go into any considerable expense in forming 
a collection of Eastern books, but we think 
the India House might, with piirticuiar pro- 
priety, be the centre of an ample accumula- 
tion ot that nature, and conceiving also that 
gentlemen might chuse to lodge valuable 
compositions, where they could be safely pre- 
served and become useful to the public; we 
therefore desire it be made known, that we 
are willing to allot a suitable apartment for 
the purpose of an Oriental Repository, in the 
additional buildings now erecting in Leaden- 
hall Street, and that all Eastern manuscripts 
transmitted to that Repository, will be care- 
lully preserved and registered there. 

106. “ lly such a collection, the literature 
of Persian and Mahomedan India, may be 
preserved in this countiy, after, perhaps, it 
shall, from fuither changes, and the further 
declension of taste for it, be partly lost in its 
oripioiil seats. 

107. “ Nor would we confine this collec- 
tion 10 Persian and Arabian manuscripts. 
The sansciit writings, from the long subjec- 
tion of ^le Hindoos to a foreign Government, 
from the discouragements their literature in 
consequence experienced, and fiom the ra- 
vages of time, must have suffered greatly; we 
should be glad, therefore, that copies of all 
the valuable books which remain in that 
language, or in any ancient dialects of the 
Ilindoos might, through the industry of indi- 
viduals, at length be placed in safety in this 
Island, and form a paft of the proposed col- 
lection.” 

Extract from a Letter from the Honorable 
the Court of Directors, dated the 5th of 
June, 1803. * 

Par. 26. “In our public letter of the 
25th of May, 1798, paragraphs 105,100. and 
107, we informed you, of our willingness to 
allot apartments for the purpose of our Ori- 
^enial Repositoiy ill the additional buildings 
then erecting in Leadenhall-Slreet, and that 
; all E-istern manusciipts transmitted to that 
t Repositoiy, would be carefully pieserved and 
]' registered there.” 

'' 28. “ We have now to inform you, that 

the apartments for the Oriental Library, be- 
ing completed according to our inlenlions, 
have been placed under the charge of Mr. 
Charles W ilkins, formei ly of our civil service 
in Bengal, and that a considerable number 
of manuscripts, and punted books upon 
oriental subjects, with objects of natural 
history and cuiiosity, liave already been 
placed in it, among which are many valuable 
presents fiom individuals an^ public bodies 
in tins country.” 

29. “As our original views in establish- 
ing this Library, have by no means been 
abandoned, and we still entertain hopes, that 
the invitation held out to individuals in India, 
in the above-mentioned paragraphs, would be 
successful, if properly seconded by our Su- 
preme Government, we again refer you to 
them, and desire, that the subject may be en- 
tered into with alacrity and zeal.”* 


The present Vol. of tbo Journal begins 
with a few introductory observations by the 
Editor. He informs us that this is the 4th, 
if taken separately, and 7tb year if the Gleaa- 
ings in Science are included, of the work's 
existence in its present form. He exhibits 
what he deems a “ satisfactory” aspect of the 
Society's financial concerns; and proceeds 
to comment in strong, but measured terms 
on the conduct of Government in with- 
drawing its support. He balances this by 
what he terms the “sunny side of the picture,” 
with some few appointments by which the 
Government has given employment to half 
a dozen individuals (more or less) which ho 
regards as liberal and praise- worthy. VVo 
do not altogether coincide in that opinion 
excepting the instances of M. Massion and 
the Munshee Mohun I^ol. Government has 
bad a direct prospect of advantage in the 
appointments it has created, and even in 
the case of the two firs^, as their labors lay 
without the Company's dominions, whence 
much was to be gleaned which might even- 
tually be turned to use, we are disposed to 
find some reservation to the integrity of its 
munificence. We do not mean to cavil at 
the appointments, because a Government 
cannot do wrong in legitimately using the 
talents of able men ; but when the object is 
its own ultimate advantage, we look on it, not 
as an act of disinterested generosity, but of 
fair payment for labor done, wherein both 
parties seek what they would gain, with 
a clear understanding of the motive on 
either side. We must now conclude these 
remarks from waul of further apace, only 
adding that on one other point we disagree 
with the learned Editor. It is wherein he 
observes. — 

Qriucism of scientific works published 
in India has indeed been neglected, and that 
during a period when the press has been un- 
usually prolific. '1 his department of labour, 
as far as regards the bringing to public no- 
tice new woiks has been amply fulfilled by 
the daily press ; and beyond this it would 
he hardly safe to extend the province of cri- 
liciain in this country, whcis the Editor can- 
not conce«d his own fallibility under the dis- 
guise of an anonymous review.” 

That the press has done and is tnanfuIU 
doing its duty we wiliingfy allow; but we are 
unable to perceive why in this country it is 
hardly safe to extend the province of cri- 
ticism, because our “fallibility cannot be 
concealed under an anonymous disguise" 
now in the first place we have yet to learn 
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the iMcefsitf for concealment at all. In the 
next, we cannot underatand t^ danger of 
fearlesBly expiesaing our opinions on sub* 
jdbts properly open to discussion, especially 
if we divest ourselves of rancour in the mode 
of expressing them. In the field of criti- 
cism there are very few who do not find out 
their “ fallibility/' and probably none, who 
in advancing speculative judgments, can 
hope to escape from controvehy. This, how- 
ever, should not be of force- to deter us. 
Though our attempts may prove short of in- 
fallibility, there is yet this use in urging them, 
that we thereby draw forth the opinions of 
others, and we havg been told by our great 
moralist, that it is only by “ much emenda- 
tion that the truth is elicited.*' 

The Contents of the January No . are— 

1. Analysis of a Tibetan Medicine, by M. 
Alexander Csoma de Kbrus. 

2. Journal of a Tour through Rambree. 
with a geological sketch of the country, and 
brief account of the customs, &c. of its Inha- 
bitants. By Lieut. Wm. Foley. 

3. Description of the (so called ) mountain 
Trout. By Dr. J. McClelland, Assistant 
Surgeon SOth N . I . 

4-* Discovery of the genuine Tea Plant in 
upper Assam. 

6. Abs : roeleoTol. Observations Nasi- 
labadj by Lieut. -Col. Thos. Oliver, 

6 Longitude of Nasirabad, by Lunar 
tniniK.Ddby O^rvers. of Mtoii. culmi- 
li.tiog Stars, By Lisut.-Col. T. Oliver, 

7 . P roceediD gs of the Assialic Society , 

8. ’ Miscellaneous. 

1. Explanation of the difrerenccs in the 
quantity of rain at different elevations. 

2. An unusual sea monster in the Bav. 

3. Suspension of the Brahmaputra Kiver. 

9. Meteorological Register. 

From which we propose to make our re- 
view and selections in our next publication. 

« 

ON RECENT IMPROVEMENTS AND 
DISCOVERIES IN SCIENCE. 


jfiTBORio groifxs. 

-^According to tfofratb Stfomey|ir, copper 
exists in all meteoric masses. He examined 
mciineiM from Agram, Lenarto, ElJ^en, 
Ritborgb, Gotha, Siberia, Louisana, Brawl, 
Rnenos Ayres, ai^ the Cape of Oo^ Hope, 
md ibrnid inallof them an a|q>reeiable quanti- 
if »»f copper, vmyinit ^ per cert., 

f ie4 be came to the copclosioii that the preaence 
of tjdii metal must be conafoeeea aa constant 
n of these enbsianees as are the 

ny^tSand cobalt, which are found in great, 
erpfopori^n. (Jn», der Phyath, xxvii. 689.) 


^mlius appears to have entirely overlook- 
ed this metal, in meteoric stones, for, in the 
analysis of a mass from Macedonia, he found 
Silica 30*50. Protoxide of iron 13*83, Pero- 
xide of iron 6*00, 18*B3, Alumina 2*70, Oxide 
of chrominm 0*50, Lime l'B6, Magnesia 26'30, 
Oxide of Nickel O’lO, Oxide of manganese 2. 
40, Potash 2.08, Soda 1.20, ToUl 05'53. 
{Konya L Vetenak, Acad. Hand, 1820, loO.) 

H. Stromeyer eiarained a mass found at 
Magdebourg in 1831, the specific gravity of 
which was 7.3*^ and its constituents. 
Iron 74'0.% Mol vbdenum 10*19, Copper 4*3*2, 
Cobalt 3*07, Nickel 1*23, Manganese O Ol, 
Arsenic 2 47, Phosphorus 2*27, Sulphur 92, 
Silicon 39, Carbon 48, 1'otal 10 OoO, 

Another body found near the Iron Works 
of Rothehiitt^, in the Hartz, afforded. Iron 8 1* 
14, Molybdenum 1*08, Copj>er 7 ’69, Cobalt 
Nickel 2* iO, Manganese 0 14, Arsenic 1*82, 
Phosphorus *81, Sulphur *62, Silicon 1*94, 
Carbon *69, Calcium *'i9. Total 98,62. 

(Ann. des Minea, v. 568.) 

KAINE.— Hermann,* of Moscow, examin- 
ed a substance termed inflammable snow, 
which fell on the lith April 183i, thirteen 
versts from Wolokalrnask, and covered a 
considerable space of ground, to the depth of 
1 to 2 inches. Colour, wine-yellow, transpa- 
rent : soft and elastic, like gum ; sp. gr, 1*1 ; 
smelling like raaced oil ; burns with a blue 
flame, without smoke; insoluble in cold 
water ; soluble in boilini^ water, upon which 
it swims ; soluble in boiling alcohol : dissolves 
alsoin carlmuate ofsoda, and acids separute 
from the solution a yellow viscid substance, 
soluble in cold alcohol, and which contains a 
peculiar acid. Analyzed by oxide of copper, 
itgave Carbqn Hydrogen 7*0, Oxygen 

31*5, Total 100*9 

Hennann calls it Eaine, signifying oU of 
heaven. 

MINERAL-WATERS. 

I. SALINE SPRINGS — Boussii^ult has 
observed nuuieroas spfii^s of this nature 
among the Andes, with iodine in solution, and 
has remarked that the inhabitants who em- 
ployed the water of such springs for domestic 
purposes were free from goitre, a disease ex- 
tremely prevalent in the elevated parts of 
South .America. They appear indiscriminate- 
ly in the ancient and tnodem strata The 
most remarkable are those of Giiaca, near 
Medellia, in Antioquia, where the water pro- 
ceeds from a micacious syenite, covered oc- 
casionally by quartzose sandstone, contain- 
ing layers of pyritic Ii|rmte. At the village 
of Samson, on the’; Kio Negro, there is a 
spring which contains so much glauher salt 
that it is little used. It consists of Chloride 
of sodium 43, Sulphate of soda 63, Carbonate 
of soda 1*0, Car Donate of lime 3*6, Jodioe a 
trace 1 . 

The district of V^a de Sopia contains 
many saline springs, pm principal rock i" 
syenitic porphyry, which pewsesses traces of 
iodine. Five wells hold in solution the fol- 
lowing enhsiancea 

— m — 

• Poog. Ann. xxvUl . M6, 
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Peuol. 

M iiela. 

Ciruela 

Mt^aa. 

Quinchia 

81* 

65*^ 

69* 

59* 

83' 

9* 

0* 

14* 

0* 

0* 

1* 

0* 

14* 

0* 

6* • 

0* 

31* 

0* 

37* 

9. 

9* 

0* 

13* 

0* 

0. 

0* 

1 4* 

0* 

1* 

0* 

0* 

6* 

0* 

2* 

8* 

0* 

0* 

0* 

1* 

0* 

trace 

trace 

trace 

trace 

trace 

1*00 

1*05 

1*00 

1*00 

100 


Chloride of aodinm . 
Chloride of calcium 
Chloride of map^nesium 
Sulphate of soda 
Sulphate of lime 
Carbonate of soda 
Caibonate of lime 
Carbonate of magnesia 
Iodine 


The valley of Magdalena possesses some 
iodine waters, and that of Cauca a great nuin< 
ber. 

On the plain of Mira is situated the base of 
the volcano offCotocaxo. 1'his plain is co- 
vered with sand and common salt, which i» 
most probably derived from the subjacent 
trachyte, a rock containing glassy felspar 
imbedded in a basis of pyroxen. 

WATEK OF SONGlLAGNE.-TIie tem- 
perature of this water is 7^'"' C. (4 F.) The 
spring is situated 706 metres (7703 yards) 
above the Mediterranean, and arises from a 
sandstone covered by secondary limestone, 
'i'he salts present with their water of crystalli- 
zation are, according to Bert ber, t Sulphate 
of soda 12'22, Sulphate of lime 5*85, Sul- 
phate of magnesia 4*68, Chloride of potas- 
sium 2*37, Chloride of sodium 74*88. Total 
100*00 no trace of bromine or iodine could be 
detected. 

3. SOULTZ. — Tins water has a specific 
gravity of 1*2884, and contains Chloride of 
magnesium 1.6*84, Chloride of calcium 6*19, 
Chforidp of sodium 10 94, Chloride of potas- 
sium 2'08, Bromide of sodium 0*5(f, Total 3.6'55, 

II. ACIDULOUS WATERS.-I. UW- 
herlingen on the borders of Lake Constance, 
possesses a copious acidulous spring, which 
has a temperature, 1 1® to 1*2®, and a density 
of I *01)2, containing in the pound of 16 ounces, 
the following substances, by the analysis of 
Horberger. {Journ* de Pharm, xix, 192,, 
Carbonic acid 266 6, cubio inches Azote 43*3) 
Proto-carbonate of iron 43*424, grains. Proto- 
carbonate of manganese 3*936, Sub-carbonate 
of soda 14*600, Sulphate of soda 39*0l), Chlo- 
ride of calcium 30*280, Chloride of magne- 
sium 10*920, Matter containing azote 32*600, 
Carbonate of lime 88 * 620 ," Alumina O OOO, 
Silica 32*000, Total 360*880. 

The ochry substance which it deposits con- 
sists of Hydrous protoxide of iron 76*70, 
Oxide of manganese 00*30, Extractive mat- 
ter 00*60, Carbonate of lime 13*45, Carbonate 
of magpiesia 2*96, Silica and alumina 7*00, 
Total 100*00. 

This water is employed as a tonic, 

2. CRAMAUX. — Us temperature is 4® 5' 
C. (40® r F.) 24 litres (J| galls.) analyzed by 
Lamothel afforded Carbonic acid k vol .Car- 
bonate of iron 50 gr. Sulphate of iron 12, Car- 
bonate of lime 48, Sulphate of lime 24, Muri- 
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ate of lime 48* Muriate of potash 48, Sulphate 
of magnesia?. Animal matter 3, Total 240, 

3. ACIDULOUS WATER OF C AM- 
BON. — M. Blondeau, {Journal de Pharm. 
xxi.674 ) finds this water, which is situated 
in the department of Caietal, in a clay slate 
formation to contain Bi-rarbonate of soda. 
Carbonate of magnesia. Carbonate of lime. 
Sulphate of soda. Chloride of sbdium, Carbo- 
nic acid. Traces of organic matter. 

III. HOT SPIIINGS.-In the neighbour- 
hood of the volcanoes of the Cordilleras, ac- 
cording to Bonssingault, the temperature of 
thermal springs does not diminish with the 
altitude, from which it would appear, that 
the heat is derived from internal fires. They 
contain carbonates of lime and magnesia, 
chlorides of calcium, and sodium, sulphates 
of soda, lime, magnesia, traces of silica, car- 
bonic acid, and sulphuretted hydrogen gases. 
(Ann. de Chim, 52. I8l.) 

IV. SULPHUREOUS WATERS.— 
WATERS OP ST. GENIS. -Professor 
Lavini procured from a litre (61*02 cubic 
inches) of this water, 19 5 cubic centimetres, 
(1*17 cubic inch) of carbonic acid, 5 (0*3 cubic 
inch) sulphuretted hydrogen, and 17*6(1.05 
cubic inch) of azote, and the following 
solid contents in the same volume of water : 
Silica 0 0264 grams. Peroxide of iron 0*0060, 
Alumina 0*0015, Carbonate of lime 0*0535, 
Iodide of oodium 0*013G, Sulphate of soda, 
0'Ul51, Carbonate of soda 0*2733, Chloride 
of sodium 2*1034, Total 2*4924. 

St. Genis is situated in Piedmont, about 4 
leagues to the East of Turin. The tempera- 
ture of the water is 5® 11. F.) {Me- 

morie della Reale Accademia, delle 
Scief-ze di Torino, xxxvi. 19.) Records of 
Science 1835. 

ON DYSLUITE. 

By Thomas Thomson, M. D., F, R. S., fire. 
liegieus Professor of Chemistry in the Vniver' 
sity of Glasgow. 

The mineral of which I mean to give an 
account in this paper, was sent tp me at least 
seven years ago, by Dr. Torrey of New 
York; and some years after. I received a 
fresh supply from Mr. Nuthall. ^ Dr. 'Jorrey 
informed moiin his letter, that it had been 
discovered by two American Mineralogi^its, 
(I think they were Mr Keating and Mr. 
Vanuxem j though of this I am not quite 
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»ure. aa 1 have not Dr. Torr^y's letter at 
hand,) who gave it the name of^sluite from 
ite di^cult fustbiUty with caiboRateof soda, 
and who were engaged in analyzing it. 
T^is infonnation prevented me from doing any 
thing more than' giving it a cursory examina- 
tion, which satUhed me that dysluiie was a 
new mineral of rather a curious nature, and 
highly deserving the attention of mineralo- 
gists. Being unwilling to deprive the Ameri- 
can mineralogists of the credit which might 
accrue to them fiom the analysis, I cautious- 
ly abstained from alluding to it, in a paper on 
the analysis of American Minerals, published 
in the Annals of the Lyceum of Natural 
History of New York in the year 1828. But 
SIX years having elapsed since that period, 
and no analysis nor notice of dysluite having 
appeared in the interval, 1 take it for cranted, 
that the Ameiicati gentlemen have relinqui'^h- 
ed their intention of prosecuting the analysis, 
and that, therefore, I ought no longer to 
witlihold the knowledge of this carious miner- 
al from mineralogists. 

Dysluite occurs at Stirling, New Jersey, 
interspersed through a dark coloured lime- 
stone, and immediately mixed with crystals of 
octahcdial iron ore and several other minerals, 
which it IS unnecessary to describe here. 1 
obtained it by dissolving the limestone in 
muriatic acid, and picking out the crystals of 
dysluite from the other crystals and grains 
with which it was mixed. 

Colour yellowish brown, sometimes lighter, 
someTTtnes darker. In grains varying from the 
sue of a mustard seed , to that of a pea ; most 
of them crystallized in regular octahedrons. 
Texture foliated. Lustre of the faces of 
cleavage splendent, resinous, the furen of the 
crystals are frequently rough and have little 
lustre; easily frangible; hardness 4.5 ; spe- 
cific gravity 4*551- 

Before the blowpipe assumes a red colour 
but does not fuse, on cooling it resumes its 
natural colour and appearance. Wiien heat- 
ed oo charcoal it becomes darker but dot.'s not 
melt. With carbonate of soda it does not 
fuse; but the soda while in fusion appears 
red, on cooling it resumes its white colour. 
With biphospiiate of soda it does not fuse. 
The flux while in fusion assumes a fine red 
colour ; when it becomes solid, the colour 
changes to yellow ; and when quite cold, it 
resumes its usual colours and tiansparjincy, 
the assay remaining unaltered in the centre. 
Wifh borax it dissolves very slowly. The 
bead is transparent and has a very deep gar- 
net red colour. 

I. To determine the component parts of 
this mineral, 100 grains of it were reduced to a 
verv fine powder, ^d heated for an hour iq 
a piatinum crucible with thrice tiu^^ weight of 
anhydrous carbouate of soda. 'Jhe mixture 
bad been fused, and when cold had a fine 
green colour, indicating the presence of man- 
s^uese in the mtoerai. On digesting the 
fused mass in muriaile acid, 07 grains of the 
mineral remained undecompos^. 

Tbia residue was again fused with thrice its 
speigbt of t*arbenate of ffiida, and kept for an 
boar in astronir red beat ; the fused mass 
wai milkr to tbejormer . Being digested in 


mQriatic acid, 33 grains of the mineral still 
remained undecompoaed, 

'J'liesc 33 grains being terated with thrice 
their weight of carbonate of soda aa before, 
the whole dissolved in muriatic acid, except a 
few Hocks ; which being heated a fourth time 
with cirbonate of soda, and the mixture di- 
gested in muriatic acid, a complete solution 
was obtained. 

2. The solution in muriatic aci<l had a 
strong yellowish red colour, shewing tliat 
the mineral contained much peroxide of iron . 
They were all mixed together and evaporated 
to dryness in a i>orceIatn dish. 

3. The dry mass, which had a yellow 
colour, was digested for an hour in water, 
acidulated with muriatic aciti, and then pas- 
sed through a filler. There remained on the 
filter a white powder, «vhich, being washed, 
dried and ignited, weighed 2 grains; dried ’by 
the blow-pipe, it melted with effervescence 
into a transparent colourless glass wiili car- 
bonate of soda, and was not soluble in acids. 
It was, therefore, st/ica, 

4. The liquid whith iiad passed through the 
filter, together with llie washings, was eva- 
poiated down to a manageable quantity. It 
was then neutialized and pr^cipitgtod by 
caustic ammonia, added in excess. The 
whole was thrown on a filter, and tiio yel- 
lowish red residue on the filter well washed. 
The colourless liquid which passed through 
the filter was concentrated on the sand-bath, 
partly to drive off the excess of ammonia, and 
partly to reduce U to a manageable quantity ; 
during the concentration while flocks fell. 
The quantity of this precipitaie was much in- 
creased on adding carbouate of soda to tho 
liquid. 

'I'his precipitate was collected on a filter, 
washed and dried. It possessed tiie following 
properties : 

(I.) When healed to redness, it became 
yellow, but resumed its white colour on 
cooling. 

(2.) Soluble in sulphuric, nitric and muri- 
atic acids. The solutions colouiless; and 
when neutral, possessed the peculiar taste 
which ciiaiactenzes the salts of zinc. 

(3.) I'he nitric acid solution precipitated in 
white flocks bv caustic ammonia, re*dissolved 
by an excess of the precipitant. 

(4.) Precipitated in wliiie Aocksby cau«lic 
potash, and re-dissoivcd by an excess of the 
precipitant. 

(5.) Precipitated in while flocks by the 
alkaline carbonates, and not re-dissolved by 
an excess of the precipitant. 

(6.) I'he sulphuric acid solution being 
cautiously evaporated, yielded transparent 
white crystals io four-sided prisms, almost 
recfanglar, anti easily recogoiaeable as sul- 
phate of zinc. 

it is obvious that the powder thus obtained 
was oxide of zinc, 

I'o the liquid from which this precipitate 
had been obtained, oxalate of ammonia was 
added, and the liquid concentrated. In this 
way an additional precipitate was slowly ob- 
tained, which was oxalate of zinc. 

All these tt^recipHaies being collected and 
exposed to i%trong red heat, left 16.6 grains 
of oxide of zinc. 
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5. The red precipitate collected on Alie 
£Iter, (in paragraph 4) was well washed^ and 
while still moist, dissolved in muriatic acid. 
This solution was mixed with a great excess 
of caustic potashi and boiled fur two hours 
in a porcelain vessel ; the whole was then 
passed through a Biter. 'J'he liquid which 
passed through was colourless; the matter 
remaining on the Biter was daik red. 

6. The potash solution which thus passed 
through the Biter, together with the washings 
of the filler, was evaporated to dryness in ra- 
ther a stiong heat, and the dry residue being 
mix.ed with water, was digested (in the cold) 
in niiiiiatic acid. Awhile powder remained 
undissoived, which, being separated and ig- 
nited, weighed 13.04 grains. It possessed the 
following characters. 

(1.) When heated before the blow-pipe 
wkh nitrate of cobalt, it assumed a beautdul 
blue colour. 

(2.) It liissolved by heat in sulphuric acid, 
and the solution being mixed with a solution 
of sulphate of ammonia, yielded crystals of 
alum. The pnwdei theei was alumina. 

7. The muriatic acid solution being super- 
saturated with carbonate if ammonia, white 
precipintle fell, which being separated and ig- 
nited, posse<;3ed the characters of alumina, and 
weighed 17 45 grains. 

Thuc, the whole alunina extracted from the 
miiieial was 30.49 grain.s. 

8. The dark red precipitate which was col- 
lected on the filter (in paiagraph 5) being 
dried and ignited, weighed 50*53 grains. 

9. It was digested muiiatic acid. The 
whole di.'isolved except a white powder 
weighing 0 996 grains. It was silica slightly 
impiugnated with iron, 

10. The mui latic acid solution was mixed 
with caibonateol ammonia till it was render- 
ed asncutial as pos<iibie; indeed a few flocks 
had precipitated. Jt was then heated in a 
flask. Crirbonic acid gas escaped in abun- 
dance, and the whole peroxide of iron was 
precipitated. 'J'he whole was thrown on a 
Alter, the oxide of iron was collected on the 
Biter and washed » the colourless solution 
which passed through being mixed with car- 
bonate of ammonia, a while piecipitatee fell, 
which became blown by strong ignition, and 

ossessed tlie character of oxide ol manganese. 

t was equivalent to 7*76 grains of protoxide 
of manganese. 

11. 1 he peroxide of iron remaining on the 
filter being dried and ignited, weighed 
41 ‘774 grains. 

Fiom I he preceding analysis the constituents 
of dysluite appear to be 



it toms. 


Alumina 

30-490 

13 .55 

8* 

Oxide of zinc 

16*800 

3 2 

1*89 

Peroxide of iron 

41*774 

8*38 

4 -6 

Protoxide of manganese. 

7 760 

1-69 

1- 

Silica 

2*996 

P498 

0 88 

Water j 

0*400 
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If we adroit the silica to be only an acci* 
dental roixtuie, it is evident that dysluite con- 
sist of 


6 atoms alumina 
2 „ oxide of zinc 
5 „ peroxide of iron 
1 ,, protoxide of manganese. 

The alumina obviously acts the psrtof jan 
acid, as it does in spinell, automolite, sap^ 
piiirine, ancl*HMdite. But in all of these/ 
several atoms of alumina unite with one of the 
basis, whicb are manganese and peroxide of 
iron. But dysluite is composed of simple alu- 
minates, the formulaexhibiiing its constitution, 
being 

5/ Al.-X 2 Z Al. %mn AI. 

It is worthy of remark, that the crystalline 
from of dysltiite is tlie regular octahedron, 
the same, from which spinell and all the other 
crystallized minerals, in which alumina acts 
the part of an acid, assume. 

Note. — 'File four minerals mentioned, in 
which alumina acta the^pai t of an acid in 
union w'lih a base, have ibeir compositioji 
represented by the following formulae, as de- 
duced tiom analyses made in the laboratory 
at Glasjjaw. 

1 Spinelle, Sp. Gr. 3*523 M Al.‘ 

2 Sapphirine ,, 3 428 2 JM Al.*+. MS 

3 Candite 3*617 8 Al Al. a + 6/41.*^ 

4 Aiitomaiie ,, 4 261 Z Al.* 

To which may 

be added Chry- 

soveryl „ 3*711 6G1. A1.*+/A!.'T^ 

Records of Science 1835. 


PHILOSOPHICAL TRANSACnC/NS. 

FOR 1834, PART n. 

(Continued from p, 20.) 

II. INTENSITY NECESSARY FOR 
ELECTRULYZAnON.-Ta this part of 
the paper the author demon.strates that by 
producing a current by the action of sulphuric 
acid upon amalgamated zinc in one vessel, 
passing it through acid in a second vessel by 
platinum electrodes, a current may pass for a 
long period, but may be of so low an intensi- 
ty, as to fall below that degree at which the 
elements of water una.s.<iisted by any auxiliary 
force capable of forming a combination with 
the m'dUer of electrodes, separated from each 
other. He found that a solution of sulphate 
of sod^ can conduct a current of electricity in- 
capable of decomposing the neutial salt pie- 
sent ; that this salt, in a state of so- 
lution, requires a particular intensity for the 
separation of its elements, and that the requi- 
site intensity is supeiior to that necessary for 
the decomposition of iodide of potassium^ 
likewise in solution. Fused chloride of lead 
can also conduct a curren^having an intensi- 
ty below^hat required to e^ect decomposition. 
Fused chloride of silver is decomposed by a 
similar current. A drop of water and fused 
nitre conducted a current vtithout decompo- 
sition, It appears, farther, that the necessa- 
ly electrolytic intensity for water, is the 
same whether it be pure, or rendered a better 
conductor bp the addition of acids, for the 

S ower of acids, alkalies, salts, and other 
odies in solution to increase conduciing 
power, appears to hold good only where the 
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through which th« current paises 
uuoeri^oes decomposi^on. 

Ctirrenta of electricity produced by less 
tbuD eight or ten leriee of voltaic elements 
cap be reduced to that intensity at which 
water cap eondnct them without suffering de- 
com position » by causing them to pass through 
three or four vessels, in which water shall be 
successiyely interposed between platinum sur- 
faces. 

This subject is worthy of prosecution, 
in order to enable us to arrange electroljrtes 
intheorderof their electrolyticintensities. In 
terminating this portion of his pa(>er, the au- 
thor observes^ in relation to intensity general- 
ly, that when a voltaic current is produced, 
having a certain intensity d^endant upon the 
strength of the chemical amnilies by which 
that current is excited, it can decompose a 
particular electrolyte without relation to the 
quantity of electricity passed, the descorapo- 
sitioQ of the electrolyte being produced, if tlie 
intensity is too high. If thi^ be continued, 
then^we may arrange matters so that the 
same quantity of electricity may pass in the 
same time into the same decomposing body, 
m the same state, and yet differ in intensity, 
decomposing in one case, aud in the other 
not. 

III. VOLTAIC BATTERY.-From the 
principles laid down, it is evident that the 
quantity of electricity in the current cannot be 
increased by multiplying the quantity of 
metal oxidixed ; a single pair of plates, 
throwing as much electricity into the form of 
a current, by the oxidation of 32*5 grs. of 
zinc as would be produced by increasing the 
quantity of oxidized metal a thousand times. 
For the action in each cell is not to increase 
the quantity set in motion m anyone cell, but 
to assist in urging that quantity forward, and 
in this manner, the intensUy, is increased with- 
out affecting the ^u/inliry, beyond what is pro- 
portionate to the zinc oxidized in any single 
cel) of the series. Ten pairs of amalgama- 
ted zinc and platinum plates, when acted upon 
by sulphuric acid, produced such a quantity 
of gas as to prove that just as much electrici- 
ty, and no more, had passed through the series 
of ten pairs of plates, as had l>een transinjjUed 
through or would have been put in motiota by 
any single pair, notwithstanding the consump- 
tion of ten times the quantity of zinc. All these* 
facts tend to shew that the act of decoiviposi- 
tion opposes a certain obstruction to the pas- 
sage of the electric current, and that this op- 
posing force is overcome in proportion to tlie 
intensity of the decomposing current. When 
ordinary x|nc is used io a voltaic pile, the 
waste of pl^er is very great, for 3^ ounces of 
zinc, properly oxidized, can circulate a cur- 
renteapahteofdectimposingnearly an ounce of 
water, and of evolving 2400 cubic inches of 
hydrogen. This waste, however, is greater 
with common zinc than with the pure metal, 
for, when common line is aetra upon by 
dilute sulphuric acid, portions of copper, lead, 
cadmium, are aetfree oo its surface, attd form 
amall but active voltaic circles, udiicb act ap- 
parently on the zinc surface, but. in reality, 
tappu lIuMe eccf dental metals. This effect is 
removed by.^ employing amalgamated nine 
plat^> wbicb afford the fall equivalent of 


elf^tricity for the oxydation of a certain 
quantity of zinc, but are active only when 
the electrodes are connected. This im- 
provement in the voltaic battery is of great 
importance, for effects of decomposition can 
now be obtained with ten pairs of plates, 
which formerly required 500 or 1000 pairs of 
plates. Dr. Faraday conceives that in 
further improving the battery, plates of plati- 
num or silver may very likely be used instead 
of copper, in order to avoid the occasional so- 
lution of the copper, aud its precipitation on 
the zinc. 

IV. RESISTANCE OF ELECTRO- 
LYTES TO ELECTROLYTIC ACTION. 
— By interposing a platinum plate, and adding 
sulphuric acid to a pair of zinc and platinum 
iates. the current was completely stopped, 
y requiring it todecompose water, and evolve 
both its elements before it should pass. Uie 
same effect almost was produced when two 
pairs of plates were used, and one interposed 
plate. But, in the case of tlnee pairs of 
plates, a current was induced which passed an 
interposed platinurn«plate, but was slopped by 
two. The current originated by four pairs of 
plates was also obstructed bf two interposed 
platinum plates. Five puii^ of olnc ^snd pla- 
tinum, with two iiiterpo|M||Mutinum plates, 
yielded a feeble curreinSitnE voltaic plates, 
and four intervenini^ plpniim plates, induced 
a feeble current. Tm E ffects of retardation 
were allerixl when jmriety was made in the 
nature of the liquil employed between the 
plates, nitric acijPvppeariDg to increase tttg in- 
tensity of the ^rrent, irmriatic acifb tnumit- 
ting a currenirmore easily than whre siilphitric 
acid. Increasing the strengtliAT the sulphuric 
acid caused no change in ^ effect. 

On varying the nature of the interposed 
plate, it was found that with onsPvoltaic pair 
and one interposed zinc plate, hs powe rful a 
current was Induced as if the interposed zinc 
plates was absent. With two amalgamated 
ainc plates there was still a powerful current, 
but some obstruction orcured On using 
three intermediate lino plates, there was stili 
further retardation, though a good current of 
electricjly passed. Plates of copper seemed 
at first to occasion no obstruction, hut after a 
few minutes the current almost entirely 
neased. 

All these retarding effects exhibit most dis- 
tinctly the chemical relations and source of 
the current, and add to the evidence of the 
identity of the two. 

V REMARKS ON THE VOLTAIC 
BAl'TERY.— The action of the battery is 
weakened by the formation during its activity 
of substances which may even tend to produce 
a countercurrent. In an exnerimgot made by 
Faraday, the retardation ot the current was 
obviously referable to the state of tho film of 
fluid in contact with the zinc plate, the acid 
of the film being instantly neutralized by the 
oxide formed. 

A ieeond cause of diminution io the force 
of the voltaic battery, is, that extraordinary 
state of the surfaces of the meUls described by 
Ritter, whicl^ causee tbera to oppose the pas- 
sing current, ^ , j 

The authoAdirectf, IpU That weak and 
exhausted charges shoiaia never be used at the 
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same time will) strong and fresh ones, in Che 
different cells of a trough, or the different 
troughs of a battery, because, the plates in the 
weaker cells retard the progress of the elec- 
iMcity originating in the stronger cells. 

2d, J'he associating of strong and weak pairs 
of plates should be avoided, as one pait is apt 
to act an interposing plate. 

3d. Reversing tin plates, either by accident 
or otherwise, has an injurious effect, by oppo- 
sing liie current in a manner siinilat to inter> 
posc<l plates of platinum . For, in a sericB of 
four pails of zinc and platinum plates, in 
dilute sulphuric acid, if one pan be levcised 
it almost neutralizes the power of the whole. 
Other causes affect the passage oftheelec- 
tiical GUI lent, and there IS one especially of 
common occiiirence, viz : when the coppei is 
precipitated upon the zinc in the cells. 

observations on l onrEDo. 

13^ Dll. Davy. 

Di. Davy's papei on the Torpedo oculata 
ami diversicohr, termed fhdiscrimin.itely by 
the Maltose, Haddayta, contains some ex- 
pel iments on the electricity of these species of 
aniinaisfwiiicli establish the anticipation of 
J'araday, that by the application of Harris's 
electrometer to the torpedo, the evolution of 
heal would be observed. Tty||w experiments 
detailed in a former volume Prthe I'ransac- 
tions, it was demonstrated that the electricity 
ol the loipcdu is capable of actfng like voltaic 
electricity in effecting chemical decompoM 
tions. He enumerateaat present all the tests 
or indications of the electricity of the torpedo 
now known, which are, 1st, the philo.sophi- 
cal effect, as the sensation it imparts is some- 
times calls . 2 I, the chemical precipitation of 
iodine, the decomposition of watci,&c< : 3d, its 
efl'fct on the iheiniomcter, galvanometer, and 
on «.tefl in the .spiral. 'I’hcse tests arc in point of 
dflicacy, in the orJei in which they aic enu- 
merated. Di. Davy has been unsuccessful in 
his attempts to elicit a spaik fiom the toi pedo, 
dlihough it has been* said that a spaik has 
been obtained fioin the Gymiiotua flectriciib . 

With rcgaid to the seal of the electrica! 
power, il appeals that when the brain hag 
been divided longitudinally, the fi.sh has con. 
tinued to give .‘shocks. When the brain was 
complelcly removed the fish instantly lost this 
power. Humboldt slated that a shock may 
be piucurcd hy touching only one suiface of 
the fi>h. bill Davy finds that il is neccssaiy 
to lonch the opposite surfar e of tlic electrical 
organs, ni a conductor or conductors cotineC' 
ted with them, helorc a shock can be 
received. On some occasions a shock was 
received when only one surface was appar- 
ently touched, but in that case the discliargei* 
probably took place through the water, and 
when one suiface is touched, the animal 
instinctively makes an effort to bring the 
other sui face in contact with the offending 
body. 

There appears, however, to be no connexion 
between the muscular and electrical power. 
Two views may be taken of the pbenomenoa. 
It may be considered either, 1st, a form or 
vAiicly of common electricity; or 2d, a 
distinct kind ; or 3d, not a single power, but 


a combination of many Mwera^ first 

opinion is supported by Dr. Tlie 

only objection to it is the the 

torpedioal electricity by the smaHiett qitlltttfty 
of air, and its want of the power ana attrac- 
tion of the air, which affords some foundation 
for the second idea. 

The origin of the eleetricity of the fish 
may also be urged as an argument for its 
specific nature, but without much plausibi- 
lity, because, we are igi^ofant of its cause 
and nature. Thje third opinion may serve as 
a guide for moic minute investigation. The 
authoi suggests that other varieties of electri- 
city may owe their effects to the union of 
seveial powers, or ethereal fluids, and their 
peculiarities to the ptcdominance, in vaiious 
degrees, of these fluids. Dr. Davy found the 
skin covering the electrical organs, deeper 
colouied and thicker than below, more vas- 
cular, with stronger muscles, and mote 
mucus, the under surface having a greater 
supply of cutaneous nerves, and a blood-ves- 
sel enlarged into a little bulb, situated one 
on each side of the porta, below the plexus 
of nerves supplying the pectoral fin, the 
use of which may be to propel the blood into 
the pcctoial hu and electiical organ. 


EXPERIMENTS ON THE VELOCIl V 
OF ELECTRICITY. 

By Mn. Wiieatstonl. 

The only remaining paper connected vviih 
electricity, in this portion of the fiansaction^, 
consists of an account of cxpeiimcnts by Mr. 
Wheatstone, on the velocity and duration of 
electric light. In 1747 Dr. Watson found 
discharge** through a circuit, of four miles in 
extent, two miles ihiongh wire and two 
through the ground, to be apparently simul- 
taneous, Mr. Wheatstone repeated a similar 
experiment, substituting for the imperfect 
judgment of the eye, a revolving minor. This 
iiisliument revolved 800 times in a second, 
and during thi.s lime the image of a stationary 
point would describe 1600circles;tli€elon- 
g.i lion of a .spaik through half a degree, a 
(juaiility obviously visible, and equal to one 
inch seen at the distance of 10 feet, would 
therefore indicate that it exists the 1,152, OOOtli 
partof^ second. The deviation of half a 
degree oetween the two extreme sparks, the. 
wire I^ing halfa mile in length, would indicate 
d velocity ol 57t),000 miles in a second. 'J'his 
estimation is on the supposition that the olcc- 
tiicity passes from one end of the wire to the 
other: if, however, ih.ii two fluids in one 
theory, or the distui bailees of eqnilihriiiin in 
the other, travel simullanoously from the two 
ends of the ^ire, the velocilf incdsuied will 
be half that in the former case, or *88,000 
miles in a second. The greatest elongation 
of the sparks was 24°, indicating a duration 
of about the 24,000th part of a second. The 
general conclusions which the author draws 
from his experiments are, 1st. The velocity of 
electricity thrdlifih a copper wire exceeds that 
of light through the planetary space. 2d. 
The disturbance of electric equilibrium, in a 
wile communicating at its extremities with 
two coatings of a charged jar, travels with 
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equa) iMfloeity from the two ends of the wire, 
aitdoeoiire latest in the middle of the circuit 
3d, The light 0l electricity in a state of High 
lensido , has ajiatis duration than the millionth 
part of a aaoiti^. 4ih, *rhe eye t* capable of 
perceitrinlf disiiocily which arc pre- 

sented to it attring the same small inleival 
of tii»e- 


PHYSICS, &.C. 

Ml. H am itton*s paper on a general inc- 
fiiod in Dynamics is a moat elaborate 
one. He shews that in the method for- 
merly employed to det^Clopc ’the laws of 
motion, the determination of the motion of a 
free point in space, depends on the intesra- 
tion of three equations, in the ordinary diil'ei- 
entials of the second order, and the determi- 
nation of the motions of a System of free 
points attracting or repelling one another, 
depends on the integration of a system of 
such equation'^, in number thiecfold the 
numbei of the attracting or repelling points, 
unless we previously diminish by nutty this 
latter number, by considering only relative 
inotiunc. Mr. JLtnidton'sinethoil is to reduce 
flic problem to the search and diflerentiation 
of a snigle function ^ which satisfies two 
fiaitia) differential eauations of the first older, 
and of tlie second degree, and every other 
dynamical problem lespcciing the motions of 
any system, however numerous, is reduced, in 
like manner, to the study of one central 
(udttion. 

TIIKOUV OF CLAIUADT. 

i\lr. Ivory demotHliates that the beautiful 
tlieoiy of Clairaut, which asj-iime<! for ilte 
foundation 1)1 its feiiperstrurture, a nisi-s of 
fluid in cquilibiium, and that the pressure of 
every newstrauim upon the surf.ice of which 
it IS laid, is caused solely by the forces in 
action at that surface, is very sati'^faclcry 
when no cause of motion emanates from the 
fluid it-elC and all ihcfoicesin a^-lion depend 
merely on the place of a pailicle, but is de- 
fective when applied to fluids consisting of 
particles that act upon one another h> attrac- 
tion or repulsion ; <ylairaut bavin,; omitted to 
attend to the attraction ol the stiatum, which 
is not infinitely liUtc in its effect noon the 
motion of a particle, and is expressea by the 
difl'erence of two deflniic integrals. The 
correction of Clairaut’s theory is very impoi- 
lanl ; because, to him lielongs an essential 
part of the theory of the earth, and he was the 
first that entertained conccl notions icspect- 
ing the effect to alter the form of the icrra- 
ijueous globe, m iduced by heterogeneity in 
lU structure. Mn the theory of tlie French 
philosopher, the equaiion.9 of the upper sur- 
face of the fluid, and of all the level surfaced 
underneath it, are derived from the single 
expression of the hydrostatic pressure, and are 
dependant on the differential equation of the 
surface. 

They require, therefore, tTiat this latter 
equation iKidefcrrninate and cxnUeuly given ; 
and accordingly, they are sufficient to .solve 
the pTnbfcm, where the forces arc known al- 
gebraical expre'^'ions of the co-ordinates of 


th«r points of action, but they are not sufflci* 
'ent when the forces are not explicitly given, 
but depend as they do in the case of a homo- 
geneous planet on the assumed figure of the 
fluirf. In the latter case, the solution of the 
roblem requires farther, that the equations 
e brought to a determinate for.n, by elimi- 
nating all that varieswith the unknown figuie 
of the fluid. 

The author establishes a theory on the 
subject, applies it to the principal problems 
of the equilibrium of a homogeneous fluid at 
liberty, and demonstrates that the figure of 
equilibrium of a homogeneous planet can be 
no other than an oblate elliptical spheroid ol 
revolution. 


ON THE EFFICIENCY OF PADDLE 
WHEELS. 

4 

Mr. Barlow draws the following inl'ciencc^ 
from the results of various expeiimcnu made 
to determine the efficiency ot paddle-wheels 
of steam-boats, so constructed as to make 
the floats enter and leave the water nearly m 
a vertical position, as compared with common 
wheels, and with relation to the conspmptiou 
of fuel ; t. When the wheel is but sliglitly 
immersed, little advantage is gained by tin* 
vertically acting |>addle ; 2. When deeply 
tmmeried, the trnrtical paddle lias coasideia- 
ble advantage over the common wheel 

3. When the position of the common wheel 
is vertical, it affords less resistance to the, 
engine, and is less effective than la any part 
of its revolution, whi^di is exactly rcveiscd 
ill the case of the new wheel. 

4. In any wheel, the larger the I>addl( •^ 
the less is the loss of powei ; because, iIm 
velocity of'^ the v\liecl is not rcquiied to 
exceed that of the vc.ssel in so high a degree . 
in order to acquire the resistance ncccsbary to 
propel the vessel. 

5. With the same boat and the samewdiotj 
no advantage is gaiurd by lediu iug the paJ 
die so as to bring out, as It is called, the ful i 

{ >ower of the engine, the effect prodiict.il 
>eing merely to increase the .•»pecd of ilt^ 
wheel, and consume steam to no puipose, 

6. With the same boat anti the -nme wlitri 
the speed will be increased by tlimiin-'hirif, 
the diameter, or by ret fing Ific paddles, the in- 
crease of speed being in the ratio of the squ<i'( 
roots of the radii, oi the cube roots of thepovv 
era employed. Tlin, is important iii long voy- 
ages, wbeie the immersion of paddles is gieat 
in consequence of the quantity of the conh 
with which steam vessels are requiied to li> 
laden. An increase of speed will l>e given, 
ainouiiiing to nearly one mile per hour, hv 
leducing the diameter of the wheel so to 
allow the engine to perform iu full duty. 

7. An advantage would be gained Iry a 
wheel of large diameter, as far as the imnn i- 
sion of the paddle fuodiiced by loading the 
vessel is concerned, as it would not ho "Ch- 
sibly affect the angle of inclination at wlix li 
u entered the water. Hot, to have large 
wheels, it is necessary either to have tl)c 
engines n%de with long strokes, nr to hove 
the paddle-wheel on a different shaft, m ordoi 
to diminish the speed. 



SOURCES OF MOTION AND SENSATION. ^ 


ANATOMY AND P[IYS[OLOG\^ 

SirCliarles Bell, in his pa]>eron the hrain 
be(;itis by enumeralinf; some of the irnpedi- 
iiieiits which have retarded tlie discovery of 
the structure and functions of that organ. 1. 
The nature of the inquiry, since opposite re- 
sults must be expected in making investiga- 
tion upon a subject so delicate. In practice, 
wo find effects produced by causes wliicdi 
seem quite inadequate. The presence of a 
small specula of bone will sometimes lie 
attended by no consequence, and at other 
times will give rise to violent convulsions. 2. 
'I'he disluibance of its circul.iliun, lor no 
organ depends more intimately upon the 
condition of the circulation within it than 
the biain. 3. I'he must frequent source of 
cyoristlie obscurity which hangs over the 
subject, for not one of the grand divisions of 
the brain has yet been distinguished by its 
hiriction. Hence have arisen imagin.niy 
theories which always lend to bury a science 
in obscurity. The present inqinnos of the 
author are directed to the prosecution of the 
fact discovered by himself, that the nerves of 
motion #nd sensation originate from different 
sources. He follows up these tracts ; marks 
the portion of the brain to which they uhi- 
mutely tend ; ascertains the effect of diseases 
on these parts, and compares the system with 
the anatomical details. The consequences 
which he has drawn from this investigation 
are: Isf, tiiat sensibility and motion belong 
to the cerebrum : ^d, that two columns 
descend from each hemisphere, one of which 
the anterior, gives origin to the anterior 
spiral root^of the spinal nerves, and is dedica- 
ted to volunlaiy motion ; the ot|j|ier sends out 
the posterior roots of the spinal nerves, arnl 
tlie sensitive root of the fifth nerve, and is tl»e 
column for sensation : 3d, that the columns 
of mol ion which come from different sides of 
,jhe ceicbrum, join and decussate in the me- 
dulla oblongata, and tiiat the columns of 
sensation also join and decussate in the me- 
dulla oblongata : 4tl), that these antei ior and 
po.slerior columns bear, in every circumstance, 
a very close resemblance to one another, 
agreeing in their sensorial expansions, being 
widely extended in their hemispheres, and in 
every respect, except in the nervous fila- 
ments to which they give origin. 

I'he anatomical descriptions are illustra- 
led by drawings, which will be found parti- 
cularly serviceable in unravelling, as far as 
anatomy can at present carry us, some of the 
intricacies of the cerebral organ. The pons 
varolii, yve observe, in an especial manner, 
has received much attention from the distin- 
guished author. 

ON THE GENERATION OF THE 
MARSUPIAL ANIMALS. 

By H. Owen, Esq. 

The generation of Marsupial animals, which 
constitute a distinct tribe of mammalia, of 
which the kangaroo and opossum are the 
principal members, has hitherto been invol- 
ved m much obscurity. But Mr. Owen, who 
has been fortunate enough to have it in his 


power to examine the gravid lof a kan. 

garoo, has observed some im'paitant facts^ 
The genera of this tribe aic chaiuctorffled by 
possessing a double uterus, and the true vagi- 
na is sepal ated ^either wholly, or for a consi- 
derable extent, into lateral canab, while the 
digestive and generative tubes both terminate 
within a common cloacal outlet* In these 
respects, therefore, they appveach the ovi- 
parous verterhrata. Tl^ Cdetue examined by 
the author was contained In the left uterus. 
No placental structure could be observed. 
The chorion was very thin. A transparent 
amnios envekiped this foetus. The umbilical 
choid was two inches in length ; tiie uterus 
tuo iiictie-% Ml length, and above an inch in 
dinrneler. No perceptible trace of an allan- 
tois or urinary bladder could be delected ; 
but III another foetus two weeks old, a ura- 
chus Avas detected. I’he author concludes 
from the observations of ollieis, coupled with 
his own, that llie ovulum quits the ovisac as 
in ordinary mammalia. In the kangaioo 
uterine gestation continues 39 days ; in the 
opos<%iiin 2t) days. The former has been de- 
termined with certainty in the Zoological 
Gardens, and therefore, ovei turns the state- 
ment of Hilaire, who made the period 4 
months. 

With regard to the relation between the 
size of the umhilical vesicle, tlie least vascu- 
lar placenta and a corresponding simplicity 
of brain, it appears that in the kangaroo, al- 
though shoitly after birth the brain reseinWes 
in structure that of the lowest oertebiata, yet 
it afterwards assumes a more complex lorni 
than that of the opossums or dasyures. I’he 
individuals of the marsupial tribe seem low 
in intellijjence, never manifesting any sign of 
lecognition of their keepers or feeders, and 
being unable to utter vocalized sounds. VV^lien 
they areirritated they emit a wheezing or suar 
ling guttural sound, the necessaiy apparatus 
foi producing vocalized sounds being absent. 
Ill this respect they resemble the repiiha. 

Ill tlie author’s communication on the 
ornilhorhyuens paradoxus, this idea ofsimila- 
rity and that lactation might co-exist with a 
mode o( generation essentially simitar to that 
of the viper and .valamander is fully confirm- 
ed. The regular gradation is traced which 
exists ill diffeicnt orders of mammalia, in 
wliichflrue viviparous or placental generation 
takes place, towards the ovo-yiviparous or 
oviparous modes, in which the extetior co- 
vering of the ovum never becomes vascular. 
The ornUhorhyncHs is shewn to constitute a 
connecting liiiit in the chain. Both of these 
papers are accompanied by plates. 

ON THE STRUCT UK Iw AND FUNC- 

TlONSiOFTDBULUR AND CELLU- 
LAR POLYPI AND OF ASCIDI^. 

Bv J. Lister, Esquire. 

Mr. Lister has observed the existence of 
currents within some eoophytes.* In the 


* The use of this term has been much rebro- 
bated by Lam ark, but notwlthstandiiiK his cen- 
sure it still continues to be emnloyea by many 
distioguished naturalists ; and it is suffloiontly 
expressiye of a class of bein^ whose nature hi 
still inrolvod in great obscurity.— £ dit. 



ON THE VALUE OF GYPSUM IN AGUICULIUHE. 
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TukulAtia iiidivi'is, a curr<*nt of particles 
wasaeen wuhtniu tube, whiel), in iis com- 
bined and steady How, resembUd the circuia- 
tipn in fdaoto of the genus chum, '('he 
general coureelof the stream was parallel to 
the slightly spiral lines of irregular spots on 
the tube. Between the stomach and the 
mouth a remaikable action was observed. 
'I'he mouth becnine swollen by a (low into it 
from the stomach, which continued for about 
a minute. The contenU o*' the mouth were 
then squeezed bacic into the stomnrli, and 
duiing this reflux the connecting oriBce was 
seen Uisiinctly open, and it conunued so till 
the stomach became nearly empty. 'I'he 
oriflee then closed gradually, preparatory 
to the eflbrt of forcing the fluid hack to the 
stomach. I’wo currents were continually 
going on liothin the mouth and stomach, 
one flowing down flie aides and an opposite 
one in the axis. 

These observations were made by a micros- 
cope ivhich inagniAed KX) times, and drawings 
were taken by a camera Jucida slid over the 
eye piece. 

In the iSc) /w/^r) i(/ phima Klli*?, a current 
was ob«ervcd flowing in the channel back- 
ward.saiiJ forwaids ihiou^di the main stem 
.ind lateral branches ol a pluma, and might 
be compared to the running of sand in an 
hour glass, five ebbs and flows occupying 
15^ minutes, ^^’hen the connexion of a 
)dume with the root was interrupted by ben- 
diai; its stem, the stream running down the 
middle was* obseived to continue lU flow up 
one of the lower aiul siionger lateral branch- 
es, and then to return down that branch and 
upllie main stern- The section of a steinmade 
below tile commencement of the side {>ianclie.s 
exhibited a small stream appairntly follow- 
ed by viscid matter. Cavolini first observed 
tills, but no subsequent writer has noticed 
it. In Sertularia pumila, an irregular mo- 
tion was noticed in the stomach aud mouth, 
and likewise, but not distinctly, in S setacea^ 
Jiciuima, aud in species of Campanula rut. 

In a small Atcidia occurring on the con- 
ferva elongata, circulation was observed 
through the transparent coat, the particles of 
the blood not exceeding '00025 inch in dia- 
meter. The blood enters the heart from the 
piduncle, the ventricle contracts in the mid- 
dle and diives the fluid into the branofiial or- 
gan, and into a network of vessels over the 
atomach and intestines. After the circula- 
tion has gone on for a while, the pulsations 
become fainter and gradually cease when the 
current is reversed. A Polydinum exhibited 
also internal motions. 

In CeUularia and Flustra none of the in- 
ternal c ur rents 4 yhich in the sertuleriss con- 
jiect the different parts of the zoophyte were 
observed, nor was any circulation detected. 
Each animal isenclosed in its cell, andsends 
, out its mouth and arms through a valve. A 
short sheath precedes them, from whence the 
arms rise straight togetheri and then open to 
a funnel-shap^ figure of twaut^ful regularity, 
serving probably to draw food to the mouth 
by currents. Between the animals of these 
Moeranoline of distinction could be delected. 
From these physiological observations, correc- 
tiotts may be brought about of the arrangement 


of many Specie«i. The Cerialana letuimera he 
rcinovet> (rom the Ctfrt iilarftraud I lie Angntna- 
n a a mg tun a from the Tubuiantc to the Cellu- 
lar polypi. 


ON TIIK N?':R>()US sv.stem of 
TUI-: SRIIVNX LIGUSTUJ, 

15 Y G. Nkw'ion, Esq. 

In the paper of Mr. Newport, a nitnule de- 
tail is given ot the nervous system of the 
Sphynt liigintri during the latter stages ol its 
pupa and imago states, and on the means by 
whiclnts devciopement is effeeted. During 
the passage id' the insect from the larva to the 
pup.i state, the gaugliaand nervous cords un- 
dergo great changes lioth m their form and 
situation, and likewi>,e in their number ; and 
aftei these changes liave been earned to a cer- 
tain extent, they aie ‘-ii'-pendcd for hcverai 
weeks, iluring which the insect hyberiiate-. 
At the enii of this period the changes again 
proceed. 'J'lie insect leniains in the pup.i 
state about week/, and during this period 
tiie concentration of the nervous system pio- 
cecds to a miitdi gteater extent. 'Fhe author 
describes the double origin and connoxions of 
the nerves disiribuied to the wings, the object 
of which appears to be, toe&iablish a harmony 
of action between the wiogsin those insects es- 
pecially, which are remaikabic for vidocitv 
and power of sight, a different ntnieture being 
adopted in iboae which fly with les» icgularity 
or speed. 

A pneuiwy^astnc nerve or prir vagum is de- 
scribed, which ib distrfuutca to the organs of 
digestion and respiration. 'I’he author like- 
wise notices lateral cephalic ganglia, which 
may bo regarded as auxiliary brains, and a 
sympathetic' nerve besides a set of nerves 
whicli appear to correspond with the respirii 
tory ncives of vertebrated animals. 'J'hr 
piiioary longitudinal nervous cords of inse<*ls 
are shown to consist of two tracts, the one 
situated over the other, corrcs^tonding to the 
two columns of which th^ spinal cord consists 
in vertebrated animals; iheonefotms the seal 
of sensation, and the other of motion. 'Mic 
same observation has also been inaile upon 
the lobster. Scorpion , and Svotnpendra, and in 
iseveral insects, as the Gryltus virhliAstmus, 
the Carabui, and Fupitm arttrae. 

Such are the principal papers of which 
this portion of the PhilcsofihicarJ'ransactioris 
consist. The substance of Mr. PowcUb 
paper, with additions, is inserted in a preced- 
ing pait of tills .Tounial. It is rather remaik- 
able, that with the exception of a short notice 
of a mineral water, there is no purely chemi- 
cal paper contained in Records of Gene- 
ral Science 1835. 

EMPLOYMENT OF GYPSUM IN 
AGIUCULTUHE. 

Gypsum has been employed m Switzer- 
land, Germany, England, ahtf North America 
for many years as a manure, but it was only 
brought into use in France about forty years 
ago. At present it is very generally used m 
that country, vtMih the exception of the de- 
partments of GafS and Herault. (Ann. des 
Mines, vi. 193.) 



IM KKLSTING PA1*KR ON THE THEORIES OF LIGHT. 


45 


Foi llic pui poses of agnculluio it issonrft- 
tiMies o<iIcine<l, wtiicli (lepiive‘> it of lU watei of 
c rystallization, wiiicli in llie hydious gypsum 
amounts to 2 atoms, 'i’liis preparation is al- 
lemJed toia Fiance, vvlieie the expense of the 
pioeess IS less than in other coLintucs. In 
England, (lerrnany , &.c. it is generally em- 
ployed in the crude state. 'J'he effect which 
c.tleination piuduces, is to render the gy[»suiu 
moie lapid in its operation, though the beneH- 
fial cHTeets are less durable. In Prance it is 
burned in a kind of lime kiln by means of coal, 
ul’lcr being if'duced lopowdei. 

It can bo obtained in tliis state in Gaitl, for 
onesbilliiig the llOlbs. avoiid., and it costs 
double the expense in Alais. Extensive na- 
liiral deposit's orem in England in the neigh- 
Ixjurhood of tiie Humber, tioni whence it is 
bioughlto (jiasgow and IMancbester for the 
u^t^^d^lle bleachers, who now employ it in 
I’onsuieiable quantities, its piiiily may be 
negatively tested by vinegar, winch, if it causes 
no idrervesceuce, shews that there is nocaibo- 
nate of lime present If it swells up when 
waiei is thrown on it, amf then assumes con- 
sistence, it is a sign that il has been properly 
calcined. The be-st plaster will absorb the 
greatesf quantity of water. It is chiedy on 
uitificial meadows that we observe the best 
idrects fioni its application, more especially 
on clover, luccrn, sainfoin, and in general on 
the leguminous tribe of plants possessing large 
and thick leaves. It has a powerful effect also 
upon natural meadows which contain much 
clover, vetches, and other analogous plants; 
but upon the gra.sses«the effect of gypsum is 
trifling. It acts, according to M Thibaud, 
by extracting the moisture uom the air, and 
stimulating the vital action ofplants. 

It sometimes doubles the product of clover, 
lucein, and sainfoin. Jn France it is soweil 
like corn with the han<1, about March or April 
when the plants arc a few inches above the 
soil, so as to allow the gypsum to fall on the 
leaves. It should be done previous to rain, 
but not during the (all of lam, or the exis- 
tence of wind, or dilring frost. 

'I he quantity of gypsum applied to the land 
must vary of course with the nature of the soil. 
In the course of filteen or twenty days the 
good effects resulting from its use arc visible, 
if circumstances have been favourable. The 
benefits of one application last for two or three 
years, so that it is unnecessary to spread it 
every year. In Gard and Ilcraults amfom is 
principally cultivated for pasture, and seems 
to thiive well in dry soils, especially in stony 
calcareous situations. About Aims, for the 
cultivation of this plant in artificial meadows, 
the ground is first ploughed in November, then 
again in December, and the seed is sown in 
the beginning of April. 

In Provence and in the southern paits of 
Languedoc, where the effects of frost are 
less dreaded, it is sown in autumn. The 
sainfoin thus cultivated in inferior soil affords 
one or two crops in the year, and lasts for four 
or six years ; then it is ploughed up and corn is 
substituted for it. It is worthy of remark, 
that land^ which previously could not pro- 
duce corn, has, by the use of gypsum in the 
manner described, been able to raise good 
crops in the midland parts of France. The 


agricultiinsls of A lain may procure gypsum 
from Andiizc, Salle, Rocliebelle, end Biana- 
ves. 'I'o Diomeiimay be carried fibnt Gard 
and Ardeche. At Ilerault it may be otbeined 
at f^ruzy, Quarante, Calzouls, Herepain. 
Re/iers, Clermont, Loubes, and Lodeve. It 
IS extcn.sively employed in Canada with the 
most happy results. It was tried in York- 
shire by Loid Duntlas without any benefit, 
butiliesoil upon which it was spread was as- 
certained to contain a quantity of gypsum. 
Itmigiit be employed, there can belittle 
doubt, wiili gre*Lt advantage in the border 
counties, where the tri folium pratense has in 
many pi aces Tailed. This plant nece.ssarily 
from itsstrong and luxuriant nature, obviously 
must require a considorable quantity of the 
manure. If it be deficient in quantity the 
plan lb may vegetate, but must speedily pciisli 
fioni the effect of the first fiosi on their deli- 
cate Structures. 

ROYAL INSriTirnON.-COMPARL 

SONOFTHR NEWTONIAN AND 

UNUULATOUY THEORIES OF 
LIGHT. 

30th January, 

Dr. Ritchie commenced hib lecture on the 
two theories of light which have been advo- 
cated by different philosophers (or many 
years, with a few observations with regard u» 
the difficulty of acquiring knowledge of the 
subject by direct experiment, in consequence 
of the almost spiritual nature of the suli^nce 
upon which it is necessary to operate. 

Newton whose opinion was long in vogue, 
having had Ins attention directed to the mo- 
tions of bodh s, considered light as a substance 
consisting of revolving spherical particles is- 
suing from luminous bodies moving in straight 
lines, and producing reflection or refraction 
according as the extremities of the spheres, 
which came in contact with a ilensei medi- 
um, were sharp or obtuse. This theory re- 
quired certain postulates which appear, 
however, to be entirely gratuitous. By the 
undulatory theory, which is often called the 
theory of Huyngens, which was suggested to 
Ins mind in cosequence of his attention being 
directed to the motions of the pendulum, al- 
though It was known before his time, light is 
considered to consist of the undulations of an 
ethereal fluid filling all space, and existing 
between the particles of bodies. If such a 
fluid does exist, we might expect that it would 
act in retarding the motions of the heavenly 
bodies. It is obvious, however, that the plants 
can suffer no retardation, because, in conse- 
quence of their revolutions, the ether will also 
acquire motion and be carried along with 
them, but in reference to^llie comets, which 
are extrVinnely li^ht bodies, we find a decided 
retardation, which after making all allow- 
ances, can only be accounted for on the sup- 
position of the existence of an etherial medi- 
um. This has been clearly proved by Sir 
John Herschel, in his article on light in the 
Encyclopivdia Metropolitana. Dr. Ritchie 
stated that be had only become a convert to 
the undulatory theory of light about two years 
ago, in consequence of Herschei'e arguments, 
and an attentive comparison of the two tlieo- 
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liaiL Tiitft ether^ tWen, iti supposed to exist ui 
t)i« poi^ of all liodies, beini; moie dense in 
aolla bodies than in empty space, but possess- 
in|f less elasticity. An impulse being given 
iU a successiml of waves is produced, precisely 
like sottoiotis vibrations wiiicli strike upon the 
lelina and cause that mcinhiane to move back- 
waids and forwards, or vibraie, as the undula- 
toty motions of the air, excited by sonorous 
bodies, occasions motions in the membmna 
t>i})pani. I’besc vibrations follow in regular 
succession, nod accoriUog as they are more 
cii less frequent or rapid in 'succession, the 
sensation of colonr is produced. 

The following table exhibits the number of 
vibiaiious which are diatinguishablo inase- 
< ond, and the length of a wave : 


Number of vibrations. Length of a wave. 

32 32 

64 V 10 

128 8 

4000 3 inchc.'i. 

8102 1 i 


'I'he number of vibrations which produce 
the different colours of the speet rum has been 
calculated with wonderful precision ; 

Red 458,000.000.000,000, Orange 506. 
5 cllow 635. Oreeri 377, Blue 622, Indigo 658, 
\ lolct 7‘27. The length of a wave is *0000266 
incli, fioin which we can calculate the vibra- 
tions. 

The^e number*; arc so enormous that one is 
apt to be scefiticnl as to their accuracy. Their 
computation is, however, extremely easy, and 
wc afAi perfectly certain that they form veiy 
close approximations to the truth. 

By screwing two plates of glass together, 
tlie lays of light pass tlirough the first, and 
are refracted by the second, and when receiv- 
ed on while paper, exhibit the fils of Newton, 
consisting of alternate light and dark coluuis 
A happy idea struck Dr, llitchie on the 
morning previous loins lecture, that hy a mo- 
dification of this principle, Newton's rint^i; 
might l>e exhibited. lie accordingly screwed 
together two plates ofglabs, divided at itieir 
margins merely by a layer of gold leaf, direct- 
ing the pressure upon one central point with 
the extremity of the screw, around w hich were 
beautifully displayed the rings as he had anti- 
cipated. These may be enlarged by additional 
pressure near tlieir circumference In this 
way these can be measured, and the above 
numbers deduced. Frenellc, by means of in- 
genious apparatus, has been enabled to exhi- 
bit the length of the waves, and measure them 
by means of a microscope, liis results w'erc 
the same as those given. Dr. Ritchie consi- 
ders that the experiments of Frenelle prove 
conclusively that light consists of the undu- 
lations of a fluid, interfering with each other 
and producing darWless. 

A further proof in favour of the theory is, 
that when light is passed through a small 
aperture, by reflexion, we have, if we place a 
sheet of paper opposite to the hole, alternations 
ofred and dark colours, and M. Arago has 
shewn that light moves more slowly through 
glass than air. M. ColIadoUf by%ome very 
interesting experiments at the lake of Geneva, 
hasprovedthat with sound as with light, the 
angle of incidence is ^oal to the Bni^ie of re- 
flexion, Newton objected that if light, like 


siSund, consisted nf waves, sound ought to 
havea shadow. Novv, the fact is lliut wlicii 
sound passes very rafiidly w’e have a kind of 
shadow of sound. When tw’o tuning folks aie 
set differently, we have one sound ascending 
and the other descending, affording a strong 
similarity to the inference of undulations. 
When light is polarized, as by Iceland spar, 
if we cause two poitions to act upon the same 
plane, alternations of daik and ligiit colour;^ 
are obtained, shewing inteifeience of waves , 
but when tliesc portions act at right angles no 
such intei Terence takes place. When light 
passes through a gas, and when we examme 
the spectrum, we observe ilark sjiaces, whieli 
may be occasioned by one wave inicitermg 
with another. Light from the s it n does not 
po<=sess polarized pioperties whioii light from 
a hot iion does, shewing that liglit is derived 
from the aun’s atmosphere, and not fiom the 
substance of that himiiKiry, because, iii the 
latter case, thcie would he a gindual diminu- 
tion ofits.sr/e. A stioiig aigiimcnt III hivour of 
the undidiilory iheoiv in derived troin a leciMit 
expeiimcnl of Mr. r'araday, who found, hy 
tins action oi tdectricily, that as niuch light 
was given out fiom a copper wire in tl)Le couise 
of a few days as could be emitted from the :^uii 
in a year, is it possible to suppose iliat this 
enormous quantity of light existed pent upiu 
substantia) form m the wirc^ Dr. Ritchie 
gives his decirled negative to such an opinion, 
hut IS inclined to infer that the light which ena- 
bles us to see exists within our<clve.*», as the 
heat which warms us iscontamed within 

A LEARNED DISQUISITION ON AN 
ANCIENT llELie. 

Ba M n. L\Ni>siKtt. 

I3(/i yrhrmirif , 

M, Land‘*eer icad a very learned di'-qui- 
fiition on a monuniyid, of winch a cast was 
hroucht to tins coi.nlr> by Air, ,U)si*ph Rciio- 
iiii, who h.is rccenliy |nibli>licd liaveUm thf' 
Ed'f The oiigmal ofllns aiicn nl relic e.viNis 
along with nine otlierson the -ta -ilmrc ncii tin* 
river Lvi u-*, two hour*^ toinnty from Rayi- 
root. With iho excc[>fion o» this one of 
which the cast was cxhibiteil to the mceliiiir, 
by permission ot Lord Rrudhoe, the monu- 
ments are much defaced 

They weie piidiably seen by Iferoilolus, foi 
he desciibes biindar ilIics m iuma Maun- 
drell saw them in 1767, and describes them 
with great accuracy. Benomi is the only othei 
nioileiu traveller who has been foituiiate 
enough to fall in with them lie, in the 
most prai-^e worthy manner, undertook the la- 
bour of making a cast of the most perfect one, 
instead of cariying off the original in the Wuy 
too ofien practised by eastern visitois. 

If appears to relate to Sesostris or Ramescs 
11., who lived, according to Dr^ Pritchard, 
1007 years from tiie commencement of the 
Egyptian era. The principal feature in it is 
the ngure of a monarch, with a sceptre in one 
hand, and a dove in the other, of which, howe- 
ver, only the taiWemains. The dove was the 
standard of the Assyrians, hence, in the Bible 
it 18 represented as an oppressor . Over ttie dove 
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nrr 7 oili':, winch arc Ihe seven sfars, t^s 
pleuidfis, the Succolh penncili. or tents of the 
riaoghicMs in Scripture, called penial and exhi- 
tmpstais, and arc shedding their influence- 
over tlie dove. 

'J'liH face of the monarch is towards the east, 
and theslars aie placed on the east of the mo- 
nument, rising with Ahleharan. Two larger 
orbs repiescnt tliesiinand moon, supplied with 
wings simil.ir to the «culplures of Persepoli^. 
'I'here still another star iijihiehis probably 
Venus, the morning star. Mr. Land-eer fiotii 
these and similar data, concludes that this mo- 
nument was sculpluied in the time of Pelassar 
or Salrnanassar, twenty-five renin lies ago. 
Anotlicr monument of whieh adiawing by He- 
nomi was cxhibiterl, contains on its margin the 
hiemglyphic.il nameof ScsoslMs, identical with 
ill, ^ whichexistsonthe table of Abydos The 
.^cnlptnie lenircsents the hgiiie ofa man holding 
.1 how in ins right hand and a hatlle-axe in Ins 
leti.in the act of oireiifig pu^oiiers to a deity. 
] I e 1 odotii s desfM'i bes a n T onian m onumeiii a linost 
jdciUic'dl with till . Anoilvrof iliemonnmentB 
observed near Sidon, relates the cncumstance 
of Aotonmus having altered the road along the 
coast, (hti former load having been at a gieater 
elevation. 

In rlio course of bis lecture, Mr Landseer 
dt-plnyod an intimate acquaintance with sa- 
cred and piofane history, and shewed that his 
mind was keenly alive to tlie lefinements of li- 
Irratiiie. la some of the poetic flights in 
\\hieh he frequently indulged, we were 
bi ought b.iek to lho4t> ancient times wiien 
the kindly influences of the henvcnly orbs pre- 
'-ulcd ovoi liiiman de^liuios, and the descrip- 
tions might liave'almost nubiced the sanguine 
io regict, that such rnysleiious <llys hjve pa?-- 
sed aw.iv^. 


AN ABSTRACT OF SOAIR RESEAR- 
CIIRS ON THE REPLIL.sr()N I»RO- 
DIICEO BiyrVVtlEN BODIES BY THE 
ACTION OF HEAT WFl H ADDITJON- 
AI. OBSERVATIONS. 

B'i TiiK JvKVKitENi) Baden Powlll, 

IM. A , F R. S., 

S(4rthn}i P} (tfi'f,sor of (ivometryj Oxfotd. 

The < nrioiis point to which iny altciition 
bus been directed, is one ol tliose which too 
generfdly bill in .seeming the atteii(ii>n ol 
philosophers, from the eirciiinstmiee lli.d 
tJu V belong to a cin.s.s ot pliennrnen.i Imidiy 
coming within the speeific range of any one 
of tlie gieat divisions of SiuV-nce ; or rather, 
belonging ecjually to several, me but liltb; 
eonsidi'red in any. In the “ Uccoid.s of 
Otm.'ral Science,” however, some accoiml of 
tin 111 may perhaps find a ])lace. 

At the meeting of the British Assoeiation 
.ol Edinburgh, 1 f^n\ea.short statement of the 
eKperinients which I had nmde : an nccoiint 
of them was also reart befote the Roynl So- 
citify , and is now p.iiited in the Philonophiciil 
Transartions for 18:i4 But a brief outline of 
their nature and object mny not he imaccep- 
tiihle to some leaders, especially as it will 


be essential to render Inlelligibh the farther 
observations I wish to add. 

The expansion of bodies by Ii«tlt8eein.s to 
imidy a mutual repulsion of their particles ; 
and it is a question naturally sniifgeflfed, whe- 
ther such a power of repulsion may not 
generally belong to heat, or be excited by it 
between particles or masses of matter nt 
sensible as well as insensible distances- But, 
however obvious the suggestion of such an 
inquiry , it is of a nature not easy to be pur- 
sued or decided. 

The subject lias been partially investigated 
by Sig. Libri, and by M. M. Fresnel and 
Saigpy ; hut ’their researches do not appear 
to have been regarded as decisive, and have 
ever been viewed with considerable doubt ; 
and they are certainly dependant upon ex- 
periments of the most extremely delicate and 
diflicult kind, ami those o&Fresiiel confe.sbedly 
left in an incomplete state. 

Recently, the inquiry has hern revived by 
Professor Forbes of Edinbnrgli, who has 
referred to the same principle to arroiint for 
the singular phenomenn of certain vibrations 
of heated metallic bars, first noticed by Mr. 
Trevelyan, and since fully investigated by 
himself in a paper in the Edinb. Trans. 
vol. xii. 

In a diflerent form the subject had occiipicil 
iny attention before I was acquainted wiili 
Professor Forbes’s investigation.s ; but, on 
reading his paper, a new interest attached to 
the inquiry, and in pursuing it, I conceive 1 
have obtained some results which appear 
dectsive on a question at once of importance 
in the analogies of physical action, and which 
has hitherto been regarded as at least involved 
in considerable uncertainty. 

The method 1 pursued was that of forming 
Newton’s rings between leases, and apply- 
ing bent, which w ould allbrd a simple mode 
of deciding the question, if there hti anj'^ 
separation of the glasses hy rcpiilsioii, since 
it would be rendered visible by the ronfrnr 
tton of the ? tnys. As to the error which might 
ari-,p fiom the wnrpiny of the upper glass hy 
the heat, it w ill be evident, on a little rousi- 
deration, that heat applied oiitiside of either 
glass will b’tid, by the change of figure, m 
every case, the first instance, to diminish the 
nngle^of contact: thatis, if no other cause 
inteiRiT, to make the rings e » /or iv/e without 
altering the central tint, until thecurvatvne 
heconie equal to that of the convex sin lace. 

I invariably found, however, that/roi;/ the 
first moment the rings regularly rnnft art, 
and the central lint dc-^cends in ihe scale 
till the u'hole vanishes. There are, how- 
ever, several precaution,^ necessary lobe 
attended aIo. If the glasses be more tliaii 
very glightly convex, the portion of surfdce 
througboiit, which they approach sufliciently 
near for the repulsion to art, is very small, 
Tbi.s may render the total effect far too 
weak to overcome the weight, of the uppei 
glass, or even iU» inertia, though placed 
vertically. With surfaces of .such ciirvatme 
as to give the first bright ring a diameter of 
about 0*3 inch, on placing a red hoi pokei a 
little above the glasses the effect nevei failed 
to be produced- Upon the wliole^ the ex- 
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fiefimeikiA, though simple in principle, cer- 
talHif Inquire some cure ; hut viith all pre- 
ca^tuNis, and «Rer the most cnrerni consi- 
deration of «dl muses wJiich can hine tended 
to prodttoa the result, it appears to 

me that the mpnration of the glasses throogh 
the extroioety stnail^ hut tinite and known 
Hpacea^ whose changes me indicted by the de- 
gradation of the tints, can only be due to 
/Ae rtal action qf a repulsive power, pro- 
duced or excited the Hurfaces (if 

the atasses by the action of heat. 

'There are inaoy qnestiotis relating to the 
itiitiire and properties Of this repidsixe 
()r>\ver, which are unmediatety suggested, and 
some of which appear capaAe of solution by 
xariations ofthe same method. 

The distance at which the repnlsive 
l>ower con act, is shown by tlieseexperiiiicnts , 
to extend beyond that at which the most 
extreme visible order of Newton's tints is 
formed. But I have also repeated tlie ex- 
periment successfully with the colours formed 
under the base ofa prism placed iiimn a lens 
of very small convexity ; andaccoraing to the 
analysis of these colours given by Sir J. 
Merschel, (ou Eight, 64,) the distmicc is 
here nlioiit the l,l0Uih of an inch. 

Beyond these very small distances, other 
iiielhods must be resorted to. But the cx?r- 
taiiity of the result within these limits [H;r- 
h.ips contirms its pruhability at greater 
distince.s, as ioferred by Fresnel and Saipey. 

Etrh'd several ejc|ierimentson theefleefs 
ftf ditlerent sons of surfaces, from which I 
conceive, though we may infer that ctrleris 
paribus, the l»ett<'r rurliating power of the 
surface increases the eifect; yet there are 
other circumstances which ailVct the result 
more powerfully, and the.se seem to be, in 
general, whaterer may tend to the wore 
rapid comiminicatiu7t of heat. 

This is still more conspicuous when the 
lings are formed in a thin plate of u aferlte- 
tweeii the Icnse.s. The elh-ct is here even 
greater tJum in air, and wc niav [iie.Mirne, in- 
rleoendenl of radiation 

There are several .siiliordiiiafe circiimstanceK 
attending these results which arc deserving 
of notice. When the lenses are in close 
e^mtact, there is, in all cases, a consuforabte 


'AVhen two gla.sses are pres.sed together 
, there is a repulsion lobe overcome, evinced 
by the force which it is necessary to apply, 
and in general, it is evident, that if a plate 
resting on another be bent by pressure, as in 
these experiments, the influence of heat in 
restoring it to a plane form will be op(iosed 
both by the attraction at the centre, which 
tends to prevent that part from being raiseil, 
aud by the repiilsion towards the exterior 
Parts, which t-mls to prevent them fioiu 
Deing depressed. When the curv alurc begins 
to cliange. therefore, there is somevvheie 
lietween them a neutral or nodal point w hose 
position iloesuot change ; thi.s point may he 
very near, or even in the centre, when the, 
attraction is very strong there. A reinarkahh' 
instant e of this occiii-s whenthe hist hlacL of 
the sr.ileis formed between gl.iss plates, and 
heat carefully applied exactly over tin* ceiitV-al 
point of the black space ; in Uiis CAvse, wiuoi 
the black space is a J inch or more in dianietri , 
I have often eonliniied the application oftlie 
strongest heat for,igieat length of lime he 
fore any separation could be effected, when 
ni length it has taken placo with n andden 
force and an audible click. Sometimes the 
black spot has continued unaltered until the 
glasses have cracked, when the fiagment% 
have still continued to adliere po.vtrhdly ' 
meanwhile the outer rings have couiitiiicd 
gradually enlarging. 

In the foregoing statement, I have observed, 
that in using plane glass«*s, it was necessary 
to allow for the eflec* ui warping, ijfat 
(here are certain consiiforations which hKovv 
tJiai (hat precaution is unnecessary Foi, 
according to the beautiful cxpei iinerifM ol 
Sir l>. Brewster on the progress of lie.d 
through glass, as emneed l>y its action on 
polarized light, if appears di.stinrtly, that 
the change of htrfictun* (if I may so speak'* 
in the molecules of the glass is pioduKd 
at the same tn slant, ou both sub s of flu 
plate : so that the elh ctof cannot 

lake pl.ice. This is rendered r>\ ident fi> the 
•ve, by the symmctriral an ang* iijeiil of Ihc 
nriiiuoiis liands, irotii the tiist nKoneiit of (In 
apphcatioii of heat, on each side of the dark 
rew/ir// hand, which occupies the neiitial 
line along the middle of the thickness of the 


attractuui opposed to the repulsive (pmer glass. 

If the rentrul blac'^he formed, it retjuiris a When two phatos of gl.iss me laid upon 
very coiisiderabfo intensity ol heat to over- one another tln‘re is a ceitaiii rrsi.staiire oi 
come the attraction, which at that rniniite tepuEion wiiit h may he oven oiiie hy pre.ssiiie. 
di.sfnnce IS extremely powerful. We ran pre-ss liiein togelluT till attraction 

When the heat is removed the colours lakes place. On nonnviiig the pressure tJiey 
return, and the nng.s are gradually restored leinairi adheiing. If vve press them more 
to the same character as they lutd at fiist, they .ne brought eloser, and produce the 
This is more remaikafalc when siinlilc plates colours of thin plati's. We may thus (irodm e 
*of glass are cmflroyed us befme flescrihed. successively and givrui tint, and on removing 
When the heat has restored the 'bi nt glass the pre.ssure that tint uill remain, or the 
to a plane figure, on its removal the rings glas.ses continuo iuthe same po.sition to \vhi< h 
return, and consequently, the glass is again they have been brought. 

bent without any fresh pressure, though the This seems to show that attraction and 
force origtiiHlly applied to produce thecuivn- repulsion aie in exact e(|iiiliuno at all distan 
fare was very considerable ; this is piobably ces, (within this raiqfe,)atid this may hold good 
owing, ill a great measure, to* atmospheric with any fate, provided the law he (he same 
pressure. In this case, however, the coloiiis for attraction hfc for repulsion, 
will only letum un to a certain point, gem-. On the apjlkmiion of heat a greater intent 
rally not highei than the beginning of the .sity of repulsioiris excited { if we could asm'i - 
first order. t<iin (he law of its increase w ith llic disturu c 
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and incivase of temporatiire, we nilg^ht thenre 
infer the law boUi ofattrartion and renulsion 
between Hie ; and thence, (if tin; ex- 

pu'ssion be iiitegrable,) that between the mn- 
/fcuhs of the substancea- 
All this, as just observed, takes place only 
within a certain range of interval. When the 
central black is formed, we seem to have ar- 
rived at a limit where attraction prevails; and 
where the application, even of great heat, will 
not easily overcouic it. 

The close contact of a glass and lii^ntd in 
cat'illarv altruction appears to be within this 
limit ; for lairc, in several cases referred to in 
my paper, it appears that no application of 
heat can ov ercome the atirnction. 

With respect toone of those experiments. 
\iz ; that of Sig. Libri, which I bad stated I 
ronl^ not succeed in repeating, [ have since 
been informed that the experiment 
ci'ed, provided the heat auplied to the wire 
be that of a flume urgea by a blowpipe. 
This, at any rnte, proves the great intensify of 
the attracliori, which req likes so extiemely 
high a degree ofheat to overcome it. 

Feh. 17, 1835. 

• 

I NS r \NCES OK SPONTANEOUS CO.M- 
HI STIOV. nETAlLEO IN A PAPER 
Ki:\l) BEFORE THE ROV \MRISll 
ACADEVn . 

May. 18d.O 

Bv .\I. Sc\NiJaN, Esq.* 

fn tlip beginning of Inst Maich a fire broke 
out in the extensive turpentine distillery on 
Sii John Roeei son’s quay, belongmg to Mr. 
John Fish Mnrnhy, which is spperated from 
mv chemical factniy by Windmill Lane, The 
file, which was speedily cot under, was con- 
fined to a heap ol' what is teimed, bv tnrpen- 
fiiie (li.stillers, diip ruke, and, from the 
rii cnin 9 lanre.H under \vl 4 irh it occurred, could 
not he nttiibnted to any othei cause than the 
not of an incendiary, or to the spontaneous 
Ignition of tins chip cake. 

As sporitanenus combustion ofthis snhsfaiire 
bar! never occurred before in Air, Murphy’s 
distiilerv, nor in that of his father an exten- 
sive distiller of turpentine, for inanv years, 
at Stratfoid in Essex, I at first doubled tnat 
the fire o«»uld have originated in th.s wav ; 
howevei , on inqnirr, I found his mode of 
working liad been, on this p.irticnlar occiisioa. 
diifeient fioin that iisnallv emplo>ed in Ins 
distillerv. and, expeiiments winch he kmdiv 
permitted me to make have since pioved 
iieyond doubt that combustion did take place 
Kporiianeoiisly, 

Raw tin ppiitine, as it comes from Ameiira, 
in barrels, incliidea a consideiable quantity of 
impurity, consisting of chips of wood, leaves, 
nnd leai stalks.j* It was hitherto the practice, 

* Coniniunioatod by the Author, 

f The following extract from the letter of a 
French turptmtine merchant) will account for 
the presence of these foreign bodies. To obtain 
the turpentine the fir timber is chopped about 
a man's height down its side with an axe, not 


iu Mr. Murphy's distillery, as it is io EogloDil^ 
to heat the raw turpentine up to a teinpe/a'nro 
of about ] 8 ()^» as I found by pbinging a 
thermometer into one of his large ooppes 
pins, and to strain Hie turpentine, thna liqni- 
iied, from the impurities, previously to intro, 
fliicing it info the still, where it is submitted 
to distillation in the usual wayr, with a portion 
of a water, yielding turpeotine oil, which 
distills over along u itii the water and rosin 
which leiiiains behind in the stiiL The chips, 
when separated by a wire strainer, still retain 
a quantity of ailhering turpentine worth saving, 
and with tins view are transfeired to a large 
close vat, where they are exposed for some 
time to the action of steam furnished bv a 
holier kept tor this purpose, as well us for 
steaming the empty barrels, in order to remove 
any turpentine that may ^dhere to them. 
.Still, however, the chins me a good deal 
iinhned with resinous matter, and in this state 
form a loose porous mass, which the turpen- 
tine ilistillers call chip cake, a material whicii 
is used by the poor iu (he neigiibourhoo I ns 
fuel. 

As long ns the procesn T have just deserihf d 
was pursued, which is the London mode, and 
that which proibices the best rosiii. no arciden f 
ocean ed tiorn (iie iu Mr. Murphy's premises, 
nltboiigli I Imvn ftequently seen iniinMim 
beans of this chip cake coib-cted togethei in 
his yard; hut, on Hiiking ti lal of a different 
pLv, nmneb, that pinciised by a Dublin 
disiii.er, .Ml. Price ol Liiinoln Lane, tffo 
accident in question occui led. 

On this occasion, the raw turpentine, 
together with its iiiipui dies, was pat directly 
into the still, along with the ptoper quantity of 
w.^ler, and the boding rosin at the end of tha 
opeiatioii strained irmii the chips. 

The chip cake resulting (Vnm a single opera- 
tion thus conducted was iiiid in a heap oiiUifla 
(he still linnse, at three o’clock in the after- 
noon, and at inidniglit was observed to be in 
tlmnes 

III the fiist mentioned process it is obvious 
the chips vTcre never exposed to a higher 
degree of teiiiperature than 212** ; but in the 
latrer, esppcl.dly when it is the object of the 
mnuntactuier to make amber rosin, tli« 
ternneiature to which they are exposed is 
much hitler. 

The first experiment 1 made was on t'ne l 6 'h 
Aliit'.h. I found the lernpeiature of the boiling 
ronn ill llie still, to be 2500 when theturpeu- 
(ine oil .and watei had ’neen distilled off, the 
fi'e justdiawn (roin under the slid, and when 
the liquid losin Was in the act of being 
strained from the chips which were introduced 
into the still with the turpentine. 

I had the whole of tlie chip mike reauUing 
fiom this distillation caiiiecl into niy own 
\au 1 , iipou a wire screen, and left iu the open 
air, with a view of watching ita progresa. 


hand deep and afterwards higher up. The ttir 
pencine or roxlH pat is scraped up from the 
foot of the tree. That w'hich is on the side 
wound, when scraped off, is white, and called 
ga/lry pat, of which the burning incense is 
made It does not yield so minm tnrpentino 
*i}>irit .vs tlie prr^"■— Enn. 
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*1^ tempera! nrf! increased grad nally in the 
ceetre of the heap, although ealernally it 
became quite qoldand brittle. In fonr hoiira, 
ip fact, a tbenttometer thmst into the centre 
of the por^t maas indicated a tem^ierature 
of 400^ ; m deal of vapour ana now given 
off. and the adhering rosin in the heated paits 
began to acquire a high nolonr ; the smell 
could be perceived at a considerable distance 
from my premiaea; it was a mixed aiuell ol 
pitch and roatri. 

The chip cake, in this experiment, was 
first expoaed to the air at one o’clock m 
the aRernoon, and. though it rained during Uit* 
night, at half-paatelevea the following morning 
it burst into a flame. 

In a second experiment, I ohiceil the chip 
cake in an open ter bawl, having three holes 
bored in the botloiif, aboBt two inches duiiiieter 
each, and it did not take fire till the expirjition 
of thirty -six hours; but the teiiiperatore of the 
mass was lowered by removal Irom the wire 
Htrainer to the barrel, and besidea, I aiii ol 
opinion the limited nccess of air retarded tlie 
combastion 

In a third trial whir.li 1 made, coinhnstion 
t..ok place in five hours , hut in thi«ejt|ieiinieiit 
the teniperntiire of the boilinc rosin draun 
from the still was 260’. and the chip cake was 
laid, an in the first experiment, on the wire 
acreen; the wind, too, was very high. I he 
screen, in this case, %ra8 raised n few im hea 
fr^ni the ground, ill order to let the roam, as it 
melted, drip away, which it did in ahuodanre. 

It Bppe.red to inr os iftlie poroa* m,,- be- 
cme .lowly wd hot. in the rentre, like . 

pvrophorotw.andM if the vapour oiid K».eoos 
nintter ari.iudfromtho decompowd rOhin which 
l.y iiuoiediately beneath, were ii.lluiued on 
< ».i.ii.|( in contact with it. I wa. .lumlme by 
« hen It middenlv bur.t into fl.ine, and I thooRlit. 
et the time, had the melted roam been permitted 
to drop into water, or had it lalleu to aiicli a 
dialanee a« not to be kept liquid by * ' 
heat from the red hot maaa above , that the.e 
woold have t een no flaaie, but ailent com- 
h nation. 

I have since learned from Mr- Price, in 
whoer ilialillery it hae alwaja been the prac- 
tice to pot the nnatrained turpentine into the 

.tilt that he waa well aware ol the Hict which 
It i, tlie object of this papei to record, Irooia 
fire having occurred aeverul yenia njo on hia 
nremiae,, w ben in the po Maaion o hia pre- 
dreeaaor, Mr. Jamea Price, and that, ever 
aince. they cool donn tlie c itii cake, imiiie. 
diatrly on removal Irom the alill, willi 'J’«tei, 
and alterwar^, n,e it aa Inel under the atill. 

_ An inataaoe of apooUojooa ovrobiiatiun w 
rnrred with my frieod Mr. Philip Ooffey.of the 
Dock Diatillery, which la worth rcUting while 
on this anl^ct. 


He had made a quantity of the mixture used 

in theatrea for prooncing red light, a powder 

congistiog of nitrate of atrbntioo, sulphur, 
chlorate ofpntaeh, and anlpbaret of antimony 
with a little lampblack- A paper pwccl ot 
this red fire,” of about a pound or two ny 
weight, was left by him on a shell in a store- 


rhom where there waa no fire nor candle lishU; 
the following day, while reading in an adjoin- 
ing looin, he perceived a smell as i( some of 
this pov\ Jer were burning, and, on examina- 
tion, he fuiiiul it had ignited apnnlaneously on 
the sheH und was Bctuaily conatiiiied. 

M. Scanlan. 

Hu John Rogersons Quay, Duhlin, 29lh 
June, 1835 . 

ON AN EASY METHOD OF MEASUR 
INO PRISMATIC SPECTRA. 

Hy Mw. Anduew PnrrniAiiD 

It may be questioned whether any irnportnnt 
discovery relaiiug to the priaiiiotic spectniin 
formed hy decomposing common light, has 
been announceil, since that of ili helerogene- 
uns nature bv the illustrious Newton, with the 
exreptiuD of the ayiichroiiical dctei tion hv 
WidlHHluii and Fraunhofer, of the coiislant 
dark linea which were lonnd in evi-iy iiiHtance. 
tfk iiiaintain » fixed and deteiminaie dihtance 
fruiii each other. 

The actual measiirementa and relutue ex- 
tents of the intervening spaces, may ihna he 
oonsideied as iuipottant data; and any cim- 
tiivance, however Siropie, lor delermininK 
their exact places, wifi be, it is preHnnied, 
acceptible to the practical observer, I 
thereloie propose to describe a very lat ile 
method of effecting this piirpone, prefixing a 
briel account of Frhunhofer’s telescope, for 
viewing and examining the spectrum. This 
telescope has a small achromatic ol\jeet glass 
close before which is placed a short prism, 
one side of it making a small angle with the 
axil of the instruroenl. For viewing the image 
H eosilive eyepiece is employed, producing a 
magnifying power of between t wenty and tliir- 
tv times, la other respects it resembies a 
small astroQomicHl telescope, hanng boweier 
a much longer range of adjustment, so as to 
render the image ol a near object distinct. Now 
the method empbned by me of obtaining the 
iiieusorement, consists simply in the addition ol 
a cirrnlar glass micrometer, placed at the focirs 
of the object glass, it being obvious to every 
person acquainted wiili a telescoiie, that a sc- 
ries of equal divisions placed in the plane of the 
focus of the eye-glass, will measure the rein 
live distances occurring between the several 
dark lines in tlie spectrum, the places of great- 
est intensity of the different tints, or iinv 
other phenomena that may present themselves. 
By drawing equi-distant and similar lines upon 
paper, the image presented by the spectnim 
may be laid down with the greatest accuracy 
or indeed when the coloms are sufficieu(«> 
vivid, they may at once be thrown on the pa- 
per by n camera luoida eie-piece. 

The •micoiiielers used by me are discs ol 
glass, with from 60 to 100 divisions to the incli, 
and are siuiiUr in construction to those em- 
ploy ed with my microscopea, except m the 
omiHsioo oftbecrom lines which are drawn 
upon the surface of the laUer. 
i/GJ Sir anil Temple Bar, yuwe.— 

Genera t Science, 1836 . 
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PURI I [CATION OP PYROLIONEOUR 
ACID AND MANUFACTURE OP AOR- 
TA TE OF LIME. AOCORDINO TO 
TUI) METHOD ADOPTED BY CHE- 
MICAL MANUFACTURE. 

By Chr. Phil. Pruckneb, of Ilof.^ 

INTRODUCTION.— From hin fi'st con- 
nexion with tli« manufncture of pyroli^neoti.s 
nciil. which hasheen oiiBffreat sciile, Priickner 
ondpiivoiireH to f.ill unon the cheapeatnn*! qnick- 
^Hl fTieilunl of i<urirvinp it from thr foreign m it- 
ter witli wh'ch it is iiiixecl. This object haa 
hppn liirther prosecuted more recently hy Dr. 
Rpicheiihftch, who hail eeparnted severnl 
Mul>Ntani*es winch make their appearance dur- 
ing its purification. 

At tlie time when Piiickner first engagea m 
the rnnniifacture of th’a acnl , Hiibstancea 

vA(*i# unknown, an'I, cotisHqn.*iitlv Ins view ol 
the llieorv of the riiethorl of uhtaining it pine, 
was (jiiite ditferent from tliat piiinted out by 
Reicheiihiieh. Now, however, when we pos 
Hess an aconiRte knowledge of the nrod^ucts 
which come over in the piif4fication, viz. Cren- 

gotf PiC'imtire, Paraffin t &c., we mai expect 
that the pincesa about to be dincnhed will be 
inipioveii* so that tiie last traces ol foreign mat- 
tiM may be entirely removed. Tiie autiior con- 
siders that the present memoir will not be 
destitipie of interest lor a considerable period 
to (lie practical chemist, as the process discrib- 
ed has been so frequently rejieated 
iiiiiied, and that tiie ptiblicatioii will be of 
advantage to propiietors and managers ot che- 
mical manufactories, viho may, fiom th** re- 
marks offered, be enabled to improve the pro- 
cess, by bringing the additional information 
ivhich may he acquired by the consideration 
of new discoveries, to bear upon tlie subject. 

Many inannfactnriiigcliemistshave long been 
endea voiiripg lo puiilv pyroligneous acid in 
• hlferent ways. The process of i\1«*llprat of 
Pellere; , wlio, bv the formation of a great che- 
iMical manufactory ot this article, not only sup- 
plies it for the use of France, but also exports 
it IS sufficiently well*known. It consists in 
forming the acetate of so la by the double de- 
coiiipositioD of acetate of iime and sulpluite of 
soda ; the iicetate of soda being then roasted, 
the einpyreuinatic matter is driven oflf and tlie 
pure acetatf of soda remains. The objection 
lo the use of this salt is, that at an elevated 
temperature it melts, and that the surface ol 
it gradually Ijeconies dry , while in the interior 
much water still exist, nnd great iliffiniilty is 
experienced in getting ridolii. while to the ace- 
tate of lime the same objection is not appli- 
cable. 

PREPARATION OF THE ACETATE 
OF LIME.— Tlie cnde pyroligneouH ucid 
wliirh IB distilled fioin hard Species of trees, an 
tlie beech, oak, or alder, or troin Hoff pines, 
receives a preparatory purification in the tol- 
liwing manner,— As oiiicli as possible ol the 
fdl mixed with tnr wliiidi sw'iiiis on the surface 
is re'ooied rnechsnicnily . This is best eflected 
nfier llie and has been allowed to settle f«»r a 

* Krdmann und Schweigger Seidel's Journal 

I'lir Tractische Chumic, iv. 3i. 


day. A cask or large tub, with (i double per- 
ferated inlaid bottom (einlejyeboden) li»* Bie 
alkaline caak of the soap-boiler, M tpen taken 
and filled to the height of an inch with 
This is overlaid by a piece of conrse saok-clofh, 
which IS cut ont in the form of the bottom. 
this is placed fix inches of moist wood sawings, 
which are preased down and smothed by means 
of a wooden club. To prevent the sawings from 
being displaced and from awimming about, they 
arecovered to the depfh of fboi’ inches with ' 

er ofgravel. A certain quantity ofimpure acid m 
then poured iiitolhis filtering apparatus which 
is termed a filtering cask, and passing through is 
discharged by g cock at the nottoro. The tar 
IS taken up hy the gravel. Should the quan- 
tity of this be so great as to obstruct the pas- 
sage ol the acid, the sand niny be stirred u|) 
from abnve with a ladle. 

Tne acid which has thus been fi!(i red is row 
plncerhiia large cast-iron i^ssel, w’hjrh in fill- 
ed np to within tea inches of the brim. Heat 
IS then applied, and during its action, lime- 
water previously passed through s hair seive. 
to tVee It from foreign particles, is added until 
the arid is neiitralizeil. The approach to this 
point may lie delected without the use oflitmiis 
paper, merely from the colour of the liquid, 
which becomes darker and pBMses from a black- 
ish browm into a deep brownish red colour. A 
great excess of lime is then added. To a bucket 
of neutralized acid, oonlnining 120 pounds 
(llSlbs. troy) half a pound, (.479lbs. troy) i« 
added in excess. Tms siiper-safuratioii is 
absolutely necessary ; because the lime com- 
bines with a great quantity of empyreumatir 
rosin and oily matter in the acid, forming inso- 
luble compounds which are separnled first. The 
next object is to bring the soliitiou to the boil- 
ing point, nnd to avoid its boiling over. When 
a scum appears, the boiling should be can led 
on gently, and the matter swimming on the sur 
face removed, as rompletely as possible, by 
means ofa ladle during the whole process of 
boiling. The solution in this manner being 
rodiiced to one half, is then cooled and clarified 
in the cask and allow'ed to stand for 30 or 
48 hours. In this state it is called the aoiulion 
ufthe first boiling. 

To ohiniii ilip solution of the second boil- 
ing after the neressaiy clanficnlion, the liquid 
is drawn ulf into the same vessel after it has 
been cleaned, or into another iron vessel of the 
Stirne Hesoription. The sediment is thrown 
upon a filtering cloth and set aside. For the 
second evaporation a shallow vessel is employ- 
ed, wliuse depth is not above 14 incheri. 
Pruckner uses « vessel of 4 or 5 feet^ long and 
2 lo 3 broad ns being most convenient Tlie 
fire burns under it, upon the grate of a wind , 
furnace, and stretches under the bottom of the 
vessel towards the chimney, p When the solu- 
tion ot the %eC0Dd boiling is heated, the fiee 
lime miMtbe neutralized with pyioligneons arid 
as long as reddened litmus paper is coloured 
blue. Wlien jplaporated to tWo-Uiirds or 
one half, the solution may be freed from any 
impurities by passing itt liroiigh a linen llJterei, 
or placing it iiaa cask and allowing it to co«>l 
and settle. 

’J'lie liquid having been treated in this wai, 
should be again planed in the flat vcs.^el, nnd iiy 
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n bf ftt evaporated to a mats, which while 

wbrnif aiiioiild uoaseas the eonaistence of thick 
tnrpeotioe, and niter coolinf should not stick 
to the fingers, hot should rather crumble down 
when pressed. Considerable core isnrresiary 
to^varaa the ood of this process. When the 
solution is beginning to berome thick it mn^t 
be stirred with ocuncd irou spatula, of such 
a length, that it may extend over the whole 
vessel, in order to prevent the salt mass from 
being hiirned. 

The acetate of lime now half dry, is transfer- 
red from the evaporating vesapl to a atone or 
iron plate, and spread by means of the apatnia 
to the depth o( 2 or 3 inches, (pr the purpose 
of cooling. It should not remain so long as 
to nttraet much moisture, but should speedily 
be suiijected to the last operation, the. drjing 
and roasting of the salt. 

TAs drying furnace is a simple wind fur- 
nace, 7 or 8 teet loAjr, 4|| to 5 feet broad, built 
of brick : at 6 inches above the ground is the 
ash pit, 8 inches broad and 12 inches high 
which is covered with a grate of bricks. The 
fire-place is 20 inches liiith and 10 inches broaii 
at the grate , ovei it is an arch of bricks, so that 
♦he fire cannot play on and heal very highly, 
the iron drying plate iving oiithe sideoflhe 
hearth The B]>are below the drviiig plate is 
separated from the hearth, by a partition of 
bricksSor 4iitche8 high ; 1*2 inches above the 
outlet of the earth theie is a laser of iron bars 
i ][ (o 2 feet from each other, and upon these is 
deposited the drying plate This consists of 
cac4-iron|or nn iikIi thick, and is formed 
according to the size oi tiie furnace. Round 
the iilate the furnare hul l up to the height 
of 10 inches, on the suit of the trout wall, 
leaving room lor doors, winch tnnv be calcu 
lated at 2^ feet. 'I'hese doois are two, one 
above the other, through which the whole 
interior ot the (urnace can be inspected. 
'I'liev ate ftiitued of (lute-iron, anti have in 
ih^ir middle a sliding door to admit of the 
exit ot the vapour ftum the acetate of lime 
and of seme ventilation. A wall built at the 
rndofthe plate or n clay partition separates 
the whole of the driing plate from the cbimney. 
Ill the vv'alls of the furnare, iiou-bars are fixeil, 
and npoQ these lies a second drjing (dale 
which rovers the drving space. Tliis plate 
.48 it does not come in contact with the 
fire may consist of good iron or of clay . 

Above this dry ing space nnuther is iorrned 
by means of the chimney. "1 he heat passes 
as well under as above the drying space, and 
passes into the clnmney, which is situated at 
the side of the furnace, and can be shut by a 
valve In the drymir space the tempeiature 
is usually between 60® and 90" R. 5l67® to 
234^0 F.) 

,, Turf forms the best material f/ar fuel, as it 
does not burn rapidly, ond prodtees a steauy 
and equal temperature. 

DRYING OF THE ACEIAIE OF 
LI ME. -* When the furnace is tlioioiighiy and 
equally healed, the flame of the fire is nllowed 
til suliside. If wood is employed aa fuel, the 
siidirig doc»r should be opened at the looi- 
mencemeiit, iu Older to allow the moisture to 
csiape. I he salt is translened from the eva- 


porating vessel to the drying plate, and s(irend 
out to the depth of two inches; and, after the 
first portion has become somewhat div, the 
depth is increased to four or five inches; (he 
heat is preserved at Ihe degree already mention- 
ed for twenty-four hours, and rinriiig this tinin 
the salt is turned several times. Subsequently 
when the n»«»s appears to be becoming dry. 
the tf'iiiperntiire may be increased to 100® 
(257’F.) so as to Hry it completely. The mass 
IS drv and pro()erly' toasted when it pngkesKes 
the following churacters: It must, before cool- 
ing, be bi ittle, easily rnimbied between the 
fingers, mixed with blackish rarboiiHi eons 
points or i(ireHk.s, between vvliu-li a(i| ear white 
pieces ol lit \ still, a solution o< the coinmiiin- 
ted salt : in lain or six times its volume of hot 
water possesses a \ ellowish brow ii coloiii with 
a dark tinge, while previously it had a i eddish 
brown colour. 

When the he it is increnseil towards the 
end of the pioress. as dt'.*rrihed. c-ire must he 
taken to lio i* gindiinlly. so that no emoke shall 
rise frniii llie acetaie. heraus*- it might thus 
be deroinpo^eii. Neither must any spark he 
permitted (o come in contact with the acetate 
oflinie ,\)eiaiiNe. like sugar of lend, it pos 
sesses Ihe pMi(>rrly, in these circiWnstances 
of catching fire iimi burning, by wbicli the 
whole diy (Meparation would be comi>lelelv 
destroyed. Tlie treatment of (lie acetate of 
lime in this manner, by means of gradual 
drying, as fxperieiiee has sliew n, possesses 
many advantages over the method of drying 
the salt in no open vessel, beennse there is no 
loss of ai et:c aciti. ns rrlw ny s occurs by (he )at 
ter process. The operaforhas the piei>artitiun 
coin())etely in his('Ower, uud w'ltli little ex 
petise of tuel and time, many linmired \vei|>htH 
of salt can he prepnied at once. 

I’his pi ncens does not merely ►xleiid the le 
moval Ol the inoiMtiiie from tlie acetate of lime, 
hut a chemical inHucDce n fxerleoby meniia 
oi it. liecHtiae, it is certain that the sub 
atanres formed by diy diNlillatioii, which liavt* 
been recently distingutiihed by Hen beiibach, 
ate partly liisnii.rded by the heat, and puiily 
dec'oniposrd ; the acetate ot lime possessing 
very diflVreiit pro(»erlieH belore uud niter the 
pioceHs. Alter the prods'^ the .salt doeri nol 
imbibe wiitei so leadiU u« it dm previously 
After solution, (ilirniiori and eviiporatron, a 
much purer pionurt i!s ohiamed ihan belore, 
ami upon the filter a resinous matter reinaiiiH, 
the constituents of which have not yet been ex- 
amined. Affei the com(detion of the pieviuus 
8te(>8 the operator proceeds to the next, Ihe 

SEPARATION OF PURE PYROLIO 
NEOUS AND ALK'J IC ACiD.— Into a emvt 
iron letoit, ca| able oflioiiiiiig 30 iiieuKiiirii ot 
wider, (of 2 lbs. VieiuiR weight,', introduce 
20 lbs. (Vienna weight) of dry acetate of iiiue, 
and then 5 lbs. of water, and stir the mixture 
wel)n{* by means of a wooden spaluL. 'I’lns 
preparation should be made in the evening, 
and the mixture allow rd to stand till the mom 
in-i. On the following day 20 tbs. of Engli' h 
aiilpliiitic acid, diluted with 5 lbs, ol watM 
sbuiild be added, and tlie rover ol the riU'ii 
ciinentrd. ’’V 
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TliP co\er should be made of pure tin^nd 
united with a refrigntory, whose tube is also 
formed of the same metal Priickner cnnaiderii 
porcelfliii {ireferable to tin foi the couipositioii 
of the cover, or rough burned clay (nicht durch- 
snitzender), the latter of which he himself 
t’n)[iloys. 

fo prevent the melting of the tin, when that 
metal IS employed, it is necessary to separate it 
trom the ironojf the retort by means of a stripe 
oriinen;B Intinir of liinn and fine sand then 
»ei ves to unite the cover and belly of the retort. 
Larger retorts are nut desirable, because, to* 
wards the end of ihe distillation, decomposition 
of the nretic acid is readily produced, in con- 
si quenreot the destiiirtion w hich n portion of 
the niHSN in contact withtlie hottum undergoes, 
wlu'e all the acid rontained in it is diiveti off. 
Tiie distillation begins with ;i gentle fire, and 
alionld he earned on wiihniit increasing the 
tieut, until ilie. liquid passing over begins to 
produce a lellowish colour in the distilled li- 
quid, It is not Will ill while to nht>iin flie last 
I'ortions (if the arid, hec.iiise tiie ednet is iiii- 
pore, anri sul phnr neginasiooii to siihliine 

rroin the L^5lhs. ol acetate ol li ne are ob- 
Iniiu'd 2o to ^7 parts ot ncid 'I'lie gypsum 
K inniffing in the retort can be easily remoied. 
It contains some free acid, which may he 
w.tslicd out and preserved for further use. By 
the action of the Bulp.b«ric »cid upon the acetate 
ol lime, a sulphnroivs smell will he nerceived, 
w hit h also exists in the weak acid vvhich pass- 
es ov“r first. This arises from a partial de* 

< (Mill ositicii of the sulphuric arid, in conse- 
ijiie'nce ol w hich sul^ihuroiis acid is disengaged. 

I'o diminish, ns much as possible, the quan- 
tity of tins in the who'e distilled liquid, the fiist 
tenth is removed. '1 he subsequent distillation 
IS continued until the liquor passing over be- 
gins to lose its pure water colour. The last 
portioii.s w ill, the rr foie, be separated and mixed 
with the acid whicli passed over first, for the 
purpose ol being turiher purified, 

'I’he acid obtained in the manner described, 

I iossesaes general ly the Sf»ecific gravity of 
045 — 1 050 , IS rfflourles«J, like water, and re- 
tains still ri trnre of the uiigiiial ein[iv t>uiiia(!c 
od our. 

It (ontniiis also some sulphurous acid, tiiid 
possesses corresponding cliuiacters, hut loses 
ii nfrer being exposed for some time to the air, 
in open vessels, the acid being coiivei fed into 
siilphuiic acid. 

It is obvious, fiom the quantity of acid re- 
roinmended, that, for the decomposition of the 
acetate of lime, nn excess ol siilphniic acid ia 
neressaiy . sinee, for 100 part.s ot dry salts, 
parts oi ncid. excluding sterhinmeti ical quan- 
tities, would be sufficient. The peciilianty of 
I’rurknei's pioceas, he considers to eonsist in 
these proportions ; and lie has found that the 
addition ol the excess of sulphuric atidisthe 
most powerful method of destioGng or decom- 
posing tlie emp\ reumntic matter existing in 
ihe py roiigneoiis acid, lii consequence of iiiat- 
frntion to this rn cumstaiice, the methods of 
puiificntion puinted oat by seierul chemists, 
i Hpecially tliat ol B. Stolze, in his woik, 
“ Onindlii'he nnleitnng die rohe Holzuiire zii 
leimgeo,” Ivr., must he eitlier useless oi very 
iiK'lfirieiit. 'i'lic iiifthod of previously heating 


the acetate of lime, and of abolisbi'Ag the dry- 
ing in an open vessel, ov^r a free fire, is a 
derided iniprovrriient. Pur thus, there is an 
inconsiderable, or no loss b> the decomposition 
of the acetate of lime, with the leaat jfossjble 
waste of time and fuel. For manufacturing 
purposes, as for making acetate of lead, and 
acetate of copper, there is no need of repeated 
distillation, becanse the sulphurous and sni- 
phuric acid can readily be separated in the 
following manner : A quantity of liqn id d is > 
acetate of lead is to be^ prepared, to about a 
pound of which the distilled acid is to be add-, 
ed, until no more precipitate of sniphate of 
lead falls. *l'lie latter alioiild be collected and 
ti’eighed. 'I'lie quantity of viilphiirio acid in 
a given qnantity ofthe acid, being (bus known, 
it i'4 easy to calcnlate how much of the acetate 
of lend solution will he required to throw down 
the whole acid in the g^etic aciil. Some sul- 
phate ol lead is held in solution, which is of 
litti** noiiseqiience in the manufacture of sugar 
Ol lead. 

FURTHER PURIFICATION OF THE 
PYIIOLIGNEOUS AOID.-For chemical 
and pharmaceutical purposes, it is necessary 
to have pure concentrated ncetic acid. To 
accomplish this the siilphurons acid in the 
distilled acetic acid should be digested for a 
short time with finely pulverized brown-stone, 
and a little wood or animal charcoal. One 
pound of brownstone and | pound of animal 
charcoal arc sufficient for from S5 to 30 lbs. of 
acid. • 

The siiperuatant liquid after the precipitate 
has been allowed to subside during 12 hours 
should be decanted off, tiansferred into a retort 
and rectified by a second distillation to dry- 
ness. The arid passes over pure and colourless, 
and destitute of iiny smell, save of acetic acid, 
having a specific gravity of from 1 ’042 to 1'049. 
or 7® or 8® by Beck's areometer, and may be 
used for all chemical purposes. According to 
the custom ofthe trade, and of the French 
maniifsictiirers. a portion of acetic ether may 
be ndfled to tlie acid, by which mixture the 
smell becomes more pleasant. 

iSmjd/ / emi’fit.— Arrordinir to A. Richter, 
chemicnl riiHiiniactiirer at Konigssanl, in Ro . 
hernia, with whom Priickner corresponded on 
this subject, it appears, that when the pnre 
aci^, obtained by the proce.ss described, is 
neutralized by cnihonate of potash, and then 
some strong potasli lye is added, it sliti retains 
a yellTvv colour, from the presence of an oxy- 
diziible body, ot which it is difficult to free 
the acid. Prurknei , during the com se of last 
Slimmer, in his researches, fell upon a Method 
of affecting the sepaiation of this subatnnee. 

Pyroligneous and is not precipitated by in 
fusion af galN, and even after some lime no- 
thing ialis. If however tinctnre or ibfusion of 
galls he poured into n solutinn of pyroligneous 
acid salt, as of row acetate of lime (or acetate 
Ol f'otash) a dark reddish purple precipitate 
subsides, which contains a salt of tannic acid. 
The previiiusly blackish brown liquid becomes, 
clearer and transparent like Rhenish wine! 
and leaves aftei filtratibn and evaporation to 
dryness, by being placed for several davs in 
a temperaluieol 70^ or80®R. l89®or212® F ) 
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n UMi# w^kich, « hen rompnre'^ with 

^ the mrifrtiiAl 0 nU, uppeare mnehUjthter coloured. 
Ifthi* {■di890lv4Mi in viiiter. or if the filtered 
liquid before filtration ig trerited with «otiie 
Hnimal charcogt|/, the colour ofllKS salt hcromea 
lighter^ unrl tl>e odour w removed. This 
snltof likAe helqg diluted oith f ofNulfdiuric 
acid and aa muck water, niter di«tiilation car- 
ried nearly todrynegg. nod digention with black 
oiide oriiinitenneae and re.distillAtion,atrorded 
an HOiit of aoecific aravitv i *060. Thmaoid 
wlifii ii^^utiMliaed with a Hoiiitioii of carbonate 
of potadli. nnd the a<iditu>iiorHUiite pure colour- 
I^Arf potash Ire, aoquirea no colour^ and con- 
tinued in thiH state foe. aeveral weeKa. As 
the eipposc of the gadd HOnId be roitaideta* 
Me, Pruokner recomuienda aa a aiiiiHtitiite. a 
decoct ioM of oak hnik, which he fouod to alTord 
a iTecipitate, or a decoction of the folleu rat- 
kuiaot (he commoti aider (/4/nits gfutinnsa ) 
— Records of OeDeraf Science. 18^. 

PHYSlOLOCiV OF MAN. 

ON THE EXtERNAL COM IG C RATION AND l\- 
lERN'AL AOOJIPGATION. 

(Couttnued from page 16.) 

X X V 1 . Some bodies, the solids, fill space 
in a durable and uniMrm manner, vrhilst 
others, the liquids, vary in thetr manner of 
filling it These, air and water, are the vehi- 
cles which contain the solid bodies. All oi- 
gauic bodies, asalso all mioeials, mercury ex- 
cepted", are solid. Organic bodies at the same 
time have a regular form, which minerals only 
present in the state oi crystallization. Jn com- 
paring these two groups of bodies, in reference 
to their configuration and aggregation, we aie 
under the necessity ol confining ourselves, as 
far as niineia's are concerned, to those which 
are possessed ot a regular loim. 

XXVll. All organic bodies, plants a.swcn 
as animals, have a form inoie or less round 
and oval, or branched and articulated, and 
they are confined by curved or undulating 
lines, as also by convex or concave surface'* * 
Inorganic bodie.s, on the contrary, in cases 
where they have a regular form, asm crystals, 
are limited by flat surfaces and right lines by 
the conjectioQ of which, at ceitaiu inclina- 
tions, are produced ridges and angles. 'I'liis 
has been sufficiently demonstrated by It^m6 
de I’Tsle, t Bergrnann, t but particularly^ by 

• Sevenit of tbe immedisto organic principles 
are exceptions to this rule, inasmuch as, after 
having been tafcon firom linog bodies or secreted 
in them, they crystallise in different insnners 
Chelesterine, one add, and the sugar of mitfc 
are, iu this respect, among tbos<^ from the am* 
mal kingdom. Many vegetable subsUtnees, 
different acidspsuch as the pure sinapic, 
thp 6 enxoie»and others, but especially die ssU- 
fiahle vflgeCi^e bases, such as morphine, narco- 
^vno, strychniue, brucine, quinine. Arc. ; lu fine 
tiie sub I'osiuous sulistances, crystallise. The 
forms of the tatter ore, however, for the roost 
part, globular or radiated, like stars or rosettes, 
rfCi'ording to Bonasire, f&ur la fjvroe cristnliine 
rie plueievrs seos-rhiines ; in the Anqples de U 
jioctet^ Linneene, de Paiis, Kov. Idt 7 ,p. 

t Esssia de Cristallograpirie, or. Description 
des Figures Gfiomfitriques nro^s ana diflfei ( ns 
Corps d« rogne Mineral. Farts, lf 7 S,in fiio. 

; tehordie Cestaltcn dcr Kr>«tallc, I7r.i 
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by ulialiy,* Brochant de Villiers,+ and by 
otlieis. It is known that cry^^tals exhibit a 
gccaf tlivcr-tily of form*!, both simple and com- 
plicated ; these ate cubes, liexaediaU, rhombs, 
prisms, columns,^ 6lc. ; but, however va- 
rious their forms may be, it is pos«ible not 
Withstanding, according to the connexion of 
their parts, to reduce them to certain primi- 
tive forms and lo ceitain systems of c’lystalli- 
eation.^ Thus these bodies, as was well re- 
nfarkeu l>y Kielineyci .|| icpresent in some 
degreothe effectof nn elementary geometry, 
whilst nature has emploveda high gcr'ineiry 
in proceeding to the formation of livinr bodies . 
It may be also said, and it amounts to the same 
thing, that the foi ms of organized bodies are 
mute complicated tlnin tliose of inorganic 
bodif‘«. 

XX\ III. Ttie organic kingdom exhibits a 
much greater cihuml.ince and divei^'ity of 
frrims than th.it of the bodies not endued 
With life. I'he tlrousands of vegetable and 
animal ‘•pecie*', showing so many differenees 
III then cunfiguiatioii, aic proofs of this. Ac- 
cording to an estimate* made »ome sears ago 
by HuinboUlt.li there are known nearly 
filty-six ihousands|>eeieH of plants, and fifty- 
one thousand seven hundred animaly ; but. 
since that period, besides a great number of 
new vegetables and animals have been dis- 
covered. 

XKIX. If we compare living bodies with 
nnneiabs in leference to their aggrtgalion, we 
observe th>ii, according to tiie expression of 
G U. 1 reviranns,** organic bodies are dis« 
tiuguisbed both by the regul^lfiy and the 
heterogeneous nature or their pans, whilst 
the latter aie possessed only of the first cha- 
lactcr and want the second. All living 
bodies, vegvta^^>lc>, and animals, are com- 
posed of heterogeneous parts. I hoy always 
contain solid and liquid constituents, wiiK^h 
i.s looked upon by lluinboldl tt>es a rha- 
racter essential to them. Besides, we remark 
in all, except the most simple, a vast number 
of heterogeneous components ; in plants, wu 
see roots, leaves, and flawers ; in unirnaU, 
muscles, nerves, vessels, bnnes, and viscera 
of several kinds. I'hese parts, regulaily ai- 
ranged and rlistrihuted, are themselves com- 
posed of more simple paits; the liiMus m 
organic bodies, on thfi contrary, are not (lie 


* Essai d’une Tlitono Mur la stnictiirt^ den 
Cristanx. Parla, 1784, in 8vo. Traits do Mmeru 
lof^ie. Paris, iBirx. 

t De lu Cr.atallizntioij Considerce (•eonif'fri- 
queroent et Physique mont Strasbourg, iHItf, in 
8vo 

t Whenuvor tho (qieraiion of ervstallixation 
has b-'en troubled, and tiio molecules are pn * 
ripitated sudd* niy, tlie regular geometrit^l form 
is cli.iii{:od, uiid Very frequently round forms are 
produced ; but these, according to Haiiy's very 
just remark , show a want of perfection ii. the 
niiiieral kinf^dnm. 

$ Weis , in the Abbandlungcn der Physika 
liw'heri Klasse def Akadeiuie der Wisseuschaften 
von lierlin, years loll und 1815, p.VHD. 

(} III his ( ourse o( Lcctuies on (icncral Xifio 
logy, 

^ Annales rio fhern'e, vol Irt, 

Biolo^ie, V. I, I5H 

11 Aptiorismcn ao»l|[^cr Pllanzrn. Ph\sio(ogi<\ 

p .Ci 
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result oi an assemblage oi iieterogei|pu& 
parts, or it, sometimes, they present this 
dial acter, the parts are only simply mixed 
with each other. Generally apeakiiriR, crys- 
tals are composed only ot homogenous, solid 
pait-i.* 

XXX. Inasmuch as organic bodies aie com- 
posed of liquids and solids, it follows us an 
immediate result, that they possess hut little 
coiibistency and rigidity- All of them are 
soft and flexil>le, eitlier throughout, or in a 
gieat number of their paits. In fact, their 
consistence vanes considerably, as well in 
vegetables as in animals, and not only in the 
different gioups ot living bodies, hui even in 
the diffeieut parts of each individual. In ge- 
neial, we remark that the more important 
paits of these bodies, those parts which pei- 
form the pimcipal offices in the accomplish- 
iflenl ol Iheir special manifestaiions of activi- 
ty, possess the smallest consistence and soli- 
dity, such as the fibres of the roots, the sap 
vfsselfi, the aihurnum, the leaves and flowcis 
in plants , the nerves, brain, muscles, the 
vi'^cera intended for tlle•proce^s of digestion, 
and of respiraiion, and tlm-se de^tuiv d to the 
inovctnent of the humouis and in the differ- 
ent «lbieiions in animal.s. 1 lie consistence 
v.iiies also in proportion to the age. U<- 
gaiding this, we may lay down the principle, 
that it IS so much the moie diintiiished in ve> 
getable and annuals, ns ihO'^e bodies aie least 
di'itanl from then oiigin, or from ilie peiiods 
of ihrii development and growtli, whilst it 
inci eases, logetliei with the rigidity, in pro- 
poiiion as they apfproach the end of their 
career. 

In organic bodies, on the contrary, which 
are composed cntiiely ot solid parts, are re- 
marka hie for their gieai legidity. In them 
wc do not see paits diffeiing in point of con- 
sistence, neither does their ligidity vary with 
the duiation of then existence. 

XXXI. Another coii'sequencp of the mix- 
ture of the solids and fluids, which enter into 
the composition of Jiving bodies, as well as of 
tiieir state of sotiness, i-, the facility with winch 
they undeigo changes in the relations of their 
structure, that is, with which they move. 
These two very circumstances render their 
chemic.tl composition ruoie easily attacked 
by external influences, as of heat and the 
atmosphere, which act principally on their 
liquid parts. Mineials, which aie composed 
of solids, and possess rigidity, do not exhibit 
the.se changes in the mutual connexion of 
their paits ; that is to say, they do not move 


* The drops of water which are luet with 
sometimes in crystals can scarcely be brought 
forward as an objection, because they are purely 
accidental Thus Brewster (Transactions of the 
Royal Society of Edinburgh, vol. x p. 1,) found 
colourless anti transparent liquids in some to- 
paxes, in the chyrsoberyl, ui the Quebec quarz, 
in the amethyst, &c. Commonly these liquids 
only in part Ailed the cavities of the crystals, 
and besides contuinod a bubble of air, which dis- 
appeared by the action of heat, b cither can 
the water of crystallization be objected, since it 
IS intimately combined with tho very matter of 
the crystals, and is not distributed in spociAed 
spaces, as the humours of living bodies arc. 


and are le^s liable to be varied in their com- 
position by the action of exterior iaflaeuces, 
particularly of heat aud the atrooephere. 

XXXII. All organic bodies do not only 
exist as a result of an assemblage of solid aixl 
liquid parrs, but moreover this sort of consti- 
tution is'indtspen^-al.ly necessary to their ex- 
istence and pie«iervatioti, inasmuch as it is the 
reaction of .solid and liquid parts which de- 
termines and maintains the roanifestations of 
activity or of life-* If the juices of a plant 
are absti acted, it dies; if the mass of its 
humouis are Withdrawn from an animal, and 
Its veisels errifitied of the blood contained in 
them, life i4 extinguished. Let the solid parts 
be destroyed in a mechanical or chemical 
manner, in this case too the manifestations 
of the life cease. It follows, then, that the 
.oolids and liquids of living bodie'^ are in a con- 
tintial rccipiocity of action, in(li.spensably ne- 
cessary to the support of life. 

XXXIII. Another cause, too, of the e'^sen 
tial and neceshary connexion winch exists, 
in organized bodies, between the liquid and 
solid palls, is chat the latter take their origin 
from the former. Kvery animal oi igiii.iics 
from a liquid, in the miust of u hicii it is funn- 
eil. Li.piids, also, aie incis-autly fuinisbnig 
liie materials lor the nuliiiion of the solids. 
'I hese |/ 0 -icsiH capalnlity ot exercising fheir 
iiiaiiilestaiious ot activity only so long as they 
aie riouiished. Kveiy substance whatever 
which enters into organic bodies, under the 
name ol food, should be liquid, or at least 
susceptil le of I ecumtiig so. The ‘^olid, 
themselves are likewise resolved into liquids, 
inshort.all matters which are elicited and 
rejected from living foodies, during life, are 
moie or less liquid. Ibit the constitution of 
the liquids depend.^, lo its turn, on the roani- 
fcsiations of activity of the solids, for these 
aie the chief source of the qualities which 
distinguish ihciij. 

XXXIV. Neither is It difficult to convince 
ourselves, by an attentive examination with 
the niicroBC(/pe, that the paits entering into 
the composition of organic bodies, are of 
another nature fiom those which constitute 
minerals. 13y this instrument we perceive, 
both in the liquids and solhls of vegetables 
and aniiniuls, globular or oval, and occasion- 
ally battened, bodies, 'i'he mo->i simple 
aniflials, such as the infusoria, polypi, as well 
as the most simple plants, the confervs, ire 
mellaa, the pulverulent mushrooms, the 
by6'>u6, &:c., aie composed of globules, as is 


* Some vegetables and animals, of the most 
simple species however, for instance, mosses, 
infusoria , ratifera, ( vorticelia rotaUtrla) vibri 
once, (vibrio anguilla) *c., survive for some 
time tb#loss of tbeir liquid parts; they may bo 
disscsted so as to give no sign of life, and when 
afterwards they arc moistened, the phenomena 
of life are again iviused in them, as is sViowo by 
the experiments of Needham, (Nouvelles de 
couvertes faitea avec le Microsoope. Leyden 
1744,) of Baker, (Employment for the Micros- 
cope, Loi^on, 1704.) of ftpallanzani, (ObserMi 
ttons sur lea Animaux qu'on peut tuor et r< s 
susciter A son gi6 ; in Opuscules de Pliysiqm-, 
vol. ii, p. SOI,) and of Eoutana, (sur le vinui da 
la vipArc, vol i,) 
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sHoMfrottk the results of Trembley’s,*Schoef- 
fer sf Carolitii's4 and other observational. 
In the majority of the animal humours, glo> 
bules have been, found ) In the blood, chyle, 
saliva, the paneireatic juice, the fat, the se- 
men, and the milk, by Leu\veahoeck.$ Hew- 
son.ll and W? recently by Home, Prevost, 
and Dumas, Rafu,f Gottfried Reeinhold,** 
and Ludolf Christian Treviranus.tt &c. have 
likewise met with them m ilie proper juices 
of plants, especially in those of the milky 
kind. Globules of divers kinds are also seen 
in the cells of vegetables. Of. this soit are 
those of the starch found in cotyledons ; of 
the albumen of grains of corn and bulbous 
roots; tlie resinous globules of cblorophile. 
in the parenchyma of the leaves, and the 
coloureo globules in the cells of the flowers. 
Similar globules have also been perceived in 
the cellular tissue, the serous and mucous 
membranes, the brairi'and nerves, the tendoQ.s, 
and the different glands of animals, by l.eu- 
wenhoeck. Hook, Swammerdainm, Della 
Torre. Prorhaska, Fontana, &c-. and latterly 
by llarba, Horne, G. R. 'I’reviranus.t^ Milne 
Edwards,$$ Dulroc’het.]|I| Prevost and Du- 
mas, Hodgkins and l.ister.* Lastly, they 
are dijjrovered also in the einbryonsof plants 
and animals that are forming, a fad demon- 
strated i»y Swammerdamin.t C. F. Wolf,* 
G. R. Treviranus,$ Spreng<*l.)| L, C, Tievi- 
ranus,1[ Link,** ltudoiphi,+t J- F. Meckel,:^): 
and many others 

• poor servir a rHiatoire d’un genre de 
Polypea d’eeu douce. Leyden, 17^4, p. 54, 

f Von den guinen Armpolypen. Ryenaburg, 
1759. p. 21 

t Ueber Pfanxenthiere dea Mittolmeera, p. .56. 

^ Opera omnia aeu Arcana Naturas. Luydeti, 

j| Opus Poathitmum, Description of the red 
Particles of the blood. London, 1777. 

V Entwurf einer Pflanzen Physiologic. Trana- 
lated from the Danish, by Markuasen, p, 91. 

•• Ueber die Gefasac und deu Bildurgaaft der 
Pflanzen, in Vermiaebten Schnften, v i, p. 145 

tt Leber den eigenen Taft der Gewasebne ; in 
Tiedcmann’a und ^revirauua' Zeitsebrift fur 
Phyaiologie, vol. i, p 147. 

it Ueber die Orgaiiiachen Elemenfe dea tbicri- 
acben Kdrpera ; in Vermiachten Sebriften, ena- 
tomiachen und Phyaiologiachen Inhales. Gojit- 
tmgon, 1816, vol. i, p. 117. 

Sur la Structure Elcinentaire dea Priiiripauv 
Tiasua Organiques dcs Auimoux, in the Arrtii- 
ves Generates de Medicine, I8‘i3, vol. lii. ^jRe- 
cherchea Microacopiques sur la Scructure m 
time dea tiasua Orgaiitquoa dcs Aniraaux , in 
the Anoales dea Sciences Natureiles, 1825, vol. 
ix, p. 362 

lilt Recherche# Anatomiquea et Pbyaiologiquca 
anr la atructur intime dea Animaux at dsp Ve- 
getaux. etanr leur MotilitA Paris, 1824. ’*■' 

BibliothCque Uuiveraclle dea Sciences ct 
Arts, vol. xvii. ^ ^ ^ 

• Philosophical Magazine and Annals of Phi- 

lo^phy. No. 8. 1827. , <* 

t Biblia Natone, p 617. He saw globolea on 
the young bull head froga, 

t Tbeoria Generationis, vol ii, pp 2* *0, 53. 

4 Biologle, vol iii, p. 233, vol. ir, p. 9. 

)| Von dem Ban und der Natur do Gewaschae. 
Halle, 1812, p. 71. 

V Vom inwen^geo Baa dor 6«w|sciiso, p. 2, 
Beitrige sur Fftaosen Physiologic, P. I- 

•• Grtmdlehren dei Anatomie und Phyaiologie 
der PflancCn, p. 20, Nachtrlige,p. 3. 

It Anatomie der Pflstizen, p 27. 

it Yergkficbende Anatomie, vol i, p. 40. 


JvXXV. These globules or corpuscules 
peculiar to organic bodies, none similar to 
%Wiich are found in minerals, are to be con- 
sidered as the elementary forms of the former, 
as the final organic molecules possessing a 
distinct form which are peiceivable in them. 
Organic matters, in general, appear to have 
the property of assuming, under certain cir- 
cumstances, globular forms. This is chiefly 
remarked when they pass fiom the liquid to 
the solid state. G. H. 'J'reviranus saw glo- 
bules formed during coagulation of the white 
of an egg, which he had not distinguished in 
the liouid albumen. Prevost and Dumas ob- 
served the same pV^enomenon in albumen, 
wliose coagulation they had eftecled by sub- 
mitting it to the action of the positive pole of 
the galvanic pile. It is globular corpuscules, 
also, which fiist appear when infusorid arc 
formed in the muhst of organic matters in a 
state of (lecompositiuii. 

XXX\'l. Tiiesc organic elementary glo- 
bules, who^e \oliime, coloiii, and other quail- 
tie's hIiow so many difierences in ihe liquuU 
and solids of plants and .'inimai', form tl e 
basis of the different ti'^sues, the presence of 
which distingui-shes living lodics from mi- 
netals, wherein nothing that can be coitlpared 
to them is perceptible. Animal ii's'«ues aie 
the conseciuence of^ or are composed bv dif- 
ferent modes of arrangement ot the glohules 
These are ranged m series and lines in the 
fibioQs tissue of the nerves, of the m uncles 
and tendons. They are eatended m the form 
oflamellie in the cellular tissue, and those 
membranes that aie chiefly composed oi it, as 
the serous, synovial, and mucous, as well as 
in the coats of the vessels. ‘I bey are found 
variously united in masses in the glandular or- 
gans, the liver, Jlhe kidneys, the salivary glands, 
the pancreas and te.sticles. 'i'he tis'-nes ol vege- 
tables have not been bithcito sufficicnily 
examined so as to a-certam the prci lae 
arrangement of their eh-Mieiitai y gioliult-*. 

XXX \ II. The UD'OM of jn ex- 

tremely divcisificd mofU'^ of con. lunation, 
disposition, and form, give' oi.gin to thf' iKiris 
which wti sec excrciaiog the diflcrcnt Uinc- 
tion*- in organic i»odics, do nog their Iifo, and 
which w'e tle«ienatu by the name of organs or 
apparatus for tlie peiformanco of the diflerent 
nianifcMutions of life. Paris resembling these 
are never met wiib inorganic bodies. 

X-XXVIII. Organic bodies, at least the 
more complicated, have their sui/ace supplied 
with a covering, which confines them, and 
which surrounds the diflereni liquid and solid 
parts, oigans, tksues, .tud combiiintions of tis- 
sues, enteiing into their composition. This 
covering is called skin in animals and bark 
in plants. The diflercnl sized openings hy 
which it is pierced, permit living bodies to 
absorbSfiubstances from without and to expel 
substances from within. VV'e find nothing 
like this in minerals, whose constituent par- 
ticles aie without any roear^s of sepaiatioii 
diiectly exposed to the surrounding media. 

XXXIX. All the paits found in, and 
whose union constitute, organic bodies, are 
held together hy the bonds ot a strict cau^al.‘- 
ty. In relation itAlheir origin and formatioa 
they are dependent on each other- I'his pro- 
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position iloes not only follovir from what 4ias 
alieady been said coDCertiiug the connexion 
of liquids and 8olid<«, but also from the man* 
ner in which organized bodies are formed in 
the midst of matters which produce them, 
'i'he radicle, proceeding tiom the fertile seed 
of a plant, determines thegiowlh of the stalky 
which afterwards plays tlie same part with 
lespect to the leaves and flowers. The parts 
which appear first are the cause of the mani- 
festations of those that succeed. Thus, in 
tlie embryos of the more complicated animals, 
the two most generally extended apparatus, 
the nervoiK and vascular system^, are those 
which are first iornied, and fiom whose torma- 
tion iliatoi the others pioceeils. 

A similar relationship of cause and elTact 
docs not exist between the pirts whose ag'ie- 
gation produces minerals. When a crystal is 
formed in the midst of a liquid, the panicles 
of which it 13 composed are united to each 
other by the laws ol atfinity and coliesion 
alone, without the first which congiegate. 
exerciiing a determining action on the forma- 
tion and arrangement ot #lie others, as hap- 
pens in the foirn.ilion of organic bodies. 

XL. Once produced and formed, the solid 
and liquid parts remain, so long as they en- 
dure, in a continual state of dependence ami 
reciprocity of action,* that U to sav, that 
they aic to each other as cause and effect, or, 
to employ the expression of Kant,t as means 
an I end. The liquids contained in defined 
spaces of difterent kinds, and spread through- 
out the solids, combine with tliem, and pass 
from the liquid to ihe^iolid state. The solids, 
on the otht^r hand, are redissolved and return 
to tlie liquid state. Moreover, the liquids act 
on the organs which they urge to the produc- 
tion of rnanifesUtions of activity, while the 
organs, in their tui n reacting on the liquids, 
keep ihe.m in motion an I modify their proper- 
ties. Eveiy pail ol a plant or animal contri- 
bute.s, bv its manifestaiiori of activity, to the 
preservaiiou of the individual in the full ex- 
ercise of iU faculties, and indiiecily also to 
the maintenance of 4lie species. The dura- 
tion of vegetables, with a few exceptions, 
which will be spoken of hereafter, ilepends on 
the root, the stalk, and leaves, which all con- 
tribute to It b/ iheir special functions. These 
puts and the flowers, or genital organs, which 
they produce, assure the duration of the spe- 
cies. The same IS tlie case in animals. The 
organs of digestion, of absorption, of respira- 
tion, of the circulation, and of secretion, as- 
sure, by the very fact of their manifestations 
of activity, botli llieir own preservation and 
that of their numerous apparatus, of the or- 
gan9#f the senses and of the locomotive ap- 
pardius, just as the functions of these latter 
contiibule also to tlie preservation of the 
other organs and of themselves. The geni- 
tals, tile existence and the functions of which 


• The reciprocal action of tho parts in liv- 
ing bodies was known to Hippocrates, since ho 
says (lib do alinionto;) Conticnsus unus, con- 
spiratio una, conseutiaiitia omnia ; and in another 
place (de louis in homine ;) xnihi quidem videtur 
principiiim corporis nullum esso, sed omnia aimi* 
liter principium et omnia finis, 
t Kriuk dcr Urtheilskraft, v. ii, p. 302. 


depend on the other apparatus of tbo indivi- 
dual, do not re-act on them aa ,cau^,iior are 
they nece«sary to the preservatfOtt of the indi- 
vidual, but they certainly are to that of the 
species by their manifestations of actiilty- 
Al) the parts, then, which enter into the com- 
position of an organic body, together with 
their qualities and manifestations of activity, 
are in a mutual dependence on each other 
and constitute a perfect whole, so that the 
particular activity belonging to the individual 
and to tlie species is thereby preserved. 

The homogeneous particles which consti- 
tute a crystal, and which are united by cohe- 
sion, have not tins reciprocity of action in re- 
ference to each other, as Bichat has shown*. 
They do not act mutually the i^art of conser- 
vative agent and cause, relative to their qua- 
lities, as is the case in the parts of an organic 

body. m 

XLI. As the different solid and liquid 
paits, existing in an organic body, aie m inti- 
mate connexion with each other, and as their 
duration is conditional on the reciprocity of 
action oUhe parts which constitute it, the 
greater number of living bodies, especially all 
those that are complex, do not suffer division, 
without being depiived of then existence an! 
of their own proper activity. Organic bodies, 
tlien.inllic ngoious acceptation of the woid, 
are individuals winch cannot be divided, in. 
asmuch as such division annihilates life in 
them . 

It is true there exist several organic bodies 
winch are susceptible of division to a certain 
degree, without having their existence com- 
promised by this operation. In this number 
aie many plants, especially perennial plants, 
ond amongst animals, polypi, some radiariae, 
and worms. This circumstance does not con- 
fute what lias been said on indivisibility as a 
characteristic of living bodies. On one hand, 
many fdanls, like polypi, represent an union 
or collection of several smaller organisms, 
which may continue to live after tiieyhavo 
been detached tiom their stock. On the 
other h.ind, all their parts present a certain 
uniformity of oiganizalion and action, and 
such an independence, that they are able to 
exist apart from each other, and produce or 
regenerate, by their own activity, the parts 
necessary to the perfection of the species. 
The icliaracter of individuality is the more 
pronounced, in organic bodies, as their struc- 
ture IS more complicated and their manife.sta- 
tions of activity more varied. On the con- 
trary, a less difference is exhibited by the 
parts gntering into their composition, or the 
moVe they are similar, less is the diversity in 
ihcir actions perceivable, less striking is the 
character of indivisibility,^nd more feeble is 
the connexion of the parts of the same orga- 
nism, because parts that are similar have the 
conditions of thoir existence more is them- 
selves, and are less dependent on each 
other. 

Regarding inorganic bodies, they do not 
form individuals, because they are the result 
of an assemolage of homogeneous particles, 
having no relation of production or preserva- 
tion with each other, as have the different 


* Anatomic generalo. Introdnction, p. 25. 
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pfllHi 0 f organized bodies. Inoraenic bodies 
«*sii tberefore subsUt tfter having been sepa- 
rated into pittces. Each piece of a broken 
crystal exists as well as if united to the other 
pieces*. Neither can inorganic bodies re- 
produce or fcfegf^rate. by their own proper 
power, pans which have been separated trotn 
them, as isthecase with those simple living 
bodies that are divisible without loss of 
existence. 

X fill. In reference to the form and com- 
position of bodies, if we examine the changes 
they undergo during their existence, their 
duration, their mode of origin, and their rela- 
tions with external influences, we also here 
discover considerable differences between 
those that are organized and those that are 
not. 

The form and aggregation of all living bo- 
dies vary during iheir'existence, at stated pe- 
riods, and according to inherent laws. All 
vegetables and animals are born with a very 
simple form, and, at the time of their origin, 
they arc composed, internally, of a very smalt 
number of part«, having a simple configuration. 
By degree.**, in proportion as their volume 
augments, their form and aggregation become 
more complicated. All of them observe a 
jieriodicity in their development. Moreover, 
we observe, that the majority suffer by de- 
grees, in the progress of age, a sinking in their 
form, and changes in the compobitioo of their 
liquids and solids. 

«r 

(To he continued,) 

THE EDITOR’S MOTIVE FOR AP- 
PENDING THE MECHANICAL ARTS 

TO THE JOURNAL OF FOREIGN 

SCIENCE. 

Some of our contemporaries may be 
surprised to find articles on the Me chanical 
Arts appended to our Journal of Foreign 
Science. We beg to call their attention 
to the reasons which have led us to add 
this department of interesting matter ;^(here 
are at the present moment upwards of 700 
accomplished and highly educated medical 

* Richerand has perfectly mcplained this in 
the following terms ; « Toutes los patties d’un 
corps Vi rant, sol^ vemtal. soit animal, tendent et 
coBCOurent S ua hflt common, le conservation 
dwrindividu, et de respoee ; cbacuii^ de leurs 
organs, quoique douS d’ane action partlealiSre, 
a^tpoor remplrr oet obiet; et de oette s^rie 
d actions concurrentes et harmoniquesrrsaltela 
vie generate, ou la vie jproprement dite. Au con- 
traire, chaque paitie d^'uae masse brute ou in- 
organique est ludependente dea aotres parties, 
anx queues elle n'est unie que pair la force ou 
FaAnite d'as^egatUm ; lersquMle eii est se- 
pereS elleexiste avoc tovtet sm proprietescsrac. 
teristiqoes et ne dtffere que par son volurao de 
la masse & la quelle elle a cessS d’appurtenir.*' 


mci^ scattered over the vast territories of 
our Eastern possessions. The duties of 
many consists simply of attending a few 
sick in a solitary hospital, and the British 
Government of India have not yet disco- 
vered the admirable advantages which 
would accrue fiom employing these able 
men out of the immediate sphere of their 
profession. Now as there is scarcely a me- 
dical man in India who has not acquired 
some knowledge of. chemistry — a knowledge 
it does not require much penetration and 
ingenuity to prove might be applied to 
improve the arts and manufactories now 
going on in the great cities and marts'fn 
this country. What .soil in the uliole 
troild is so rich in productions as this, and 
so calculated to }ield all that is now obtain- 
ed from foreign countries ? observe to what 
the genius of chemical science hjis done 
for France and England, and what may it 
not do for India 1 S 

We are aware that we rosy be charged 
with encouraging an indulgence in specula- 
tive refinement which has in some in- 
stances led men out of the line of u.sefui 
industry, and by the loss of property, to the 
ruin of theis families. Such has been the 
result, it is true, but generally speaking, to 
the artist only, seldom to the man of 
science. The chemist is better able than 
one who is only a mechanic to predict from 
an experiment on a small scale, the probable 
issue of more extensive attempts. Watt, by 
a clear insight into the doctrine of latent 
heat, resulting from his thorough knowledge 
of chemistry, and seconded by mechanical 
skill, taught the way to biing the steam 
engine to jierfection, Wedgewood, by the 
same knowledge advanced the art of manu- 
facturing porcelain, neither must we forget 
Scheele’s discovery of oxygenized in (Viatic 
acid and BetUoUet's instructions in its sp- 
plication to the art of bleaching, and Sequin 
and Davy established processes strictly che- 
mical which brought into perfection the art 
of tanning and preparation’ of leather. Che- 
mistry is the foundation of those arts that 
furnish us with saline substances, an order 
of bodies bigh% useful in the affairs of 
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common life. The successful mantifactflry 
of glass Hud various kinds of pottery depends 
upon a knowledge of the nature of the sub- 
stances employed, of their fusibility as af- 
fected by difference of proportion, or by 
the admixture of^jforeign substances, and 
of the means of regulating and measuring 
high degrees of heat. The Chemist Berghan 
taught the most successful manufactory of 
brick and tiles. The art of malting is most 
successfully taught by the chemist. Dyeing 
and printing, as we have already shewn, are 
a tissue of chemical operation, and in shoit 
wp^should tire our readers by giving fur-ther 
illustration, to shew the utility of this de- 
partment of our labours to medical men who 
are generally chemists. If national prosperi- 
ty in Britain hasansen ifl an eminent degree 
from the superiority in the production of 
her art^ ought they, we enquire, to be neg- 
lected in British India If not, we may 
boldly put the question — are we not, ns 
having the welfare of India at heart, 
bound to promote it by a due discharge of 
our duty by diffusing discoveries on mecha- 
nical arts among metfical men as the means 
of communicating them to the natives? We 
do not pretend to say that chemistry has 
not been known to the people of India : 
but «e assert that its application to thecoin- 
foits of the people has hitherto been con- 
fined to processes attained by accident, and 
Iransmitled from one generation to another 
without any knowledge of their principles. 
The division of the people into castes and 
conlinenient of trades to certain families, 
have tended to raise the mechanical arts to 
their present state of perfection, hut then 
they are stationary, — there is no desire for 
improvement. Moreover, at present the me- 
chanical arts are confined to the very infe- 
rior orders of the people, who being an 
uneducated class, have no other notions than 
those which are eironeoiis and absurd in 
the highest degree. Their means of con- 
veyance by land and water, and their vari- 
ous kinds of implements and machinery suf- 
ficiently prove, all that we have advanced, 
and shews the necessity which exists that 
something should be done by the aid of 
medical men, who are so fitted by their 


knowledge of chemistry to cany the great 
work of improvement into exeotItiDft* It will 
be a pleasing reflection hereafter to us that 
if by adding this new department to 5ur 
labours we shall be promoting the pecu- 
niary interests of the deserving and talented 
members of our profession, and by diffusing 
important discoveries in the mechanical arts, 
be the means qf adding to the afiluence, the 
comforts, and the happiness of the na- 
tives of India. 

We open this department with the pre- 
sent month, by announcing a very impor- 
tant discovery of what js called a Bneiitua- 
tic Railway. The importance to this coun- 
try of railway transit will soon be duly 
estimated, as the native commercial commu- 
nity advance in the knowledge of science 
and the arts. We shall make no apology for 
bringing the subject before our readers. 
We have extracted the article from the Me- 
chanic s Magazine for May, 1835. The edi- 
tor of that periodical is opposed to the in- 
vention, and a discussion is being carried on 
between the projector and him : but in^he 
present state of the discussion, it would be 
unprofitable to give the opinions of either 
to our readers. 

THE PNEUM.ATIC RAILWAY. 

A model, of what is called a ** Pneumatic 
Railway,” for which Mr Henry Pink us has 
taken out a patent, is now exhibiting in Wig- 
more- street ; and a prospectus is in circula- 
tion of a " National Pneumatic Railway Asso- 
ciation,” to promote the adoption, on ** all the 
railroads in England,” of the system of trans- 
Iiort of which this model is an exemplification. 
Copies are also handed about of " Opinions” 
given ^y Dr. Lardner and Professor Faraday 
in favour of the system ; and on the strengtn 
of these opinions very considerable sums are 
stated to have been subscribed to the project- 
ed ** Association.” We shall first lay before 
our readers as much of the prospectus as re- 
lates to the scientific merits of the project, and 
then the Opinions” of Messrs. Faraday and 
Lardner entire ; after which we shall add 
something jn the way of an d^inion of our own. 
Extracts from Prospectus of the National 

Pneumatic Uailway Association. 

''The improvement consists in the means 
by w'hi^ one of the most effective powers in 
nature is made available to railway transit, 
and it is applied through the agency of fixed 
steam-engines, arran[^ at stations several 
miles apart along the. line of road ; the medium 
of communication between the stations consti- 



ON THE POWER 

taiW dl« body of the milwey itaelf, wbieb is 
M lonii^ai to be n^erly indestroctible. 

^ e « * * 

'* The ini^iion, which is the basis of the 
ii^rovettkeatiMm snbmitted to (he publie.coB- 
sists in the Mane of apply the elastic and 
forcing: power of the atmosphere, obtained by 
rarefaction, within a hollow cylinder, of from 
thirty to forty inches in diameter, to carriages 
and cars running upon rails on its enter stir- 
face the action being produced and trans- 
ferred by means of ineuniatic machinery, 
worked by siifiicicnily powcilul fixed or Iccal 
stcani-engines. 

"iiteom-power,ii8cd as a first mover, ad- 
mits of no application so economical ns that by 
means of fixed engines ; and thus motive 
power will be obtained at one quarter the ex- 
yense of that yielded by the locomotive-engine. 
The fixed engine ^ves also the advantage 
which the locomotive does not possess that 
the intensity of its force ran be «eatly varied 
to suit tlie exigencies of the roaci ; and thus it 
may be rendeied available according to the 
nature of the slo] p or steepness of the acclivi. 
fy to ovxrcomc the vv'eighl to be moved, 
and the degree of rapidity required. Unlike 
that of the locomolive-engine, the power of 
the fixed engine is, by the improved system^ 
communicated with noindireci expenditure to 
the load or train of carnages; whilst the pow- 
er of the Iccomotiv'e is first applied to bear 
along its own ponderous bulk — which is of 
about lOtons weight, or fully one-fourth of its 
usual load^and, as before remarked, it de- 
stroys both railway and engine by its violent 
action and coocussive force. 

** The paver of mrmflvnthif! acclivities ren- 
ders the most direct lines of communication 
available, and thus shortens the distances be- 
tween places, and avoids the necessity of cir- 
cuitous routes in scatcli of levels. ^Moreover, 
the improved system of railway permits of 
roads being luid through a marsh as well ns 
over a common or dr^w n, r.nd with no greater 
expense; thus afibrding llic means, in many 
cases, of avoiding the annoyance, incooveni- 
ence, and expense of miming mads through 
parks, and over arable lauds. It may be re- 
marked, too, that the great expense invofv'ed 
in the formation and construct iou of a railroad 
upon the common system, is totally sj^nk in 
cutting down, or in tunneling through hills, 
and in building across, or embanking over 
valleys ; whereas the main expense involved 
in the formation of a road on the improved 
system, is in commen iroo^astings, which be- 
ing almost indestructible, and possessing an 
intrinsic value, little or no loss can accrue 
upon them* 

“ Not only doe#the improved system pre- 
^nt a firmer construction of the railway, and 
a highly economical application of power, but 
it aflbrda also greater protection to life and 
property, in the security of the -carriages and 
cars for the conveyance of passengers and 
goods; since these are so placed upon the 
rails, and so connected with tifb railway it- 
aelf, that they cannot, bt miy possibility, be 
thrown off or overturned. In consequence of 
this advantage, whatever ob^ction may eiist 
in the pohUe niod to travelling upon railways. 
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b^eanse of the danger connected with 
common system, will be entirely removed, and 
a great improvement may be confidently tab 
coaled upon in the important item of passeo> 
ger traffic. 

“ When it is considered that In/ the im- 
proved system a line of road may he formed 
and constructedy /or, at the most, two- 
thirds, and in some cases, for one-hatf the 
expense involved by the common system ; 
and that snc/i a railivay can be maintained 
and worked with far greater speed, and 
infinitely greater safety, for three-fourths 
less than the common system costs ; and 
that therefore passengers and goods may be 
conveyed at one-half the price which the 
common system demands, and then yield a 
far ^refl/er pro//, competition with the As- 
BociVtion will be wholly out of tlie question. 

•“As any degree of speed can be obtained 
by the improved system with tlic most per- 
fect safety, and without the disadvantage, not 
to say danger, arising Irom great velocMty on 
the common method, a single lino on the new 
system can be made, fty the reciprocating 
plan oroposed, to effect as much tiansit as 
can be effected by the use of a double line on 
the former, while the cost will thereby be 
lessened neaily one-half. Hence communi- 
cations that may not warrant the expense of 
a double line of railway, may be advantage- 
ously occupied with a single line j number- 
less lines are in this manner open to the 
application of the new system, which the 
common method will not permit of being 
attempted. • 

“ As tbo invention affords the means of 
applying the power to the common railway, 
the propnetois of such must soon be found 
anxious to avail themselves of tts advantages ; 
and thus all the railioads in the countiy may 
soon become tnbutary to tbe Association, 
while the inteicsts of the various concerns 
themselves will be materially improved by its 
adoption.*’ 

Prefixed to the ^irospectus there arc two 
views, of which those on the front page of our 
present Number aie leiluced copies ; Fig. I, 
representing the Pneumatic Bail way. as it 
W’ould appear in actual operation; ami Fig- 
2, a sectional view of the Railway Cylinder, 
exhibiting the internal ariangeinent. 

oriNioN OF on. LAiiDNrn. 

I have read the specification of the patent 
for the Pneumatic Railway and the accom- 
panying papers, and have also examined the 
drawings anrl models which have been sub- 
mitted to me by Mr. Hocking.* 

Two methods have bqen heretofore em- 
ployed for rcndeiing steam power available 
in transport upon railways ; one by causing 
a travelling or locomotive engine to move 
with the load which it draws, the other by 
constructing, at intervals of about a mile 
and a half, stationary steam-engines, the 
power of whicb is transmitted to the load by 
a rope carried along the road upon rollers or 
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sheaves placed between the rails. The train 
being attached to this rope is drUlirn by the 
power of the engines from station to station. 
The object of the Pneumatic Railway is to 
substitute for the rope a partially exhausted 
tunnel, to employ the fixed steam-engines to 
work air-pumps by which a rarefaction of the 
tunnel shall be maintained, and to cause the 
trains to be tracked upon the railway by 
connecting them with a diaphragm or piston 
placed in tlie interior of the tunnel, so as to 
have th.it part of the tunnel in advance of 
the pision raie^ied by the engines, while that 
pait behind the pi^^ton is open to the atmo- 
sphere. An effective impelling power is thus 
obtained equivalent to the difference between 
the prepare of the atmosphere on one side of 
the diaphiagm,and of the raicfied air on the 
other. ' ! ! 

Of llie practicability of this project, T ihinV 
there can be no doubt. 'J he working of 
laige air-pumps, by an adequate moving 
power, and the rarefaction of air in tubes or 
tunnels by such means is not a new idea. It 
was suggested by Papin in the latter end of 
the seventeenth centuiy. and w^as even pointed 
out by him as a means of transferrin// power 
to a distance, without the loss by friction and 
other causes consequent upon the use of ropes, 
or other ordinary means of transmitting 
force. Jt is, in fact, a well understood prin- 
ciple in physics, that whatever moving force 
be expended in producing the rarefaction of 
air in a cylinder or tunnel, must necessarily 
be followed by a corresponding force ^ the 
other side of a diaphragm moving air-tight 
in that tunnel, and exposed to the free action 
of the atmospheric pressure. In the present 
case, supposing the structuie of the valvubir 
coid and the pneumatic piston to be perfect, 
the opposite side of the diaphragm will al- 
ways be pressed by an effective impelling 
force, the amount of which may be calcu- 
lated upon these principles. It will, of 
couise, be perceived that no original moving 
powei is obtained from the tunnel, or from 
the raiefied air ; the rarefaction gives back 
the power expended by the stationary engines, 
and nothing more; and the tunnel must 
therefore be regarded merely as a substitute 
for the ropes in the common method of work- 
ing inilways by stationary engines. Rut it 
isefidently attended with several advantages 
in comparison with the latter. A very large 
proportion of the moving power of stalionaiy 
engines worked by ropes is intercepted by 
the resistance fro^m the weight and friction of 
the ropes, shcavfs, barrels, drums, &c. All 
such waste of power is removed by the pneu- 
matic tunnel. 

The original expense^f ropes, and their 
wear and tear, would be likewise saved. 
Some notion of the extent of this saving may 
be collected from the following facts:— when 
tbe Liverpool and Manchester Railway was 
about to be brought into operation, a question 
arose as to the expediency of working it by 
stationary^engines, and estimates of the ex- 
pense were made by competent engineers. 'J he 
total amount of capital to be invested in mov- 
ing power was estimated at about 120,000/. ; 
of this above 25,000/, was devoted to ropes, 
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sheav**, tlirumo, and other necessary accom- reqf.iresa 4i-inrli rope for the level requires 
panuikeiy^ J he total anuual expense of a5|'inchro[>e upon a slope of I in 100. The 
maiolamingr themo^vin| i>ower was estimated weights of equal knKths ot these ropes would 
at 42^000/., and of this about 18,000/. was be in the propoition of about 2 to 3, the slope 
appropriated tp the wear and tear of ropes, lequimig one-half more weight of rope than 
sheaves, Stc. dc«. J’hus it appears that the the level, liesides this, the moving power on 
method of transmitting the power of the sta- aslope, in addition to the ordinary fiiciion 
tionaiy engines to the trams by ropes would which it has to overcome on the level, has 
absorb aboul20 per ccn'. ot the invested ca- likewise to draw up the weight ol the rope— a 
piUl, and their maiiueudnce would consume resistance which w ill be increased in pioper- 
about 43 per cent, oi the annual expenditure. Uon to the acclivity oflheslope. 

Another source of comparative economy The disadvantages produced by slopes 
would obviously be the dinimn.iied number of when locomotive-engines are u^ed aie >ull 
stationary enginea. In the estimate already more formidable. The same engine whicli 
releyud to, n was calculated Ihat iliedistam^ is fitted to work upon the level is altogether 
of oO miles should be divided into 1/ stations, inadequate for the slopes ; the consequence 
witn two 40-horse engine at each station ; of which is, either, that the locomoiive la 
bcMdes these, there would ^ve been two en- strained beyond iis power by working up the 
gines at the bottom ol each inclined plane, one slopes and rapidly clestroyed, or that the 
at the tunnel, two ate the top of tho planes, gmes must be more powerhil than is rcqui>f.e 
and one at the Manchester end. making m all for the common level of the road, and thus 
4« stationary engines to work a line of ^ power and expense wasted , or finally, that an 
miles, ^ow, according to the estimate ol the auxiliary engine must be kept constantly 
paleniee ol the Tneumaiic ilailway, trpm ,eady at the toot ol each slope, with its fire 
three to six stations would be sufficient be- lighted and its steam'up. ready to help up the 
tween Manchester and Liveipool, and the trains as tliey arrive. Unless the trains bo 
whole line would be worked by Irom six to almost inre<!»ant f which even on the most 
twelve steam-engines. Tutting tk,ide, there- frequented railroad they never can be), this 
fore, the saving of power which would arise lasiexpedient, which is the one adopted on 
from the subsiilution of suction in the tunnel the Manchester line, is attended with great 
lor ropes, and supposing the amount of stati- waste of power and expense. Stationary, 
onary power in both cases to l>e the same, engines workeil on the pneumatic principle 
It will be evident that a material saving would ^^ould effectually remove all these difficulties 
arise from the circumstance of that amount of ;iQfj objections. 

powfr being derived from so much less a num- The weight of the trains which could be 
ber ol engines— the number of engtoemen, as- drawn up'/ii the Pneumatic Railway, and the 
sistants, &c., besides the interest on capital, speed ol tlie motion impaiied to them would 
being considerably less. cntiiely depend upon the power of the statr- 

Some notion of the economy of power likely onary engines. As the friction or other resis- 
to arise from superseding the use of ropes tance does not* incica.se with the velocity, the 
may be collected from the result of expert- same absolute expenditure ol power would 
menu made by Messrs. Stephenion and draw the same load at whatever speed. I he 
Locke, on the resistance arising from the high speed uttamrd by locomotive engines has 
friction of ropes. They found that a load been aliendcd wilb great expense, but thik has 
of 52tons, drawn by stationary engines worked not anstnlroni the increased ex pendiiure of 
by ropes, through mile and half stages, offer- power. It lias been caused by the wear of 
ed a total resistance amounting to 11,66 loa. ; the engines themselves, Von«^equrnl on their 
of this 582 lbs. arose from the friction of the rapid motion on the road, and by the nece-si- 
load, and 574lbs. from the friction of the ty of sustaining a fierce temperature, m the 
ropes. In the case of the Pneumatic Kail- fire-place, in order to be able, within the 
way, the friction ol the rope is replaced by the small compass of ihesc engiucs, to generate 
fiiction of the air-pumps and of the impelling steam with sufficient rapidity to attain the 
apparatus; and it will be evident that: the necessary rate of motion. As the magnitude 
latier, compared with the former, must be al- of the stationary engines would not be lin»iu;d, 
most insignificant. Hence the power waited and as they would not be subject to the iujuri- 
in us transmission from the slaltonaiy engines ous effects of motion on the road, steam could 
to the load, which in one case amounts to 50 be pioduced in sufficien t quantity for the al- 
per cent, of the whole moving power of the tainment of any required speed, without 
engine, in the other is of comparatively in- increasing its cost or in any way impairing 
fling amount. machinery. 

Slopes on railwasv will al way be objection- One of (he obstacles to the attainment of 
abte, whatever power be used ; for even the great speed by stationary engines worked by 
most gentle ascent wilhncrease the resistance ropes, is the delay produced in transferring 
of the load in an enormous proportion. 'Mie the trains from engine to engine, and from 
drfficulties, however, which they present are station to station. The momentum imparted to 
materially less when the line is worked by them is lost at each change, and these changes 
stationary than by locomotive-engines, and occur every mile and a half, so that the train 
would be still further diminished hy supersed- has scarcely attained its requisite speed wdicn 
ing the rope; the resistance arising from the iis motion must again be checked in order to 
rope being alwavs greater on inclined- planes bandit over to another engine. This difficiiUy 
than on the level, owing to its increased thick- is removed by thei^neii malic system; there 
iic-is and conseqacni weight A load which ' ng no rope to be detached and attached > the 
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engine passes on by its momentum from 
tinn to station ; and a contrivance is provided, 
by means of a valve at the stations, bv which 
it is brought under the operation of the next 
engine without stopping its motion. 

Although the danger of accidents to passen- 
gers on tlie present railways worked by loco- 
motive engines, is considerably less than that 
of travelling by horse coaches on turnpike 
roads, yet serious accidents have occasionally 
occurred. These have generally arisen either 
from the locomotive engine running off the 
rails — from one train running against ano- 
ther— from the locomotive engine breaking — 
or, finally, from persons standing upon the 
rails being run down. In the pneumatic 
system there is almost a perfect security from 
these causes of danger. From the engines 
being stationary, and the tunnel rising bet ween 
the wheels of the trains, it is evidently impos- 
sible for the carriages to run off the road ;and 
from the manner in w'hich the system is work 

ed, it is impossible that one train can run 
against another. It happens also that the na- 
ture of the rails th'miselvg.s, forming, ns they 

do, merely ledges upon the sides of ih^ tunnel, 
prevents the possibility of persons standing 
bctweeiy)r upon them. 

In railways worked by stationary engines, 
serious accidents have occasionally oceured by 
the ropes breaking while the train has been 
ascending a slope. In such cases the train 
has run down by its weight with a frightful 
rapidity producing the destruction of the car- 
riages and the loss of life It is evident that 
this source of dauber is removed by the 
pneumatic hjslem. 

An advantage po.ssessed by this system ahov^e 
the edge railroad deserves to be particularly 
noticed. In the edge railroad the engines and 
carriages aie kept upon the roacfliy tlariges or 
ledges raised upon the tiies of the wheels 
which press on the interior of (he rails. Every 
thing which causes the cariiagss to press on 
the one side or the other, causes these 
flanges to rub against the rail. When 
a curve or' bend happfiriis in the road, the carri- 
ages are guided by the pressure of one or the 
other flange on the side oftlie rail, which, of 
course, is accompanied by considerable fric- 
tion. In the pneumatic railway there are no 
Hanses, either ou the wheels, or rails ; the 
carriages are guided by wheels or rollers 
placed in a horizontal position, and acting upon 
the external sides of the channel which receives 
the valvular cord. Bv this means all resistance 
which arises from wnat is called rubbing fric- 
tion is removed, and every surface which moves 
upon another moves upon it with a rolling 
motion. 

(To be continued.) 

ON CALICO-rUINTlNG. 

Bv Thomas Thomson, m. d.,f.r.s. l. ficE.&c. 

Regius Professor of Chemistry in the 
University of Ghisgow* 

( Continued from page 23 0 
II.— DISCHARGES OF COLOURS. 
— Most colours are fixed to the cloth by mor- 


dants; or if they be metallic oxides,^ they 
retain their affinity only that a purticnlar 
state of oxdiiement.* Thus madd<ff w fixed 
by alumina, and cochineal by meatlf of oxide 
of tin. Manganese adheres to the cloth only 
when in the state of sesquioxide, and is wasifed 
away by water the moment it is converted 
into protoxide. Hence, when the printers 
wish to discharge a colour from cloth, they 
employ something that will dissolve the mor- 
dant, or which will deoxidize the oxide, or 
colouring matter, if no mordant be present. 
The discharger^ or either acids, or substances 
having a strong affinity for oxygen ; the for- 
mer bcimr employed to di^solve the mordants, 
and the latter to deoxidize the oxides. The 
chief of these are the following : — 

1. CITRIC ACID is mucli used to dis- 
solve alumina, and peroxide of iion, and thus 
to prevent the formation of colour on particu- 
lar parts of the cloth, by femoval of the mor- 
dant, which would otherwise produce them. 
It IS obtained by evaporating lemon juice, and 
thickening it with gum-senegal for the 
cylinder, or with gum and pipe-clay for the 
block. Its action is occasionally assisted by 
bisulphate of potash, or sulphuric acid. 

Sometimes the citric acid is first printed on 
white cloth, and afterwards the aluminous or 
iron mordant is applied slightly thickened. 
It is dried immediately to prevent the swell- 
ing of the acid figures. At other times, the 
mordants are first applied, and the acids print- 
ed over them. 

In both cases, the goods are afterwards^as- 
sed through hot water, containing cow dung, 
and well washed before they are dried. This 
removes the mordants from all those pails to 
which the arid has been applied, which of 
course, remains wiiiie after the cloth is died. 

2. TARTARIC ACID, thickened with 
gum, is applied by the block, or cylinder, to 
cloth previously dyed Turkey-red. It is then 
passed through an aqueous solution of chloride 
of lime. The acid disengages chlorine from 
the chloride, which of course, destroys the 
colour of those parts to which it bad been 
applied, while all the other parts of the cloth 
retain their red colour. When oxide of lead 
is deposited on the cloth, along with the acid, 
and the cloth after passing through the aque- 
ou.s salulion of the bleacliing-powder, is pas- 
sed til rough an aqueous solution of bichro- 
mate of potash. I’he parts that would have 
remained white, are converted into a fine yel- 
low. This beautiful process is not confined 
to Turkey-red. 

3. PROTOCHLORIDE OF IRON is 
used to discharge the manganese brown, and 


* Almost every thing which can be applied to 
cloth, in a state of solution, and which becomes 
afterwards insdiuble in waiter, either by praci- 
pitstion, or spontaneous decomposition, sticks 
to the cloth wnen it is washed. Water, there- 
fore, does not remove protoxide of Manganese, 
and the protochloride of tin alluded to at the 
conclusion of this section, as a means of removing 
the sesquioxide or peroxide of Manganese, not 
only takes away their oxygen, but converts them 
into a soluble chloride. 
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cubvilfevi* a buff. This il does, by deprivinf 
tha manganese of oxygen, and thus rendering 
it soluble: (the manganese U made sotuhie 
by conversiopi , into chloride of manganese) 
while the pimclitoride of iron, being con* 
veAed into pemloride, deposties peroxide of 
iron on the ninth, which produces the charac- 
teristic buff OT orange colours of iltat oxide. 

SULPHA! E OF I RON is us^ in a rari- 
ety of way?. Jt deoxid'zes the indigo in the in- 
digo vat, and renders it soluble in lime-water. 
It produces gold, buff^ S^c, colo.urs, and makes 
a good chemical black with logwood. 

4. PROTOC«LORlDE OF TIN, when 
applied to cloth dyed brown by llie «csqui- 
oxide of manganese, immediately deoxidizes it, 
dischaiges the colour, and leaies the part 
white. I fit be mixed with Brazil wood, or 
cochineal, it discharges the maupnese, but 
leaves a pink, Wlien mixed with logwood, 
it leaver a purple; and when with Piusdian 
blue, a blue. 

To produce a yellow upon manganese 
brovvn, chloride of tin is mixed with sulphate 
of lead. This mixture thickened with roasted 
starch, is printed on the manganese brown. 
As soon as it ifl dry, the manganese being re- 
duced to the stale of chloride may be washed 
off; but the sulphate of lead adheres to the 
cloth, in consequence of an affinity between 
them. Tbe cloth Injing now limed, and pas- 
sed ^rotigh a Solution oi bicliromnte of potash, 
those parts which contain the oxide of lead are 
dyed a beautiful yellow. 

CHLORIDE OF TIN is capable also of 
removing peroxide of iron from cloth, by re- 
ducing it to chloride, as it does the sesqui- 
oxide of manganese. For thi:» puiposc it is 
sometimes printed on a deep colour, com- 

f iosed of peroxide of iron and querntion yel- 
ow. The protociiloride of iron is formed and 
washed away, while the oxide ot tin remaining, 
constitutes a inoicl.int for the quercitron. Tiius 
the parts to which the tin was applied become 
yellow. 

PROrOCIILORlDE OF TIl4^ is also 
employed occa^iioiially, to discharge tho 
orange, consisling of diciiromate of leadofrom 
the cloih. This it does by reducing the chro- 
mic acid to protoxide. But asthe green oxide 
of chromium still continues fixed, the dis- 
charged parts do not assume a good white 
colour. But this dues not much affect the 
blue and purple colours substituted for the 
orange, by mixing the tin with Vrussian-blue, 
or with logwood. 

'"^When protochloride of fin is decomposed hy 
carbonate of soda, protoxide of (in is obtained. 
.This protoxide is used along with imtasli, to 
render indigo soluble. The protoxide 
deoxidises the indigo, and tbe potash dis- 
solves tbe yellow base. It is then applied to 
the cloth in tbe way that will bb cxplaioed 
afterwards. 


.PLAN FOR PROPELLING STEAM 

Vessels by the hetuoactive 
FORCE OF a column OF Alii. 



T. 


Sir,— The above sketch reprcienls apJan 
for propelling steam -vessels by a po\«eriul 
current ©fair ejected from the stern of tiie 
vessel. Water has been tiied in a variety of 
ways to effect a similar object, hut I am nut 
awaie of any trial Laving been made similar 
to the plan proposed. 

A is the cjlmder of the air*pf^mpi with 
three invcttp<l steam cylinders oil' ine top, 
marked BCD. i he piston rods of the in* 
verted cyilndera work the.>plaii|;er of the air* 
pomp, and are attached lo it at equal dis- 
tances from the centre, omd at equal distances 
from each other. The cylinder of the air- 
pump being 10 feet diameter, it u pr»*suined 
th.it thiee sieam-cylinders so pUced would 
be a belter anangemen^ than with one in tho 
centre, if even cqu il to’the llirce lu capacity. 

E, an air-vessel, which tlic an is forced into 
at the passages f g, allcrnatel v, with each 
stroke of iliq pump. I hose pissagee have 
valvi s to prevent the air -returning iulo the 
cylinder of ihe ait-pump, 

!I, a c.jst-non pipe running fiom the prow 
lo the stern of the and open at both 

ends tc the watci . '1 here are two cocks or 
valves to this p.pe, one on each side af the 
au-vt^^cl. WluMi the air is blowing off to 
propel the vessel forward, the lever K of the 
tian>l-gear is in the BHuation represented in 
the figure ; vvlnm tlie lever is raised a little 
higher, the air will lush out at both ends of 
the p»p* H. aid neutralize the propelling 
force, and if raised a little more, it will he 
discharged at the prow of the vessel only. 
That a power of starting, stopping. an«l back- 
ing the ve&5ul, may be thus gained, is obvi- 
ous. 

If we suppose the air discharged by the 
pump to be condensed to one-fourth of its 
original voium<i, and the cylinder of the air- 
pump to be 10 feet diameter, with a G feet 
stroke, making 18 strokes per minute, about 
4,000 cubical feet of air would be discharged 
every minute from the stern, of the vessel. 
Qusiiion.— What would the probable tesult 
ot such an expeiiment be, as respects tiie 
velocity of the vessel so propclleilt to the 
power expended, when compased^ wtllf pad- 
dle-wheels I 1 am, Sir*/ ^ ' 

Your very obedmt tefvant, 
April Uth, 1035. - J. W. 

” [MeuA. Jf<v. 1835 
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PENDULUM STEAM-ENGINE. • 



?^ir, — Faconra^rcd by Ihe readiness whfeh 
you show to jfive publicity to a]] designs and 
-suggestions tiiat have any claim to oiiginalily, 
or aie at all likely to be productive of practi- 
cal goofi, 1 lake the libci ly ot sending you a 
sketch of a new form of a steam-engine, which 
mav be termed a pendulum-eiigine, 

i made a model of ati engine on ibis plan 
home years ago, and it answered very well ; 
however, I did not then give it publicity, be- 
cause 1 Iia^ hopes of being able to try us ac- 
tion on a larger scale ; but, as an opportunity 
has not offered itself, jl can only speak of it as 
a model. There are, no doubt, many defects 
in the plan ; and to any of your scientific cor- 
respondents, who will do me the favour to 
point out such defects, and sin^gest any re- 
r]uired improvement, 1 shall feel much 
obliged. 

DESCRIPTION. 

A is the foundation ; B B the frame, C C 
oie two shoit cylinders, opposite to each 
other, into which swing the pistons at the end 
of the pendulum rod E, and to which is also 
affixed two catches, F F for opening and 
shutting the steam-cocks G G, by means of 
the levers H H ; 111 arc the steam pipes; 
K is a guide-plate for the pendulum-rod. 

The action of the engine is represented by 
the dotted lines. As the piston vibrates into 
the cylinder, the short end of the catch pasties 
over the lover, which is carried forward by 
the long end until the cock is opened * when 
the action of the steam causing the piston to 
return, the short end acts upon the lever un- 
til the cock is closed : and so on alternately. 

i'he engine might be used for various pur- 
poses. Pumps could be connected by means 
of the cross-beam X, or a rotary motion com- 
municated to machinery by the crank Y and 
a fly-wheel. 

Should the engine be placed at a distance 
from the pumps, the cross-beam could be 
dispensed with, and a rod, Z, connected to 
the pendulum-rod, by which any length of 
stroke mi^ht be acquired by altering the point 
of connexion. 

Should high-pressure steam be an objec- 
tion, low-pressure could be employed by hav- 
ing two longer cylinders, the pistons being 


connected by one piston-rod, an^ the pendu- 
lum acting in the middle of it by means of a 
roller. 

1 am. Sir, your obedient mrvant, 
Chakleb Slockk. 
Mechanif'i 

Old-Street, Mill-wall, Pplar, Feb. 12, 1835. 

USEFUL RESULT EXTRAORDINA- 
RY, OF THE USEFUL KNOWLEDGE 
SOCIF/I'VS LABOURS. 



Sin, — I perceive from a recent Number of 
the Mech. Mag., tliat an ingenious French- 
man IS about to take out a patent for that 
Jong-sought desideratum, the perpetual mo- 
tion. Now, sir, as it happens that 1 have 
myself lately had the good fortune to achjgve 
the discovery, you will, I hope, admit the 
propriety of allowing me to enter a caveat in 
your pages against any foreign rival’s preten- 
sions to priority — in case it should turn out, 
when he enrols his specification, that his me- 
thod is the same as my own. Thus much, 
Mr. Editor, is due, even out of bare justice 
towards the claims of native talent ! 

My invention (the details of which I will 
not trouble you with at present) is founded on 
the principle of the hydrostatic paradox, as 
that principle is laid down in the first number 
of the Library of Useful Knowledge, Bjs 
follows : — 

“We have <«ecn how the displacing any 
portion of a fluid by a solid, whatever by the 
weigl^of the solid, produces no difference in 
the weigtit of the fluid, provided it stands at 
the same height as before ; and how raising 
the height of the fluid by plunging n solid into 
it, increases it<« weight. If the fluid is raised 
by pressing or forcing it upwards, in however 
thin a column, provided the vessel is kept 
full, and closed in all directions, the pressure 
of the fluid will be iocreased, and the weight 
of the v^sel will be inct^sed, although no- 
thing whatever, either solid or fluid, is added 
to it, or made to touch it. The cylindrical 
box s/ (see fig.) has a cube g fitted into its 
top, ana there is a wire D fitted to a plate 
D, the size of tlie inside of the box, and 
moving up and down in it, water tight. I'he 
plate being fit the bottom h i, water m poured 
into the box, so that it rises to e /, but does 
not rise in the tube. It is then balanced by 
a weight in the scale A. If the wire C is 
drawn up so as to raise the plate, and force 
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tome pr w water into the tube, the whole 
boa and water will weigh more than it did ; 
ami to restore the balance, more weight niu«t 
be out into the scale A, If the box three 
^ches diamoier, every inch that the water 
riser: in the will add above four ounces to 
the weight ef the box and tube, whatever 
be the bore of the tu he ; for the pressure ot 
the water in the box, all directions^ will be 
incieased by the weight of a body of water 
whose height is the height of the water in the 
tube, and whose base is ihe extent of the 
suiface of the water passitf); on the lope J 
of tlie box. Now the top being three inches 
diatncter. Us surface i« about* 74 square in- 
cljt s , and a body of water one inch higli, 
and 7jl square inches broad, is 7^ cubic inches 
of waliM, which weigh about four ounces. 
Thus, laismg the wite a foot, will add three 
pof/j/d.s io the of the water.'" — J/ihrarif 

of l\<el'ul Knowledge^ Hydrostatics, p. t». 

It IS by a very ^simple application of the 
principle thus set forth, that 1 propose to 
effect the desired ol ject , and all 1 can see 
to wonder at i*,, that manlvind should have 
bet n so ionrr without di'^covering the grand 
nicaniim, wliori so convenient a law of natare 
stated them In tlie face all the whde. There 
are, indeed, some ** roaiing infidels,’' who 
venture to assert that there is no such law 
in existence except in the pages of the tract 
published under the superintendence of the 
Society for the Diffusion of Useful Knoiv 
Hut can u, for an instant, be be- 
lieved that so monstrous a blunder as the 
laying down, wuh all due pomp and cncum- 
stance, of such a non-existent law, could be 
truly laid to the charge of a learned body, 
witfi no less profound a philosophfr than 
niy Lord Brougham at the head of it, and 
vyliolc scorCvS of men of science of fir-t-rate 
eminence on its committee 1 The thing is 
evidently quite out of the question A fiierni 
of mine, indeed, who delibdits in throviing 
cold water on all plans of perpetual motion, 
didst.iiile me a little by^observing, that if thu 
pres'^ure of the water in the box were increas- 
ed equally "in all directions," the upward 
prcssuie wruhl exactly counterpoise the 
dov. 4. ,v/ird, and that, therefoie, the weight 
of the box and lube" would remain the same 
as before ! 'I'here certainly appcarsqto he 
something in this objection : but, if it w’erc 
well-founded, there would be an end at once 
to my grand project. That being the case, I 
prefer practice to mere iheory, aud devoutly 
believe that, as the committee-men of the 
the Society would hardly allow their names 
to be paiaded on the covers of the book as 
having '• superintended” its composition, 
without havinjg aAualiy tested by ^periment 
^all the propositions it contains fand especial- 
ly one so novel and remarkable as that in 
question,) it is absolutely and literally true 
that the specific gravity of water, at a given 
moment, may be fine, while in the next it may 
be a hundred, or a hundred thousand ! 

1 remain, Sir, 

Your nost obedient servant, 

^pril28, leaS, F. H. 
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J hn wrifci of the prc^rnl article it.' it- 
dm-cd to iiuilc altenlion to the patct.t 
pump, whirl! i-> the subjcM t of it, becau«.i:* In 
i.a, himself had pcr-oiial ♦'Xpericnru ofii 
sup^^-noii^v over other pump's, and bcdie ve*i hr 
will be doiiitr a sciviie, both tf» the ingemou . 
paten ' iM and to th'' puhiir, by making 1! 
inciit'i ino-c generally known. 

'I'he coiistt union ofnhe pump, as will lx 
seen from the i)it*fixed cugia\ mg**, isrtmaik- 
able for iN minplicity. A perspective, and in 
part I ran^: parent, vn w of it is etvtn in tig. I 
A IS the working chamber , H the suction- 
pipe; D K V ihe valve-box, staple, and 
spear ; G g the pump-rod ; II h the stay loi 
pump-rod ; I P T the stuunoheon ; K k ^sfi p 
to receive the slauncheon ; M m plate for 
step of the slauncheon; N pump-humile. 
Figs. 2, :3, 4, and 5, are detached views of the 
valve-box, btaoie, and spear ; fig. 2 exlnhit- 
ing the valve sliui, fig, 3 the same open. Fig. 
6 * IS the step, and fig. 7 the plate for the stc;- 
of the stauiiclicon. Kig. 8 represents a cisiein- 
head w ith flanch and nosle. 

The point to be particularly noted, in the 
constiuction of this pump, is the peculiai 
position of the suction-pipe B. Instr ad of 
being situated under the centre of the barrel 
a>s io other pumps, it is fixed on one side . 
which not only admits of its being much 
larger in tlio boie than usual, but leaves that 
bore completely open and unobstructed. In 
the suction-pineB of the pumps in common 
use the bore i^lways less at the end attached 
to the barrel than at the lower end, in conse- 
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qucncc ol tliu valve occupying a consider^- 
Ide pail of the oiifice ^ and to tUe extent of 
lilt* ditt’erence, is their efficiency necessarily 
diminished. The advantages of the simple 
but important change of position made by 
Messrs, Wood and Quantrille ^rCffint, that 
a greater quantity of water can be raised by 
tlieir pump in a given time than by any other 
known to the writer — one of G inches boic, 
w'orked by one man, being capable of raising 
upwards of 7G gallons of water per minute; 
^second, that it is not liable to be cliocked. all 
foreign matters that may happen to be sucked 
up witb tlic water having an open and free 
passage lium tlie suction-pipe to the w'oiking 
chamber, and thence to the discharge-pipe. 

The poitability, or other locomobihty, of 
tins pump, IS another ciicuinttanco well de- 
seiving attention. It may be shifted or un- 
^lii^ed l)y one person in a minutes time; and 
removed by a couple of men from one pait 
of a poison’s premises, and refixed to auothci 
in less than a quarter of an hour. On board 
of vessels oi war, wlioro. the docks are oftea 
required to be deal. id of u sudden, with the 
utmost possible di^])atcll, this facility of re- 
moval would be found of immense advantage. 

Edit.*l\tech. Mag. C. G. S. 

Sout/tamjrloni May 0, 1836. 

[Mech. Magazine y 1835 , 
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Sir, — I <,eud you a skctdi and descrii»fiou of 
an apparatus for procunng vacuum, whidi 
I have lately iiivenied, and which 1 have call- 
ed the hydro-pneumalic pump, Should you 
deem the communication worthy of notice, 
1 should feel obliged by your giving it inser- 
tion in one of your early Numbers ; uiid have 
the honour to remain. Sir, 

Your most ob edient servant, 

W. II. O. 

March 17, mr,. 

DEscinp rioN. 

The apparatus consisU of two stout glass 
cylmdeis A and IJ , ihe one, .A, may be terin- 
eti Ihe condensei ; the other, the receiver : 
the former is fixcil to the stand G, the latter 
is moveable, Ibi the purpose of experiment. 
'[ hcise cylinde'S are fitted with two unright 
brass necks, 1 d ; that of A is fiirni‘>he<l with 
a valve c“, opening upicards into the atmosphere. 


and that of B is bont at a right 00 a$ 

to screw at h, on the cross- from the 
Ollier ueck, and thus to form with a att entire 
air-tight tube, which tube has a va!ve« r, open- 
ing outwards, by a spring or otherwise, lotp 
the neck I. The cylinder A is farther fur- 
nished witb a tube K, for supplying it with wa- 
ter ; it passes through the stand G, enters A 
at O, and terminates in This tube has a 
cock L, or other similar contrivance, for ad- 
mitting or intercepting the fluid, as may be 
requisite; and near to this in A, as shown by 
the doited ciicle«M, is another cock for with- 
drawing the water from A, when necessary, 
each ol these cocks being both air and waler- 
light. 

The pump is pul into operation in the fol- 
lowing maniiei— the receiver li having been 
previously removed for the sake of experiment, 
by unscrewing lU neck d a^b, and atiei wards 
replaced upon the standing, or latlier upon a 
rcceiiei plate attaclicd to it. Iii^t, the 
cock 1. being opened, and that at JM bbiu, 
watei IB poured or admitted in any other man- 
ner into the pipe K, and flows fiom it inio 
the cylinder A. As it ri'scs it condenses the 
air within A ; the valve c is consequently 
opened, and when it leachesthc height indi- 
cated by the dotted line a iy, it has expelled 
through e nearly all the an which the cylin- 
der contained. Tlie valve fc hav+ng again fal- 
len, the cock L is shut so as to cut off the 
supply or water to A. Now this cock, as well 
a,>ii)atat M, being air tight, and the former 
iiaving, moreover, above it a column of wa^ei, 
the level of winch, by the laws of fluids, 
corresponds with the line x y, it necessarily 
follows, upon opening the cock at JM,soas 
to allow tlie water in A to escape, and again 
sliutiing it (taking care, of course, uot to 
admit any an fiom without to pass through it 
into A), that a vacuum will beleft within A ; 
coii^cquenily, the air in the receiver B will 
luaii tlnougli the cTOSs-tule/, and valve c, 
to restore the equilibrium, and will thus be* 
come rarefied ; this effect will, indeed take 
place as soon as the air in A assumes a less 
density than that in B. Further, as the air 
which A now coutains, and which, it is ul- 
inust superfluous to observe, possesses the 
same density with that in B, cannot pass back 
to B, loi the valve r is now shut, it also fol- 
low^, ^hat, il llie cock L be again opened and 
water leadimlled to A, it will be, as before, 
condensed, and ultimately diiven out ate, 
and, a*) a consequence, upon a second time 
oieuinganii sliutliug the cock at M another 
vacuum will be created in A ; this will, like- 
wise, be occupied by the air fiom B, whicli 
becomes, of course, still more rarefied ; and 
these operations being repeated, the air in B 
will, at length, be so far ewhausted, as to coii- 
.-Btitute aii*Salmost jHirfect vacuum. 

I have not made any rcfeience to the rela- 
tive size of the cylindeis, this being a point of 
but minoi importance. 1 may, however, ob- 
serve, it is advisable that A should be more 
capacious than B (in propoition, foi instance, 
by diameter, ^f IJ, or ijto l);bGcau6e, on the 
withdrawal of the water, the vacuum witiwu 
A, and consequent rarefaclion in B, will be 
tliegreater. On the other hand, it is evident 
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thutt if k oe made enormously large* it will 
tioi otily feqoire a considerable quantity of 
water for Ha attpply, and a long period to fill ; 
but the . iwliole machine will, thereby, be ren- 
dered extremidf epwieldy and inconvenient. 
It mayj too, perbaps, be as well to state, that. 
In order to economise the water as much as 
possible, it may be conducted as it flows from 
the cock at M. by means of a pipe or . other- 
wise, to a vessel appropriated for its recep- 
tion, from which it may be again transferred 
to the cylinder A when required. 

ON THE PRACTICE W tHE BLOW- 
PIPE. 

Dear Sir, — .\moDg the numerous contri- 
butions which have at various periods ap- 
peared in your pages relative to the con- 
struction and management of blow-pipes, 
1 have been surprised at not finding any 
directions for the practice of the mamiA 
blow-pipe; an instrument far exceeding, in 
utility and convenience, all the artificial 
combinations which have been invented to 
supply its place. Thinkinc, therefore, a 
communication on the subject likely to 
prove interesting to your chemical readers, 
and calculated to promote the ^uployment 
of this useful little instrument, 1 am in- 
dtored to solicit your insertion of the fol- 
lowing practical, though somewhat desul- 
tory, remarks, and am. 

Yours, very truly, 

Libbktus. 

Newington, March 9, 1835. 

The introduction of the use of the blow- 
pipe in practical chemistry may be regarded 
^most in the same light as the application 
of the power of steam to the purposes of 
commerce. |f the latter has increased our 
nstionnl retources. and forwarded the in- 
tereaCs of mechanical science, by economis- 
ing the labour and expenditure which were 
formerly bestowed — the former has in like 
manner advanced the cause of cbetuistry 
and its dependent sciences, by rednciig the 
expense of fuel, lime, and material, which 
were originally required in qualitative ana- 
lysis. If the mechanic can now produce, 
with comparath^e case and expenditure, an 
article which, before the intioducliun of 
the steam-engine, would have required the 
labour of many wearv days, and the con^ 
eumption of muHi valnable matoriul — the 
modern chemist can, with equiu facility^ 
detect the constituent priifbiples of a body 
which, before the invention of the blow- 
pipe, would hate called in requisition the 
imremitting exertions of many tedious 
nights, and the profuse emplopuciit of mit- 
ny rare and, perhaps, valuable siilistauces. 
In fact, hy the introduction of this simple, 
yet ifivwiiable, in^truroesrt, the modern 
can, by his parlour fire- side, and 


u^th a common candle, perform those ope- 
rations, to accomplish which the ancient 
and less gifted philosopher would have been 
compelled to resort to the unhealthy atmos- 
phere of a laboratory, and the continued 
poring over an intensely active fire. The 
hlow-pipp, according to Bergman, had been 
long employed in the arts by jewellers and 
others, for the purpose of soldering, be- 
fore it was applied to the purposes of ana- 
lytical chcuiistry and mineralogy, by a 
Swedish metallurgist of the name of Suak 
about the year 173?. This individual ap- 
pears, however, to have left no written ac- 
count of the methods which he adopted in 
its application. The researches of Cron- 
sledt. Bergman, and Gahn, — and, more re- 
cently. tboHe of Berzelius and Faraway, 
have cunciit red in raising this instrument 
to the eminent station of utility which it nc 
present enjoys. In the work of Berzelius 
on this subject, will be found ample in- 
atrucUons for the^ pursuit of mineralogical 
And analytical chemistry ; and in tjbte** Gbe- 
mical Manipulations*' of Dr. Fargd|i^^ the 
student wilt meet with copioun wtewap 
for applying this instminent in the bend- 
ing and blowing of glass, in practical che- 
mistry. For the. former purpose, the 
mouth blow-pipe possesses undeniable ad- 
vauiages ; but for the more fatiguing ope- 
rations of the latter, the table or hydros- 
tatic blow- pipe will be found convenieBt. 
llie adMuitages possessed by the mouth 
blow-pipe over all those instruments, wbqae 
bla.st is produced hy artificial meanar edn- 
sists in its 'portability, economyi'and the 
facility of iniincdiately suspending or modi- 
fying tlie blast " The cliiMiiist does not 
possess,” says Dr, Faraday, ** a more 
ready, powerfu), and generally useful in- 
strument titan il c mouth blow-pipc, and 
every student should caVly accustom himseli 
to Its effectual use and application.” 

The supply of a continued stream of air i‘> 
the chief difficulty which a beginner ex- 
periences in U'urning llie use of this in- 
slruinent \ and ibis difficulty is, I appre- 
hend, not un frequently increnaed by the 
enipluymcnl ol'u blv>w-pipc with too large 
an orifice, in the first instance. The fol- 
lowing method of constructing will, I have 
reason to believe, be found more efficacious 
than any other hitherto published, since 1 
have hy its means succeeded in less than 
halfan hour in communicating the art ot 
blowing to a class of several persons. Let 
the pw])il procure a tube of glass, A « about 
13 inches long, and ot ihe size and thick- 
ness of a. Lei him now thoroughly heat 
the tube at r, about two inches from the 
end, by slowing turning it round in the 
flame of a candle, or, what is belj^y ^ 
spirit lamp, ^heii he find that N will 
yield, let him ^nd it graduallF tiH it h«* 
acquired tlie position represented by fig» 



HOW TO OBTAIN HONEY WITHOUT DESTROYING THE BEE’S. © 


The part d is to be heated in the same 
manner, till it is found soft enough to draw 
out, when the part e must be gradually 



withdrawn^ as represnted in (ig. 4. till it 
terminates in a point \ this point should be 
held for a minute or two in the point of the 
flame, in order to tlfeicken it, and when 
cold, it is to be ground away with a file, 
until the smallest possible orifice is vtcdble. 
The pupil will now be possessed of u blow 
pipe (fig. 3) with an exceedingly minute jet, 
and if he putT out his cheeks to the utmost, 
and place, the end b within his lips, while 
the other extremity is held within a short 
distance of a candle (fig 5), he will, after 
a few trials, find no difficulty in keeping 
the flame contimtqlh/t and without inters 
mission, horizuntnl and clear. I’he opera- 
tion which lie will be required to perform, 
in order to keep his checks constantly dis- 
tended, notwithstanding tho escape from 
the jet, cannot easily be described, but will 
naturally ofl’er itself when the expenditure 
of air is very small. When the pupil has 
siiccedcd in keei)ing up a constant blast for 
several minutes by this means he may en- 
large the aperture by degrees, practising 
between each enlargement, till he finds he 
can manage a blow-pipe with a large bore, 
when he should purchase one of brass, with 
an ivoi'y or finned mouthpiece, for geueial 
use. 

Among the numerous hydrostatic blow- 
pipes which have already appeared in your 
IVlagazine, the pupil who wishes to manufac- 
ture his own apparatus, may assuredly find 
one which will form a substitute for the 
table blow- pipe. I subjoin a plan for one, 
which may be constructed, at a trifling ex- 
pense, by almost every student, and in 
situations where the articles or workman- 
ship requisite for the construction of a more 
complicated machine could not be procured 
A B is a common pail, about half filled with 
water ; c is a large flower-pot insetted, and 
fastened in by any convenient method ; d is 
a mouth blow-pipe (glass would do on an 
emeigency), fastened in air-tight, with a 
cork and late, to the hole at the bottom of 
the flower-pot,' e is a bent tube of glass or 
metal, terminating under the mouth of the 


flower-pot. When air<ia from the 

rooutb at e, it rises into the bpikdy the in- 
ternal vessel and displaces thewii^.^wJ^icb, 
in endeavouring to regain its level, -forces 
out the air from the jet of the blew>^pj]^e, 
withe force proportioned to the height pf 
the colnmn of water dtsplaced.^Afec^* 
Hag. 1836 . 



Sir,— I have much pleasure in forwarding 
you an extract from a lecture delivered, a 
short time ago, before the members of the 
Verulam Philosophical Society of London, 
by its late Secretatry, Charles Dewhurst, 
£sq»;^aniLl if you think likely to interest your 
readers, I shall feel gratified by its insertion. 

The lecture I alluded to was on the Natural 
History and Management of the Hive or Com- 
mon Honey Bee {apis melU/ica), wheiein the 
lecturer detailed ailiumane and successlul 
plan of securing the honey without depriving 
the bees of life, which is now generally adop- 
ted in the county of Suffolk, and originated 
With his father, the Kev. Mr. Chas. IJew- 
huist, of Bury, St, Edmunds. J’lie method 
employed by this gentleman is as follows: — 

“ 'J he hive he avails himself of is similar to 
the one used by the cottagers, with this ex- 
ception, that it has an opening in its roof of 
about four inchca in diameter ; this has a 
moveable top (see figure A), which is pegged 
down whilst the bees are at work and filling 
the hive. As soon as the latter is full, Mr. 
Dewhutst (when the bees are absent) care- 
fully, with a knife, separates the top, and 
places in its stead a wooden box, of about 
eight inches square, having doors and a glazed 
front (seefigurc B), in order that he may view, 
from time to time, the progress they have 
made in their work. As soon as the bees have 
filled this box with honey, it is removed, and 
another substituted ; and by repeating this 
process,, immense quantities of honey and wax 
may be obtained, withvut the least loss or 
injury fb the community. In one year Mr. 
Dewhurst obtained no less than sixty-three 
pounds of fine pure honey by this method.” 

1 remain. Sir, your obedient servant, 
Henry W. Dewhuhsi, 

Fre. VcT. Phil. Society of Loudon. 


a-ch 10^835. 

P. S. — I may add, that Mr. Dewhiirs, 
protects his bees from the weather, rohberis 
&c., in a neat constructed house, about tweivu 
or eighteen inches from thegtound. 
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MISCELLANEOUS LITGRARY NOTICES. 


BELGIUM, 

A Ro jfti Society oT Sciences b«s been es- 
lablisbed '^at Antwerp, and, theufh it has 
existed only six months, it already boasts of 
many emiaent names of foreign literati artiong 
its members, such as Alex, von Humboldt, 
Charles Diipin, Dr. Pariset, Alexander de la 
Borde,*De Candolle, Magcndie, Ilufeland, 
&c. &c. 

As connected with literature, it may be 
interesting to some of ouj readers to be in- 
formed ol a remarkable sale of the splendid 
and valuable collection of the late Count dc 
i^messe Breidbach, which was to commence 
at Antwerp on the fst of October, for the first 
part, and on the Ifiih of iMay, iB36, for the 
second portion, 'riii-, second portion con- 
tains 50,000 medals and coins, ancient and 
modern ; wiih a library of 700, works on 
numismatology ; a collection of antiquities, 
^'gyptian, Greek, Homan, Celtic, German^ 
Ac, i another of antiquities of the middle 
ages ; a collection of 4000 diplomas, 4W 
seals, and 10,000 prints, — many uf them are 
extremely rare and curious. 

DENMARK. 

The museum of nothern Antiquities has re- 
ceTTcd many valuable^ additions during the 
last year. The third volume of the Arch- 
©onlogicai Journal ofRlie society has been 
printed. 1 he society ha^nlso printed a Ger- 
man translation of several of its most iriteresl- 
mgarticles, illustrated with numcious plates ; 
out only for theGerman membcis of the society. 

Professor Olshausen of Kiel has iinnounc- 
^ that the family of the celf,hrated Carslen 
In lebhur are now preparing, after a lapse of 
so many years, to publish the thud volume of 
his I ravels in Arabia. 

PRANCE. 

In the Rst member of IhiN Joiiriinl, we gave 
« brief account of the great works relativa to 
the national history of France, either projected 
or already commenced. We have now to ad- 
vert to a new society, the nature and gigantic 
plans of which merit a far more extended 
notice than our limits will here allow us to 
gire. but to which we shall doubtless have 
occasion frequently to recur. Within the last 
ten years in new era has commenced in the 
stndy and composition of history. Every- 
where, and in all fhe sciences, the f-liisturicat 
'features ore the most prominent; historical 
sch^ls predomi note in (ibilosophy and juris- 
pmdence ; systems and reasonings give woy 
to pragmatic developments poetry (including 
romance) draws its materials from history, 
and the historian admits into his narative more 
and more of the elements of poetFy. The in- 
tellectoai and moral history of tnankiiid is 
more and more blended with the political . 
ibehiatoryof the sciences and aits, of the 


ideas, the opinions, the domestic riiaiineis of 
Dutious everywhere accompauies that of em- 
pires, kings and generals. Tins cuiiviclion 
has given rise in difiVreot countries to asso- 
ciations in one and ilie same historical under- 
taking, such, for instance, ns that under the 
direction of Uckert and Heeren in Gorinany, 
This too has given ri^e to the society establish- 
ed about si xteen months ago under the title 
of Institut liibtorique, which has become ho 
extensive, has so niaiiy proofs oi its activity 
to produce, and is about to execute such vuht 
plans, that it is high time io call the atleiitinii 
of the learned world to it. The iniinber of 
the riiembers is about 8(X), of whom one hall 
are Frenchmen, the others natives of almost 
all countries. Among the French nieinhers 
are Ciintcauhriond, Ueinard, the Dukes of 
Broglie, D'ludeauville, and Montmorency, 
Messrs, de Fizensac, ChoiseuI, Noailles, tiie 
AosdefiticiQn». Miclieler, Carnot, Destutt de 
Tr^y, l^aroartine, Bory dc St, Vincent, G. 
Sabit HUalrs, &c. &.O. The historians, such 
as Tbierry, Dam, Cnpefigue, Barnnte, of 
course belong to it. The Jonrnnl dc I' ln~ 
slitut hisloriifue heenii in August last yesr. 
and appe.ars regularly in innnthiy nuinhers ol 
four sheets. Its chief value, ns far as Franoe 
js concerned, is, that it is the first example in 
^hat country of independent criticism. The 
gecond undertaking of til** society is the An- 
ii^uaire de /’ JmtUut hiatot ique, vvliich ii com- 
pissed by u coMimittce of tliirtv niciniieis, and 
the annual volume ol whivh wilt appear 
ip January, 1836, nod cuiituin the politic. tl 
and scientific history ol Kurope for 1835 
Anotbt5» committee is fiigageil on n I^Junutil 
'riie coiiiinencenieiit o( a iiiorr 
iiitirnutv personal aetpinintance betwten tiie 
Enrol eao histoiiaoH is to take place on ilu' 
I5tli of Noveiiibei, lor which day the Inmtul 
historiqtie invites a great ''Etiropenii hi'^torical 
rongre.Hs to Paris, t * wliicli nil the learned 
societies in Europe are requested to send de 
pnties. I'liis congress is to sit a fortnight, and 
questions are prepared in all the OMsMe^t of 
the Institute, winch are to be subiliilted to 
this congress. Bat the undertaking vvhicli 
is ot the greatest importance to Europe, and i-. 
unparalleled both io itsplan andtlie mauiier of 
its execution, is the Diclrmi/taii-e de V 
tut historique, which is iuteiided to super- 
sede all existing liisloaicul repertories, nnd in 
to be composed under the diu'<dioa of an 
association of historians of all nations .'md 
countries. The plan is an follows: — Tb«’ 
oonteots of the Ujetumnuire x^ill be erclu 
si vely historical ; it will not go beyond th»‘ 
limits of ibis circle, which is itself so exteu 
sive, but it will embrace History completely 
and , in all its phases. . and comprehend 
equally Men, Events, ana Things. By 'rhing.i 
is understood whate ver relates to the history 
of Sciciiee, Language, Art, to the develop 
meut of human activity in Agiicidture, Ma- 
nufactures Conferee ; and it vidit pay as 
much regard to the history of the mannerfaud 



GREAT HONOR’S TO THE FRENCH NATION. 


71 


o'.nstoins of natious, an (o that of political 
cvf^ntH, which have hitherto been thought 
alone worthy of detailed notice. The nnmber 
ol'the articlea will of conrae he very prent ; 
hnt a simple clasBification will greatly lessen 
the labour, and pt event reoetitioiiH, The ar- 
ticles are of three kinds. Those of the third 
class are very shoit notices, often only larger 
definitions with reference to the greater arti- 
cles. Those of the second class relata to 
Facts, Men, Ideas, remarkable histoncal 
Epochs. Those of the first class are devoted 
to Events and Men that changed the face of a 
great part of the world (Aleiatider, Char> 
iemagne), to a great historical period (the 
Middle Ages), to a great aggregate of coun- 
tries (Russia, India), to some important social 
relation (Islanusm, Langnages, &c. ), or lastly 
to a great class of Nations, or of Mankind in 
getieral (the Priesthood, Races). In general 
the articles relative to Men (i, e, individuals) 
will he much less nnineroiis than tho.se on 
h'vcHt},, Idem, and Things, otherwise history 
becomes biography* It i« impossible to enter 
into details respecting the contents of this 
part of the work ; the following are the pro- 
minent features: — 1. Dynasties : Great 

Hiatorical Periods ; 3 Stales, Provinces, 
Cities, and their History; 4. ('onfederations, 
Corporations. Religious and Military Orders; 
n. Wars, Trealies of Peace, Conventions, 
Hallies, Diplomacy ; ti. Governments, Dig- 
nities, OfTices ; 7. Legislation, liows, (’ua- 
toras. Codes ; 8. Finances, Taxation, Loans, 


Money ; 9. Mnnufactnres, Commiew, Navi- 
gation, Mines, &r. ; 10. Choripbw. Popes, 
Councils, Ecclesiastical admioiillfiiion, &c. ; 
li. Nobility,, Third Estate, Peasantry, 
&c. ; 12. Chivalry, Heraldry, Feodalisni, 
Arms, Aripies Art of War *, 13. Ordinary 
Life, Liberty, Personal Sconrity, Habitation, 
Dress, Costnmes. Fashions, Porniture, Luxury, 
Poverty, &c. ; 14. Rel^ions, Ceremonies, 
Festivals; 15. Monuments, Archsffology, Cathe- 
drals, &c. : 16. The fine Ars ; 17. Literary 
Activity, Printing, Progress of Philosophy, 
Theology, Sciences, Discoveries, &c. ; 18. 

Sources and DocDments, to facilitate the stu- 
dy of history. The extent of the work is calcu- 
lated ut forty volumes in large 8vo., each of 
thirty-two sneets, printed in double columns 
four volumes to be published every year. Sach 
is u general, but very imperfect, oniline of this 
great enterprise. Avery Remarkable circiim- 
stance is, that the Institute has resolved to 
commit the printing of the work to a German 
House, and commissioned a German member 
of the society to negociate that business with 
some eminent German firm. So extraordinary 
a sacrific® of French national pride seems to 
indicate that tlie French book trade must be in 
a very different state from what it is genernJIy 
supposed to bo. 

• it suoms to us that tliese volumes (&0o pages 
earh) will )»e too small. Our KdmburgU (la 
zettocr of 50 shetits or 8rt0 pages ia by no means 
an inconvenient Bizis.^Foteign Quarterly fur 
Oct. 1835.. • 


EXTRA LIMITES. 

I^WAJlKANALfH TAGORE AnD THE MEDICAL COLLEGE. 

Mv Df\u Oii/vMLr,v, — I am unwilling to offer you my coiigralulaiions upon the 
tnccess which has attended your undertaking in the Medical College, without shewing 
that my feelings towards the Institution are more substantial than those which words only 
ran expie ss. 

Should all your expectations be realized, and there is every reason to believe they 
will, the Medical College cannot fail to produce the happiest results amongst my country- 
men. No man, I assure you, is more sensible than JL am of the benefits which such an 
Institution is calculated to dispense ; but 1 know also that you have many very great dif- 
ficulties before you, and the greater part of these you will have to contend with at the 
onset. My own experience enables me to tell you that no inducement to native exertion 
IS so strong as that of pecuniary reward, and 1 am convinced you will find difficulties 
disappear in proportion to the encouragement offered to the students in this particular. 

As ail individual member of the native community, I feel it belongs 4o us to aid, as far 
as lies in our power, the promotion of your good cause. *At present this can hardly be ex- 
pected on any very great scale ; but as example may be of service to you, T, for one, will 
not be backward to accept your invitation to my countrymen to support the College. 

I beg, therefore, as an inducement to the native pupils now studying in the institution, 
and to those who may hereafter enter, to offer the annual sum of rupees 2,000 for the 
ensuing three years, to be distributed in the form of prizes. In order that these may be 
of substantial value to the candidates, I propose that the prizes should not exceed eight or 
ten in number, and that they should be available only to foundation students and natives 



'■ * AN INDEPENDENT AND NOBLE MINDED NATIVE. 

boiift fide of the C6lleee» ell ether arrang^eats in regard to their distribution 1 
leave to yotte^ipreti on. 

, X Yours very sincerely, 

J836. (Signed) Dwarkanautu Taoorb. 

- 

We have great pl^ure in bringing to the notice of ihc public the above letter from 
Dwarkanauth Tagore to Pnncipal Bramley, We have watched with pleasure the liberahly 
and deep interest this native gentleman takes in the enlightenment and prosperi (y of his 
countrymen. Whether in the cause of bursting the shackles of the Press, establishing a Fe- 
ver Hospital, or that of Education, Dwarkanauth Tagore is the foremost, consistent, and 
devoted advocate. Another of his countrymen* has followed his noble example, and we 
have no doubt a feeling throughout India will be excited in the native community in 
support of the great cause of Medical Education. If one circumstance more than another 
would prove to gOiVernment that it loses nothing in the end by founding valuable cstabli.s[i- 
ments for the benefit of the people, the institution of the Medical College affords that 
proof. What is the expense after all— a mere drop in tlie ocean when compared with the 
vast ulterior benefits to be attained, and we shall be aslouishod if similar institutions are 
not forthwith established at Madras, Bombay, and in Central or Noith Western India. 
But wc again lepcat tfiat the Government should liberally pay its professors splendid 
talents, honorable and responsible situations are thus paid in all parts of the world ; and 
the means, extravagant as they appear to one who is ignorant of the principles of politic ;il 
economy, in the end are proved to be the cheapest. Professors Goodeve and O'Shaughnessy 
at the present moment cannot, without leisure, devote, themselves to othqr pursuits, ami 
Consequently their salaries we could venture to prove are insufficient to cover then 
ezpences, much less to enable them to purchase those works and instruments so indi.s- 
pensably necessary to their own as well as their pupils edification. 

AVe conceive it to be the duty of an enlightened Government to be the first to lend the 
helping hand, and in time, no doubt, and the perio^ is not distant, the Medical 
College aud similar institutions will lapse into the hands of the public for support, and iiio 
stigma be removed, which is now reflected on British India, that she is without a University. 

IMPORTANT DISCUSSION AT THE MEDTC.IE AND PHYSICAL 
SOCIETY’S MEETING. 

We beg to call the attention of our contemporaries to an important discussion at thn 
meeting of the Medical and Physical Society. The facts elicited from Drs. O’Shaughne^^y 
and Siewart should be brought to the notice of all shipowners and Captains of ships. 
We had intended to have offered iorati observations on the subject, but want of spare 
compels us to defer them till our next, when we shall embody what we have to say in ou^ 
review of Dr. Stewart’s paper on Colica Pictonum in the seventh volume of the Transac- 
tions of the Society. 


MR. JOHN TYTLER. 

Weunderttand Mr. Tytler r a candidate for the situation of agent in London to mr 
Upper Orphan School ; if he succeeds to the appointment, he wilt resign the Medical 
Service in England. 

BENGAL MEDICAL RETIRING FUND. 

We are happy to learn that our brethren at Bombay are attaining promotion by the 
Ojpoiatton of their Medical Fund, that being in so flourisSiog a state it has already furnislied 
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means of retirement to several ^eiillwmeii IhkIi in the service. 'I'he has 

also made It obligatoiy, we learn, on those now entering the service lo join, 

It IS going on tor one year and a halt since the medical rrien here se,nt the Court of , 
Dnectors a memorial, to grant similar privileges in proportion to the ntth|bet of medical 
men on tins cstaldishment, and alihongU there was a rumour tliat tivs Court’s reply, com- 
plying with the piayerol the niemoiinl, had reached India, it hasnerti been published. We 
have Surgeons tlicrefore on tlie list upwaids of 30 years in the service, and if Government 
do not do something to ameliorate their condition, 'how is it posable for tliem to retire with- 
out being worn down by deciepiiude and age I The iicnsionsof these gentlemen were they 
to quit the service, is 15)0 £ per annum, from which is to be deilucted the usual subscriptions 
for the iVlilitaiy and Orphan Funds. Now we merely put the question wliethcr there is any 
lewaid to a professional man fui such a length of service- — for such sacrifices as he has made, 
such penis as ho has encountmed, and whether something ought not to be done lo bring 
inU»‘ operation tlie fund to enable him to return once more to his*nHtivc country, 
ifiat his bones may be laid in the land of hn fathers ? The Hon'hle Couit of Dnectors 
have no doubt long since icceived tlnce separate memoiiah on three sepaiale subjects 
fioni their medical servaiys, noyi of which has’ yet been replied to. t he consequence is, 
that our brethren arc gicaily depressed at such disliearlening results. I’tiere is one 
act of the committee of management which we think h.is been mo^t inpnli- 
cious, that IS, their proposilion for a discontinuance of the monthly contributions. The 
lau;< r the amount is, when the sanction of the (Joint of Dircctois auivcj', the more retne- 
nients would bo effected, and the fund would have been placed upon a permanent ba^is ; 
the erroi may still be rectified, and we should he glad to see a proposition to that effect 
ciiculatcd foi the votes of subscribers. We are however glad lo say that the Members ofi» 
the smvice generally jye disposed lo afifbrd to the fund their support, which cncouiages 
us confidently to piedictits complete .success eventually. Some few Members have with- 
drawn in (lisappointm' nt, hut othcis have enrolled their names — that of Mr. Assistant 
Suigcon .1. Bowron ha.s been recently added^ ami ihu tund now emhiaces 2 Mernbei« of 
the Medical Bo.iid, 7 supeiiutending Surgeons, .'^uigeons, and 108 Assistant .Surgeons — 
total 170. 
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ORPHAN INSTITUTION. 

The General Management of the Military Orphan Fun*! have informed the Secretary 
of the Piesidency^Diviaion, Orphan Commiitee, that it istlieir intention to prepare, withoi^t 
delay, a full reply to our pamphlet, and requested tliat lU circuldtton might he postponed 
until the reply alluded to could be forwarded to accompany it. Now tins tsuhat we have 
bean callirK^ for all along, so that our object will be. it is to be lio[>ed, at ia-t ultaineJ, and 
thesubsc nhera be made fully acquainted with the Htata of the Insilftution. 

A N3\V WAV OF ELECTING A GOV BBNaR TO THE FREE SCHOOL. 


We are again called upon to notice the proceedinga of the Free School, which 

we shall do a8 liocciiictly an poeiHible by merely iitating a few ninttern of fact. At the 

last montlrly meetinj; of the Governors, notice of Major Taylor’u reiigiiation wa.*r 
duly announced ; and at (he same time was presented a note froj^Cfl^ of the absentee 
Governors, proposing the Revd. John MiicQoeen as a suitable perenn to be rerotnrnendcci 
to the Government as liis succe.sfor. The Chairman ^the Re\d. C. VVimherley) with 
the rest of the Governors then present seemed to he toL;rably tinniiimoiH in thinking, 
that the proper course was merely to repoit the vacancy, and have the Right Hon ble 
the Governor General to exercise hi.s ov\n discretion in filhug it up. A day oi two 

after thi.s, the following letter was put in ciTcnlation, and received the signatures nul 

minutes precisely as they are here copied. 


THE JOINI VI.-'trOR AND C(/VI ItNOKS OF IHF Fltl-r SCIfOOI. 

GhNTfi.MFN, — Captain Taylor lirivini; intimated a wish to rc.sign his office as .i 
Governor of the Free School, and requested that the same might be notified to tliepro{,ri 
authorities, may I beg the tavour of being instructed in what way to ptoceed. 

1 have the honoF'to be. Gentlemen, your most obedient s/?rvant, 

j4prtl 13, 1836. ANTriost Gaushn, 6'cry, F. .S. 

The course hitherto adopted Ins been to point out some individual, who in theiti<I;.>:- 
mentot the Governors would he an active anti faithful guardian of the Government iutei- 
ests. I would therefore I ('Commend that the Secretaiy Ixj authorized to address the (io> 
vernor General, and to name the Rev, .folm MacQueen as a projier person to fill the 
vacancy occasioned by the resignation of Capt. Taylor. / am most anxious to have the 
services of Mr. A^ac.Queen, knowing him to he a most energetic, independent and experi- 
enced man. From his connectioiawith the Kiddetpore Institution, he is able to render the 
* most essentia) services to our School, as he fully pioved during the period he held the 
situation of a Governor. 

T. Roiiebtson. 

1 shall he very glad to see Mr. MacQueen a Governor. 

R, Mor-iov. 

. T. E. M. Tt wroN. 

A. M. Sixi. , 

CiMs. Ma(‘Kcnzii. if 

The power of appointment ism the GovernorTieneral mXouncil. If rt hnslieen the 
course for the Ci over no rs of the Institution to recommend j^rsons for appointment, I v* 
approve of Mr. MacQueen lieing recommcmied j hut I think it will tie right that we 
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should see in wha.1 inslanres and under wfiat circumstances such recomme£^lilifitj5tfis have 
been made. 

J. .1. J«7I>pS« 

H. Paiush. 

On the around ihai Mr. MacQueen’s experience in school business. , would be an ac- 
quisition to the Institution, 1 concur in the nomination of him by the Rev. Mr. Robertson. 

W . Byanb. 

Tt appears io me to be objectionable in many respect that Uie t^overnors recommend 
to the Governor-Genci al whom he shall appoint to succeed Major Taylor, it is a species 
of election contrary to tliat salutary control which should be over every institution, and 
I conceive contiaiy to the intention of that rule passed by the subscribers when they 
al lolled to the Govei nor General the nomination of two Directors. The majority of the 
(governors of the Fiec School have earned, however, Mr. Robertson's proposition ; in event 
It can be shewn that it has been customaiy for the Governors to point out to the Governor- 
General the individual the Governors desire to see appointed, I trust 1 may be permitted 
to call a special meeting of the subsciibers to take their opinion whether that course is 
accoiding to then wishes which has been pointed out by Mr. R. 

Fhfi)f.rick Coubvn. 

Whatever may have been the cour.se hitherto adopted, 1 beg leave to suggest my 
opinion, that it would be more correct to leave the Governor Oencial to*exerci«?e his own 
jiidgmi nt. If his Loidship, on being requested to nominate a successor to Major Taylor, 
should desire us lo point out a suitable person, then and not till then, would be the season 
for presenting oiii opinion. 1 think loo, that the regulation (if there he any) piescrdnng 
the usage, should have accompanied the circular ; and as it has not, 1 beg the Secretary 
will re-circulate this along with a copy of such regulation. At the same time I should like 
to be informed by my more expeiienc^ colleagues whether the Government Governors 
of the Free School have not invariably been ^ivants of the Government. It strikes me, 
that in other Institutions, placed under the joint management of Government and popular 
dnectors, the former are usually, if not invariably covenanted servants. Rut in this 
particular I only seek information. 

C II ARM'S WlMDEUirV. 

This IS a matter of moonshine, we can only intimate Captain Taylor’s desire to renign. 
]f I .oj 1 Auckland asks our opinion on thi.s most important point, we can give it out, 
but not till tiien. ^ 

D, MacFahi.ane. 

Ill coiiscqacncp the two last written minutes, the Secretary so far complied with 
the instructions of their authors as to re-circidate the proposition with all its accom- 
paniments ; and the lesult proved ip be as folloii.s: 


inr JOINT VISITOR AND GOVERNOR Ol THE FREE SCHOOL. 


Gentle'vif.n, — 1 beg to re-rirmlale the accompanying at the request of Dr. CorWyn and 
Mr. VViiiibeiley, for the reasons stated in their minutes, viz : the wish on the part of the 
former to cull a special meeting of the siihsnrihers, and of the latter, that any regulation 
presci ihing the usage referred to hy IVIr. Kuhertson should be produced for your consi- 
derutioii. Theie happens, however, to be no such regulation 

I ha\e the honor to be. Gentlemen, y our most obedient servant, 

Anthony Garstin, Sec. F. S, 


Tt would be a strange regulation indeed to make, that whenever a vacancy in the 
Government officers occurs, we should recommend a successor. Tne itch for law mak- 
ing is, I hope, confined to Macaulay’s parliament. ’’JAi tlie other proposition of Dr. Corbyn, 
I say no ; for 1 am sadly afraid of speeches which we might peradventure be afflicted 
with at such a meeting. T. R. 

The objection urged by Dr. Corbyn is very strong, but I would allow this matter in 
the present instance to. take the usual couise. I am against a public meeting. 

W. Byrne. 

As so m'uiy opinions appear to exist on this subject, I would humbly suggest that the 
simplest, and at the same time (he most respectful to the Governor General would be sim- 
ply to intimate the vacancy and request his Lordship to appoint a successor to Captain 
Tailor. • 

A. H. Sim. 

1 concur with Mr. Si.m, 


All T want 


F, Corbyn. 

R. Molloy. 

J. J. Judge. 

H. Parish. 

C. M. 

C. Wimdehley. 


It will here be perceived that the matter had taken quite a different turn, and that 
a majority of the Governors had now come to an amended; though obviously correct 
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view of ill* ^cation by determining that the rAignation of Major Taylor should he 
jre|iofied to tbe(;. Ooveniment without fill ther note or comuient. 'I'hiH we uocordiiigly 
presnnied the -coorae adopted, but to utir gieut ustonishineut we huve since 

learned, niujority of signatures hud been iitlixed (we hope nut 

before) in favor of the proposition as it stood in the 6rst circular, the Sectctary, at 
the intttigatioD of a single Governor^, in breathless hriste, despatched a lettei in the 
name of the Governors recommending Mr. MacQucen, without even waiting to ascertain 
what the residue of the Governors might have to say on the subject. The consequence 
is, that a letter ispow lying before the Government, purporting to be that of a majority 
of the Governors, wherea* the majority, on further consideration, have coino to a 
totally different determhiation. .We forbear to rhurarterize bucU a proceeding in the 
terms we thiak it deserves, and send it forth to abide the issue of its owo demerits. 


• GENERAL ORDERS. 

Promotl^ins. -April 4. Asst. Surg. C. BlotClcy to be Surg. from 10th March, Asst Surg J. Ro ' 
nvld to be Surg from 2lHt iVTnrcli. 

Appointments. - Marc** 23, Asst. Surg. R W. Wrig-htsoii to 40th N 1 'iUt March, Sarg. A. V. 
MHirrath, Madras Army, ‘Jnrgeon to Mvsoro Resldericy, April 2, Asst A pothcc iry < J. Hig^-insnn 
to 4th Batt. Artv , Diim Hum, flth April/ Drintninond, Esq. Snr/^reon R#N. to ho Stirircuu Gov- 
Cenl. from ad Instant, fith April, Asst fliirg. A. StoUfSrt, M. I> , to do duty Arty Dmp Oum. 
April 7, Vet. Surg. D. (Uilloniore to charge horses H. liawcers, 17th April, t^nrg. H CTarfce 

of 22d N. I to the Medical charge of the Arty, detail. StSi, Dr. J, S. Ei^ti to be Surgebii to 

the Lieut. (Jov. ’ 

—March 2fl, Asst Surg H R Bond, to proceed to Bonaros, 30t.h Asst. iSurv. A. 
Thomson to the Simiour Butt 7th April Asst Snr)r. A B. Webstor, M. D. to 48th N I. Aywithn- 
cary Stewart J . Beasley to M«3eriit, Npproutidto J Jervis to lOth Foot, at Cawnporc. April 12, 
Asst. Siiru:. A. Mackpean, 2*d ^ 1. to that of .'Id Local Horse. April 13. R M. M. Thomson from 
the .list Ts I. to the Eurc^peoti Repf. at Apra. , 

Leave of AUsene * — March 23, Asst. Surg. S]>encer for ten days in extennon, P. A. April 4 
Asst Sury R J Brassey to Penansr P. A for live months, April 2, A.sst. Siirji:. J Murray, 
;ilst March to 1st Nov. to ^luila P. A. A-^st. Htevrard T. O. Sullivan from lit May to 1st 
Nov P. A. Surg. T Carupboll, 22d March to 22d July to rt»mam at Mirrapofe P A. April 2 
Asst SuTfT. W Godon, M. D. has leave of absence from the 5ih to tlio 22d uUuiio, P. A, 

MiftUs , — March 28, the Lady of Gar. Surg A K . Liiidcsay, of a daughter. 


NOTICE TO CORHKSPONDENTS. 

The followinir rommunic;ition.s shall appear i:i our iie-xt. • 

An account of Islam pore, by H. Clark, I'sq , Surgeon 22d Rcgt. 

t)n the Canine distemper of Bcufral, bi. J, G.^ 

Siirg-ical Clinique, Cawiipore, operations for Fwtnla Laf.hr>?nMlis, by P Brett, I'sq 

A caiA of snake biU*, successfully treated by blootl letting anil < oid eM iision, h\ i* Budde 
)y. Esq. 

Hunter’s Hospital Practice, 2d or QuecirsjHnyal Hegt. 
flastro Enteric. 

Catarrhal 
Gastro Hepatic. 

Dr Stewart's Clinical, Reports CciierAl Hospira!. 

f'ase ot Intro Soscep, by J Baker, I'sq., Sucaeou loth Li^ht Ca'alry 

We beg to ackuowledj^e the receipt of Mr. Koiiald’s cbinrounicatioii on retention of the 
Placenta 

We alstt beg to acknowledire the receipt of Mr. Downes'^ communication of a curious ami 
interesting case from Neemueb. ® 

W© have received our talented correspondent Mr. Brett’s communication ; the subject he 
has communicated is of infinite importance, uud slial) be noticf'd lu onr nent 

Such has been the press ot important matter in our prosi-ut number, that m'C have ex- 
ceeded the iiumber ol our pages, and huve been corapolied to omit llie article on Medical Topo- 


6r.p^^. 


/e have received from M. Bermond, the 1st vol. of tfie Journal dcs Connaissances Medico 
Chirurgicales, for which we beg to return our best thanks. Tliero arc papers of great value 
iu this roltiine, which shall be translated, and published in our next. 

We have received Mr Baddely’s communication ; his boautifiil drawing of an amastomosis 
between the 4fch nerrq and the Casserian ganglion which was lithographed ; but a failure occur 
red in the printings so tbat we dotet*.nined to have it done over again, it will be ready for 
our next. We beg lUso to acknowledge the receipt of his second coinmuuicatioii with many 
thanks for his able support- 

We bag to acknowledge the receipt of Mr. Andorton's communication from Baboolghur, 
with its enclosure. i. 

We have just rdueived Mr. Wilson’s letter and enclosure. ^ 

We beg also to acknowledge the receipt several letters from our Hubscribers ^ove Dina- 
pore regarding the delay which <y!cvrrod in receiving the March mimhcr'.They will find it 
was owing to those numbers having been sent by the steamer. The request by several sub- 
•cribers to send tiieir mnnberti by Dak will be complied with. 

To avoid double postage and the disagri^eable necessity of having their copies return- 
ed to ns, we shall feel obliged if onx subscribers will immediately on a change of residence 
inform ua of their new address. ^ 
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REVIEW. 

Jonnuilnf the Asiatic Society, 1035 - Ana- 

/ysis of a Tihelan Medical Work. By M. 

Alexandi.r Csoma Dr. Koros. 

It is a subject of uo small curiosity to 
observe the methods by which natives of 
different countries adapt the means to the end 
in the pursuit and attainment of those blesa- 
ings which providence has placed at their 
disposal, and it becomes matter of infinite ly 
higher admiration to perceive how the same 

providence has suppliHl to all lands tliA pos- 

p^ction I'f «uch material as tend to mitigalo 
thetiials and the evils inseparable from the 
condition of our existence in this world. We 
firu. m cvei y quarter of the globe these mani- 
fe dions of almighty core, exacting our bum. 
blc‘--t aud most unqualified gratitude. The 
Ituli.in, Ml his forest, vegetating in a stale but 
liitlc supci lor to iiisiiiict, yet discovers through 
the medium of hi^ uiKlersianding some spon- 
taneous produciion of the soil, administering 
loliH comfort and his healtiu A ray of in- 
tellectual light pierces the gloom by wliidi he 
is surrounded, and enables him to ascertain 
what is essential 'W^,the vigor of his frame, the 
cure of his disease, and the prolongation of 
existence by the use of such medicaments as 
the bounty of nature has placed within his 
reach. His simpler remedies command a 
prompt aud efficacious result, because the ge- 
neral abstemiousness and unarlificial course of 
his career, render the body more subservient to 
the power of medicine, however rude the 
ticatmentor confined the knowdedge of his 
malady. But as society advances, refinement 
cicates a thousand arlificiai wants, which 
habit conveils to realities, until more intimate 
acquaintance with the ait, as a Science, is 
required lo counteract their influences by the 
application of such skill as will adjust the 


relief to the peculiar nature of the causa 
which calls for it. As men become more en- 
lightened they seek refinements whidi gene- 
rate diseases foreign to their oiiginal condition, 
'J’o check the properties of the'^e a minuter 
observation of their sources is obviously de- 
manded j and however lamentable the con- 
viction that luxury has introduced number- 
less unnecessary afflictions as its consoqu''nro, 
we have still abundant reason to be thankful 
that the progress of Science at least kept pace 
with that of society. 

We have been drawn into these reflections 
by the perusal of the leading ariicle in the 
Astatic Journal foi the month of May. 1835, 
It IS entitled, “ An Analysis of Tibetan 
Medicine,” and has been supplied by M. 
Alexander Csoma de Koios, a name already 
familiariii Oiiental literature; and it forms 
inaceiUin degree a commentary upon our 
text, byi.hewing to what extent research has 
cainedits disciples onwaid to an intermediate 
state between the want of all civilization and 
the acquiieinciit of so much knowledge as be- 
longs to a certain grade of it. It is remarka- 
ble that such an insight should have been 
gained at so early a period, (for the work was 
written A the 8tb century,) and that, having 
overcome so much, the same talent should have 
stopped short in its career, even up to this 
date. In Europe the progress of Science is 
and has been perpetual since the dark ages ; 
the last step forming but a foundation stone 
for the election of the next. Unimpeded by 
the obstacles^r prejudice, or a fondness for 
ancestral usage, when opposed to the further- 
ance of larger views, the stream of knowledge 
flows clearer, freer, broader, daily. Each hour 
brings to light some novelty, some perception, 
some improvement which industry and re- 
flection are propelling forward to perfection. 
The wisdom of to-day eclipses the science of 
yesterday, and the more the quantity that is 
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adutlly fftined tha greater becomes the thirst, 
lor Increase io every braoch of inttillectual 
ucdertaltior* 

It was perhaps to be expected that a work 
written also early a period would not be al- 
together free from the traces of superstition ; 
and accordingly^ 've find amongst the avowed 
predominating causes of illness, that the 
power of “evil spirits” is allowed to have a 
very material share. The other portions of 
the analysis afford abundant proofs of acute- 
ness, with less admixture of absurdity than 
might have been anticipated. In the history 
of every nation there is a particular period 
which e^chihits* some inherent weakness. 
Magic and sorcery were long the reputed com- 
panions of knowledge, in all the countries of 
Europe, and formed the secret by which men 
of loftier minds contrived to establish their 
dominion over a multitude, rendered apt by 
its credulity to take upon credit, all that it did 
not rightly comprehend. It has been (Ques- 
tionable whether the disseminators of doc- 
trines, imposing belief in supernatural agency, 
were in themselves tainted with the gaucheriei 
Ihey professed, and it seems but probable that 
they were not — that they merely made use of 
them as the means of retaining that ascendan- 
cy over human afTcctions, upon which their 
temporary hopes were based. The priesthood 
in Spain and in many parts of Italy proclaim 
such tenets to this day, which being propagat- 
only for specific purposes, are by no means 
received as substantial by those who inculcate 
them. 

The mockery of superstition is merely used 
as a cloak to their more ambitious designs, 
nor have instances been wanting of acknow- 
ledgements, that the pretended cf^acy of 
saints and images was not otherwise valuable, 
than as it served to blind the weak and per- 
petuate the subjection of the ignorant. The 
pundits of this country have occasionally ad- 
mitted that they are pure Deists : and that the 
fables of tbeir mythology are so many me- 
thods, by whicb«they have enthralled a peo- 
ple, ripe in their imbecility for ^be reception 
of any folly 'll became their interest to 
establish, for the maintenance of that superi- 
ority on which their immediate privileges are 
grounded. 

c 

Looking at these facts, it can hardly be a 
anatter of wonder that tome indications of this 
nature should appear in the work before us. 


cn the contrary, we admire that it contains 
so little of what is objectionable ; and aie 
rather disposed to venerate the talent, which 
in a period of comparative ignorance, could 
by its unaided efforts have brought into life 
and activity the advantages of so much use- 
fulness, than to expatiate on the folly of 
entertaining notions, which after all were not 
incompatible with the time, or the uncivilized 
state of society in which it was produced. }3ut 
we have reachedour limit, and must refer our 
readers to the substance of the analysis, 
Perhaps, under a due consideration of cir- 
cumstances and the allowance wc should 
make for them, it will say more in behalf of 
the work than any thing that weeaupro- 
fess to utter. 

M. de Kbrbs informs us that on application 
to the Lama, his instructor m the 'I'ibetan lan- 
guage^ he obtained from him the 
forms the Buhje<^-jof our present^ revieffi^^^ hi 
attributed to SShakya ^and ibund t* 

Tibet in the century. A Tibetan 

interpreter by hame Bairot9anah|^in the days 
of Kre Soog-Dehiitsan transited Jt into 
Cashiinir,aad presented U to thelUhetan King. 
It was also received by several other learned 
physicians, and devolved in succession till in 
the 13th century, when it fell into the hands of 
Yuthoglhell. who “improved and propa- 
gated” It. This man is so called in contia dis« 
tinction to another of the same name who 
was celebrated also for his medical aUaiaments 
at a previous period. In the time . of the 
latter the work became familiar to “ nine oilier 
learned men.” The Lama enumerated several 
Ollier current works of a similar description, 
stating that there were 45 mhumber. 

Part 1st. Chap. 1st. ExMhits how Shakya, 
in the midst of “ a forest of medical plants,” 
deliveied his lectures, from his palace to a 
train of auditors. 

“ He (ShaKV\) addressed his niidience 
thus: — ^Assembled friends ! be it known to 
you, that every human creature who wishes to 
remain in health ; and every man who desires 
to care any disease, nod to prolong life, most 
be instrncted in the doctrine of medicine. 
Likewise, he that wishes for morni virtue, 
wealth or happiness, and desires to be deli- 
vered from the miseries of sickness ; ns also, 
he that wishes io be honoured or respected 
by others, must be instructed in the art of 
healing.” Then one of the hermits or llishis 
Drang-Srong) expressing bis desire 

of promoting the-well-being of others, reques- 
ted his advice ns to the manner in which he 
might become insirncted in the doctrine of 
medioioe. Then the teacheqi^(SHAKYA) said 
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(or nommanded ) “ He must be instructed in 
the four parts of the medical science, which 
Bie the 

— ; 

root or theory, explication, instruction, and 
lastly, manual operation.” 

Chap. 2d shews how necessary the medical 
art is to the preservation of health and morals, 
and divides the subject into four parts, name- 
ly, theory, explication, instruction, and manual 
operation. From these again are 8 ratnifica- 
lions, 1st, the cure of the whole body ; 2d, par- 
ticulardesires common to children ; 3d, to wo- 
man ; 4th, the cure of diseases originating in 
the iflfluence of evil spirits ; 5tli, wounds by 
knife or spear ; 6ih, venomous or poisonous 
infections ; 7th, the infirmities, senectude ; 8ih« 
the increase of virility in men. 

Chap4 3d contains the theory of the human 
constitution, illustrated by simiks. Thus 3 
roots of the fig tree or trunks, thence 9 stems, 
thence 47 boughs, 224 branches, two blossom^ 
and three fruits. The root is the basis 
of disease, while the stems, branches and 
leaves exemplify a diseased or healthy condi- 
tion The author distinguishes wind, bile, 
pliiegrn, with their ofllces, operations and 
influences. The supports of the body are 
seven on which life itself depends, as chyle, 
blood, fledh, fat, marrow, and semen. The 
ex.-ictions are three, odure, urine, and sweat. 
I'lifi generating causes of diseases are, lust, 
or aident desire ; passion or anger ; ignorance 
or diilness. Of these the first causes wind, 
the second bile, the last, piilegm. Accessory 
causes are four. Season with regard to heat 
and cold ; evil -spirits, abuse of food; and 
the ill conduct of life. The parts of the body 
liable to disease are set down as 6 ; the skin, 
flesh, veins, bones, viscera and bowels. There 
are three humours; phlegm in the brain or 
skull, the place of dulness ; bile, in the middle 
of the body, or place of anger; wind, in 
the waist, or loins. Wind operates through 
the bones, ear, skin, heart, arteries and intes- 
tines. Bile exiiibits itself through the blood, 
sweat, eyes, liver, bowels. Phlegm, through 
the chyle, flesh, fat, marrow, semen, oduie, 
urine, nose, longue, lungs, spleen, kidneys, 
stomach and bladder. Wind predominates on 
the diseases of old people ; bile, in youth ; 
and phlegm, in children : the first abiding in 
the cold parts of the system, the second in the 
diy or hot, and the last in the moist or 
unctuous. Diseases from wind commonly 


arise during the summer season b«fbre noon 
and about mid-day. Blood during the autumn 
about mid-day, and mid-night. Phlegm 
during the spiiug, morning and evening: 
Nine maladies are beyond recovery. All 
are classed under two he^s. Wind and 
phlegm belong to cold, being of ** natural 
water;” blood and bile, being of natural fire, 
belong to heat. Worms and serum partake 
of both. 

Chap. 4th on the symptoms of diseases ; 
examination of the tongue and urine ; of the 
pulse; on oral questioning ; on the ascertain- 
ing what pain is felt and what food has been 
used. 

“ If the tongue is red, dry* and rough, it is 
the sign of prevailing wind ; if covered with 
a yellowish white, thick substance, it is 
the sign Of bile ; if covered with a dim, white, 
soft, and moist siibstnnce, it is the sign of 
phlegm. 

With respect to the urine : if the urine of 
the patient is blue, clear like spring-water, 
and has much spume or froth, it is the s) mptuin 
of wind ; if yellowish, red and thick, steaming 
or vapouring greatly, and ditTiising a smell, it is 
thesign of bile ; if white, with little smell, 
and st^am or vapour, it is the sign of phlegm. 

** With respect to the finise : When the 
physician feels the pulse, if heating greatif 
upwards it somewhat stops, (if irregular) it is 
the sign of wind ; a quirk full beating is the 
sign of bile ; a sunk, low, ami soft beating is 
the Sign of phlegm.” 

The questions are 29 in number. 

Chap. 5tfi means of curing diseases ; 1st, 
with respect to food ; 2J, conduct in life and 
exercise ; 3d, medicaments to be used against 
the three humours. Those against wind^are 
of three different tastes ; sweat, sour, and 
saline : and in their efficacy are unctuous, 
heavy, or soft. Against phlegm, hot, sour, 
and acrid; their efficacy, sharpness, roughness, 
lightnes|. Against hile, sweet, bitter, and 
nauseous bitter ; efficacy, coolness, thinness, 
and dulness or blunlness. To this follows 
the admixture of medicaments with refer- 
ence to their tastes. 'I'hesc are arranged as 
assuaging or depuratory. The specified 
sorts of depuratory medicines, are three ; 
of purging medicaments, fwr ; of emeties, 
two. Resplcting physical, or chirurgical 
operation against wind, there is smearing the 
body with butler, and the cautery after the 
Turkish method. Against hile, phlebotomy 
and cold water^^or bathing in ditto.) Against 
phlegm warm applications and the cautery. 

Chap. 6th re-capitulates the three last, and 
illustrates the allegory of the fig tree. Tlie 
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guotitioii nrhich we now give obviously proves 
that even in barbarous ages it was discovered 
that art and. science to be cicaily treated 
requiied arraugement. In tlie author’s Synop- 
tic method^ the whole of the subject is seen 
by the figure of a tree, the brandies being the 
diverging lines from the trunk. The trunk 
is meant then to represent the system and 
the branches, leaves, &c. the subordinate 
divisions agreeably to the laws of similitude 
and discrepancy. 

** According to the former metaphor or al- 
legory of the India fig-tree, there are three 
roots (or trunks) : 1, the root, place, or ground 
of the disease ; 2, (hat of (he symptoms ; and 
3, tliat of the manner of curing. 

'J here arise fftim the first trnnk (or root) 
two stems : that of the unchanged state of th« 
borly, and that of the chauged or diseased 
state of the body. • 

From the 2nd (rank (or root) there arise 
three stem**, mtne/y ; tliose of looking on-i 
Jeelirig, and asking (or of inspection of the 
tongne and urine ; ol the feeling of the pulse ; 
and of asking after the circuiustancea of the 
disease). 

On tiie 3rd trunk there arise four stems ; 
those of the food ; of the manner of living or 
conduct of life ; of llie medicaments used ; 
and ol the nnerations p^rbtrmed. Therefore, 
fVom the three tiunks (or roots) their arise 
nine stems. 

The number of the boughs oi branches ; 

Those hmnrlunz from tlie stem of the un- 
changed body are disease, tlie bcvcii sup- 
ports of the body, and the fteres. 

On the stern «]enoting (Ire ciian'^ed or d.s* 
eased state of the body, tliere are the follow- 
ing 9 bowghs : caii‘«e of disease, ircc<ssoiy 
causes, beginning oi injured parts, place, vray, 
lime of arising (or of the ft), (niit or conse- 
quence, muses ol transition from one into aiio. 
ther tlisease ; tiie reduction of nil diseases to 
^leat and cold. 

On the stem denoting the symptoms of 
diseases, there arise the Itdlowing eicht 
boughs : 2 of inspecting the tom; tie nnd urine. 
Oi teebng tlie pulse, Ihi ie are 3 ; wi^d-pulse, 
blle-pn’se, and phlegm-pulHe. And iji, asking 
after the circiimstanres of the disealMii^ tliere 
are 3. Altogether fi.^lit. 

On the stem denoting the manner ofrnring, 
there at ise the foUoning liou:dis or branches: 
3 ot food or meat; 3 of diink or potion ; 3 of 
the manner of living or of (he eondiict of life ; 
6 of physic with respect to taste and eflicacy ; 
G of the assnagifig mi&tures, with respect to 
taste and efficacy ; 3 of depun (oiy physic. 
There are also 3 bonglia of medical (or chinir- 
gical) oper^ions. Thus ia all there are 47 
boughs or branches. 

The nnrnber of leaves (or of leafy branches) 
issuing from the 47 bonghs : 

Ist, On the ton of the uDcli^nged stem, the 
ennmeration of 25 diseases, 

2od. Oo the top the stem denoting (he 
changed or diseased atate of (he body, 63 
ayioptoiot or tokens of indisposition. 


3rd. On the top of the stem of inspection 
(or ernrninntion of the tongue and mine), C 
branches or leaves of inspection. 

4th. On (he top the 8(‘»m of feelin?, three 
sorts of pulse (or three manners of beating of 
(he pulse), 

5(n. On the (op of the stem of asking the 
patient about the ciicmnstances of the disease, 
29 questions. 

Gth. On the top of (he stem deuotloir tlie 
food (diet, meat, and drink or potion) of tlie 
pntient, there are the enumeration of sucli, 
as : 14 ill respect to wind ; 12 to bile ; and 9 
to phlegm. 

7th. On the top cf the conduct of life , 6. 

8th. On the top of the stern of plijsic nine 
tastes and nine eilicncies are ennineratcd, to- 
gether 18 ; 3 kinds of .sonp or broth ; 5 kinds 
of medical butter or sirnn ; 4 kinds of potions ■ 
4 kinds of powders ; 2 kinds of pills ; 5'kiiids 
powderid aromatics : 9 sorts of depuriitoiy 
application. Total— 30 kinds of phvsic. 

9th, On the top of physical (or chirurgical) 
operations, 7 leali’ iuanches. 

A summary ejihibitiuu of the above fpeci' 
filed le.ives : 

1. Oil (he trunk denoting (he place and 
ground of diseases, fbqre are 188 leaves. 

2 On (hat denoting the symptom t, 38. 

3. On that denoting the manner of cminir, 
there are 98 leaver Altogether making 221, 

There are two blossoms : health and u loiii; 
life. 

’I’here are three fruits : moral perfection (or 
good iriornls), wealHi, arid linppiness. 

These are the contents cif the h\k chapters of 
the first part of this iiiedira) tract,” 

Paiit 21. Treats of« four things : namely, 
what 1-5 to lie cured 1 or headed ? U'tt/t what, 
m wliat manner, and by whom ? The aulhur’si 
opinions on Conception from the first part nf 
the process by which primonhal existence is 
e^t-iblidied, deemed ti* be involved in too miicli 
obscuiity to be dwcovered, by the rno leru 
pliy.Niolo^ist, aieboth cunuus* and interesting* 

The oiigin or generaliori ol the bo. tv. 
Cause, and accessory causes tliereof. Tokens 
or signs u( birth. 

The cause of the generation of the body is 
stated to he . the faiher’s seed, the mother’s 
blond, and the iiriiing of corisriouMiess, li 
the fii si be predonnnHut, there will be born a 
sou ; if tiic second, a d.iugliler ; if both are 
equ il, (hen a berrnapbrodite. Siiould it iinfi- 
pen that the blood be formed iuto two masses 
then twins will b6 boro. 

Out of the semen are formed : the bone, 
the brain, and the skeleton of the body. Out 
of the mother's blood nre generated the flesh, 
blood, heart, with the other four vital par(.s, 
(lungs, liver, spleen, kidneys,) and the six ves- 
sels or veins. From the soul or vital princi- 
ple arises coosciousoess tbruugli the several 
organs. 

After the body has been thns conceived, the 
cause ol its increase is in the two veins on the 
right nnd lett sides of the womb, iu the small 
vessel coutaining the luothejr’s blood for men 
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Mnintlon. niicl in the chyle formed from the 
inOlher’s food, which snccpf»«ii vely dearending 
into llift womb, concurs to (he coagulation or 
union of (lie semen, blood, nnd the vi(al prin- 
ciple, end to their increase, in the same man- 
ner, ns wnter is conveyed, bv certain canals 
from a waterin|i;' pouci, to a field, for the pro- 
duction of corn. 

The body, by the n^itation of the (inward) 
nir, bein? < han‘;ed during 38 weeks, goes on 
continually increasing, for nine months. 

The continual increase of the foetus, or 
embryo, is thiia ; In the Ist week, it is bke a 
mixture of milk and blood. In the 2iid week, 
prowing somewhat thick, it is of rouy or 
fcnncions nature. In the 3rd week, it be- 
romes like cnids. In the 4th week, from the 
form, vthich the emliryo takes, is con]ectured 
wlif (her it will lie a son, daughter, or herma- 
phrodite. In the 1st rnoiith, the mother 
BiidVi'M both in her body and jniod scver.il dis- 
agreeable sensations. 

Intlie2nd month, in the 5th week, the navel 
of the body is fiist toimed^ In the (idi u»’e», 
vital vein (or artery), dei)»*iidin'r on the navel. 
In the 7th week, tlie forms of bi' Ji eyes ap- 
pear. In the 8th week, conspqii'^nnn of the 
forms of the eyes the foiuioi the hea l arises. 
In tlie 9th week, the shape of the upper and 
lower parts of the trunk or body is foinied. 

In the 3rd nuintii, in tlie liMli week, the 
forms of the two aiins and sides (or hips) an* 
pear. In the llth week, the lortns’ ol the 
holes of tlie nine organs become perceptible. 
Inllie J’Jth week, the^ fn e vital parts (lie.irt, 
lungs, liver, spleen, veins,) are tormed. In 
til*' llhli week, those of tlie six vessels. 

Ill the 4th month, in the 1 1th week, the 
r -arrow's in the arms and thighs are formed. 
In the 16lii week, (he wiists o( (lie liantisaiid 
the legs of the leet are pei ceptible. In the 
Itith week, the It) fiiigers nnd the 10 toes b*’- 
C<Miic visible. In 17lii week, the \eins or 
uer\ es, connecting the outer and inner pints, 
are (oriiieil. 

In the 5t.li inonlle, in the 18;h week, the 
flesh and int are (ornied. In the 19th week, 
the tendons or siuewa mi l the (lines nre lor- 
meil. In the 2Jtli week, the bone nnd the 
rnaiiow ot the feet are tormed. I i (he 21 st 
week, tlie body is coxered with n skin. 

In the Gth month, in the S(2nd week, the 
nine holes of the organs are opined. In the 
23id week, the hair on the head and on the 
body, and the naiU commence to grow. In the 
24th week, the viscera and vessels become 
entirely fiiiislied ; and tbeii pleasure nnd pain 
are felt. In the 25lb w'eek.llie cii dilation or 
motion of nir or wind conimence.s. In (he 
26lh week, the memory ol the mind begins to 
be clear. 

In the 7th month, the 27th to the 30tli week, 
the whole body comes to entire perfection, or 
is completely torrnetl. 

Ill tlie 8tli month, from 31st to 351b week, 
the whole boily, both within or without, 
greatly increases. 

In the 9th month, in tlie 36tli week, there 
niises a disagreeable seiisution in the womb. 
In the 37th week, there arises a nnaseous 
sensation. In the 38tli week, the head turning 
to the entrance of the womb, the birth tokes 


place. But, (hongh the months completed, 
yet, on account of the mother's mnoetroation, 
and of wind, birth may for some time be 
delayed. 

Farther, it if stated, that if the right aide (of 
file pregnant woman) is high, and the body 
light, there will be born a son ;if tiie left ttiiie 
is high, and the bod y heavy, then n daiigliter ; 
if thev both are in on equal state, an hernm- 
phrorlite. And if the middle or both the sides 
are high, (hen twins will be born. 

'Die tokens and circiim stances of approch- 
ing birth are then described. 

We must now biing our' review to a close, 
with a promise to give more extracts in our 
next. 


ON DEFINITE PROPORTIONS. 

Bv D. Spiixan, a. M. M. D. 

In the chemical combination of bodic.s with 
each otlier, the four following circumstances 
limy be remarked with regard to the proiwr- 
tions in vvhioli these combinations take place. 

Jst, Some Ijodu's combine in all proportions, 
ns w iter and iilcohol. water and any of tho 
liquid acids. 

2d. In other case.s a given quantity of one 
substance can combine with any quantity of 
another ton certain extent ; thus, four pounds 
of water can di^sdve any quantity of the 
biriu bonatc of soda not cvreeding a pountt ; 
a liiiiidred grains of w riter will dissolve any 
quantity oi «'U salt not exceeding forty grains, 
at w’hieli p* iiit its dissolving power ceases, 
the #'oliesion of the solid becoming rompara- 
fively too powei fill for the force of adinity. 
In this as well as in (he first case, it may be 
rcni.iiked (hat the substances so combining 
liaxc but a weak aHinity' for each other, nnd 
tied (he < liaiacfenstic laoperties of each con- 
.stilncnt me .still discernible in the rurriponnd ; 
thus x\ lien .sugar or sen salt is dissolved in 
walei, the taste of the .solution is still similar 
to that ol the substance di.ssolved. 

.‘ill 111 .some ruses siib.sfaiiccs combine in 
only one piiiportion; as clilorine and hydrogen, 
zinc and oxygon. 

4lli. In other ca.se.s substance are observed 
to coAbiue 111 .several pi oportions • thus there 
are distinct compounds of copper and 

oxj'gcn; as also of oxygen and hydrogen. 
— 100 parts of mangaiie.se combine with 
14^ 28, 42 or .')C parts of oxygen. 4 he most 
iiitere.sting nnd impoitant clas.s of compounds 
are those comprehended under this and the 
pieceding liead, and it may also be remarked 
timt the snhstanees so combining have a 
strong any energetic alhiffty for each otlier, 
and that*the properties which characterised 
them in the simple state nre no longer dis- 
coverable in the compound ; of this we have 
an example in sea salt, which formed of two 
very caustic bodies, has a saline and agree- 
able taste* These combinations so formed 
have been o4)served to obey certain laws, re- 
markable as well for their generality, as for 
the simplicity of the relations which tliey 
establish between the respective cuiautities 
of the principles of the compounds. Tli« 
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first (yf t^oe Uws is, thi^t all compounds, so 
long as they retain thoir characteristic pro* 
perties, contain the constant ptoporiion 
of coustituents orlth the miiiltt rigid accuracy, 
no variation CVCT taking place ; thus mtrnte 
of potash, natter all circamstances, and in all 
situations, onwists invariably of 51 parts of 

nitric acid aSd 48 of potash. Water consists 
ofone part by weight of hydrogen and eight 
of oxygen Carbonate of lime, whether as 
found in nature, or formed by art, always 
contains 43.2 carbonic acid and 56.8 lime ; ond 
Mere these elements to unite in any other 
proportions, some new compound diderent 
from carinate of lime would be formed. 
The truth of this law is universally admiUed. 
In fact, without such a law to determine and 
preserve those, fixed proportions in the con- 
stituents of bodies, there <^nld not be that 
regularity and uniformity in their composi- 
tion wldch we invariably find to ex i^t. The 
second law is, that, when tvi'o bodies combine 
in different proportions, these proportions are 
always the product of the multiplication by 
IJ, 2, 3, 4, &.C. of the smallest ouantity of 
one oVthe bodies, the ouantity of the other 
remaining the same ; thus supposing there 
exist four compounds of oxygen and manga- 
nese, and that the least oxygenated of these 
compounds is formed of 100 parts of manga- 
nese and I4 of oxygen; another compound 
will consist of 100 parts of manganese and 
14 -4- 2 of oxygen ; the third compound of 
100 parts of nianganest , and 14 4- 3, &c* 
There are three compounds of lead and oxy- 
gen; the first consists of 104 lead -f- 8 oxy- 
gen: the second of lOi lead -f- 12 oxygen ; 
the third of 104; lead 4- 16 oxygen . 
here the quantity of lead being given, the 
miantitiesof oxygen are as thenumbeis 1, Ji,2. 
This law is often cal' ed the lau of multiplei,. 
The same may be thus expressed , when any 
two substances, A and B, unite chemically in 
two or more propoi tions, the numbers repre- 
senting the quantities of B combined with the 
same quentity of A, are in the ratio of 1. 2, 
3, 4, &.C.; that is, they are multiple*, of the 
smallest quentity of B with which A can 
onife. With respect to this law wo may 
observe, that when any compound such as A 
+ D, containing several proportions of A 
combined with a given quantity of B, '\% de- 
composed, if the entire of A is not separated, 
only a defiinite proyortion of it is removed at 
a time ; nor are we to biippohc that the por- 
tion of A, so removed, is deriv ed, from the 
entire compound A + B, but only from a part 
of it. This same law of multipips has been 
proved by M. Gay liussac to hold good also 
HI gaseous combinations, whit h he ha*! clearly 
poinfod out to take fllace in simple ratios of 
volume, and in such a manner as <ihat their 
condensation also bears a simple ratio to their 
original volume*; this may be illustrated by 
the following table : 

SOO vols. hydr gas unite with 100 voli. oxygen 


^60 ditto 10® a*ote!toO ammoniacol gas. 

100 ditto lOOcblor. 900 bydr.clilor acid. 

100 aaote 00 oxyg. *0® protox azote. 

10® ditto lot) ditto 900 deutox. azote. 

100 ditto 100 ditto hypo nitrous acid. 

inO ditto..* 900 ditto nitrons acid. 

100 ditto *50 4>tto nitric acid. 


Thus if we suppose that two gases unite io 
different proportions, and that the quantity 
of the one is constant, the quantities of the 
other will be such, that the smallest, which 
maybe considered as the first, will be con- 
tained a certain integral number of times, 
whetlier in volume or weight in the following ■ 
The combinations of azote with oxygen, five 
in number, may serve as an examide, by tak- 
ing the quantity of azote as constant : all con- 
tain 10 > parts of azote, but the first contains 
50 of oxygen ; the second 100; the third 150; 
tlie fourth 200; the fifth 2’>0; so that the 
quantity of oxygen in the first is half that in 
the second ; one-third ; of that in the third , 
one-fourth of that in the fourth, fcze. 
whether in xolume or in weight Now 
as several liquids and solids may be con- 
converted into gases, and as this may be done 
by the application of n sufficiently intense 
heat, it is quite natural to suppose that tlipse 
laws of combinati n aie also applicable to 
bodies of this kind . a fact which several 
expcnni'ots tend to prove; thus, when two 
bodies, A and B, combine together to form 
the two bodies C and D, it generaliy happens 
that tho quantity of A being the same in C 
and D, that of B in C is to that of B io D as 
1 to 2, or to .1, or to i. It is, howevrer, im- 
portant to remark, that though there exist 
relations between the weights of the several 
proportions of any gaseous body, as oxygen, 
which may unite vvitlianx solid, as manganese, 
there exists no relation between the weight 
of the oxygen and that of the metal: thus it 
cannot be said that 10, V4, 16> &tc. grains of 
oxjgeii must combine with 100 grains of 
manganese ; the law is restricted to express 
that" l'»0 grams of metal combining with 14 
grains of oxygen, if it be possible to foiin 
other combinations between these two bodies, 
10 J grams of manganese will unite with a 
quantity of oxygen which will be 1^> 2, 3, 4, 
5, or 81 V times as much as the 1 1 grains. The 
ca«e is difleient when instead of establishing 
a relation bet n een the weighfi of bodies, we 
establish it between their volumeft ; for then 
it IS observed, not Only that there are simple 
relations betw^cen the dillereul volumes of 
the body A, which combine with a volume 
of the body B, but also that there exist re- 
lations between the respective volumes of A 
and B. This wc may illustrate by an exam- 
l>1e. 100 cubic inches of azote unite with 50 

of oxygen to form a new body ; here the 
oxygen is one half the azote. 100 azote 
unite with lOO oxygen to form another body ; 
we have a ratio not only between the res- 
pective voluiuc® of the azote and oxygen, 
(a ratio of equality,) but also between tlie pro- 

I iorlions of oxygen in the two compounds, the 
alter containing twice as much oxygen as 
the other. Again, JOO azote combine with 
150 ofoxygen (three times as much as the 
first) to form a third compound. 100 azote 
combine with 200 of oxygen to form a fourth, 
ond so on. M. Gay liiissac, to whom we 
owe the discovery of this law, has also de- 
monstrated that when, in consequence of 
combination, the volume of the gases is 
condensed, the condensation bears a simple 
ratio to the volumes of the gases, or rather to 
the volume of one of them. Thtts 
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hydrogen • 

IflO vols. oxyg. with 200 vols. form -iOO via. water. 

loo vola. azote 3u0 vis do. ‘jOd aincul. gas. 

loo vols. ditto 50 via oxyg. lOO protox azote 

100 vols- ditto .... loO vis. do. 2oO deut. azote. 

One or two examples may serve to illu- 
strate the application which may be made of 
these laws of gaseous combination. 

1st. If we desire to know the specific gra- 
vity of a compound gas, suppose atnnioniacal 
gas, we know by analysis that vols. am- 
niacal gas result from the combination of 300 
vols. of hydrogen and 100 vela, of azote. Thei^ 
by adding the specific gravity of azote 0,9722 
to three times the specific gravity of hydro- 
gen 0,0094 + 3= 0,2082, and dividing the 
sum I,1B04 by 2,* we have the specific gra- 
vity of the compound gas. 

Afiain, we can determine what are the 
proportions by weight of the elements which 
cofYstitute a compound gns ; it is siiflicicnt 
for this to take the weight of the vols. of the 
simple gases, which enter into the composi- 
tion of the compound gas; for example, the 
weight of ammoniacnl gas will be eijiial to 
0,0^22 (sp. gr. of azote) +*0,0091 + 3=p 2082 
(iJ times the sp. gr. of hydrogen) if we 
w'ould reduce these ntimbtrs to others more 
simple, we may institute the following 
proportion : 9722 : 2082 ; . lOJ : i. . * . x = 
of azote combine with 
2 ibi of hydrogen, 100 azote will combine 
with 21,41 hydrogen. 

If we wish to ascertain the composition of 
n gas formed ol a gaseous element and of a 
solid body, we shall aoeedily arrive at if, by 
taking into account the specific gravity of the 
eompouud gas, that of the elementary gas en- 
tering into its composition, mid the condensa- 
tion which the latter gas has experienced in 
rombining with the solid body, l^or example, 
it we wish to know the quantity of hydrogen 
and of .sill phur entering into the composition 
ol lOl) grains of hydrosulplmric acid gas, we 
can ascertain It thus ; wc know beforehand, 
that the volume of hydrogen gas contained in 
tlie 1 (j 0 grains of hyiL'o .sulphuric arid gas is 
equal to that of this gas ; we know rdso the 
specific weighfs of hydiogen gas and of hydro- 
sulphuric acid gas ; we llicn c.stab]isii the 
followiug proportion, if we desire to find the 
quantity of hydrogen which it contains : 

1,180.) • 0,0694 ‘ . 100 . .1 — the quantity 
of hydrogen in the gas ; that is, the specific 
gravity of the compound gas, 1,805, is to the 
specific gravity of hydrogen, 0,0694 as the 
absolute weight of said compound gas, sell, 
100 grs. is to the absolute weight of the quan- 
tity of hydrogen contained in the 100 grains 
of the hydro-sulphuric acid gas.-J* Therefore, 


* The process may be rendered clearer thus : 
specific gravity oftlie compound would be equal 
0.9722'iCi- 0604+3=1. 1 80*1 divided by 4=nU,U95l, 
(lid the component gases suffer no contraction ; 
but as they contract to one half, the real specific 
gravity is double what it otherwise would be, 
or 0 5002 

* The principle on which this process depends 
is, that tiie bulk of any two bodies being given, 
their absolute woighto are as their specific gra- 
vities ; in the present instance it was stated. 


by multiplying the means and the 

first term, we sball have the ox the 

hydrogen contained in the 199 gt«. of the 
hydro-sulphuric acid gas, and consequently 
the weijsht of the ,8Ulphur, 

Having now considered the doctrine of 
definite proportions, we come to a subject 
not less im[K>rtant, and one which Is intimately 
connected with that doctrine, viat. the consi- 
deration of Chemical Eguivalenti. The na- 
ture of Chemical Equivalents will be best 
illustrated by comparing the relative quanti- 
ties of ditfe rent bodies which combine together. 
Thus, 8 narts ' weight of "oxygen unite with 
1 of hydrogen, 6 of carbon, 16 of sulphur, 36 
of chlorine, 200 mercury. Such are the quan- 
tities of these bodies, which are found to com- 
bine with 8 parts of oxygen ; and when any of 
these bodies combine with each other, they are 
found to combine either in the proportion 
expressed by these numbers, or in multiples 
of them. Thus sulphuretted hydrogen con 
sists of hydrogen and 16 of sulphur; 36 of 
chlorine combine with 1 of hydrogen to form 
luuiiatio acid. Protosiilphiiret of mercury 
consists of 2)0 parts of mercury and 16 parts 
of sulphur ; the bisiilphiiret of 200 parts of 
mercury and 32 parts of sulphur. Carbonic 
oxide consists of 6 parts of carbon and 8 parts 
of oxygen; carbonic acid of 6 parts of carbon 
and 16 of oxygen. I Inis, hydrogen being 
taken a.s the standard, the combining propor- 
tions or Chemical EquivulenU of the several 
substances just mentioned are : • 

Hydrogen 1, Carbon 6, Oxygen 8, Sulphur 
16, Chlorine 36, JMercury 2fi0. This law of 
eqiiivaltiils is not confined to elementary 
substances; compounds also have their com- 
bining proportions, or CMiuivalents, which aie 
found by adding together the equivalents of 
the several elementary substances which 
enter in their coiujiosition ; thus, the equiv'a- 
lent ot sulphate of potash is ascertained 
by adding together the equivalents of sul- 
phuric acid 49 (16 8ulphur*4“ 8 X 3 =24 
= 401 and that of potass 48 (= potassi- 
um 40 + oxygen 8 = 48,) so that its equi- 
valent is 88, The equivalent of muriate 
of soda is 69, as being composed of muri- 
atic acid, 37 X soda 32. This Jaw of 
the combining proportions of bodies may be 
thus Expressed : If two bodies combine to- 
gether in definite proportions, the proportion 
in which they enter into (combination will 
have a relation to the proportions in which 
they combine with all other bodies : thus, if 
1 part ol hydrogen combine with 8 of oxygen, 
the same quantities of hydrogen and oxygen 


that the butk of volume of the hydrogen con- 
tained in lOU grains of ii y d 1 * 08 ulph uric acid gas 
was equal to the bulk or volume of the iOO grains 
of hydrosulphuric acid gas itself; therefore, as 
the specific gravity of hydrosulphuric acid gas 
1,1805, is to the specific gravity of hydrogen 
0,0094, BO will luO grains of hydrosulphuric acid 
gas bo to th» absolute weight of a volume of 
hydrogen equal to the volume of said 1 00 grain i, 
which is the precise quantity of hydrogen con- 
tained in the lOO grains of hydro-sulphuric acid 
gas. 


|<^'®1|S|ANTAGE OF ACQUAINTANCE WITH CHEMICAL COMPOUNDS. 


win with the same quantitv of 

any othereu]^it^oe;as of sulphur. This 
law wasiiifenMhy Riel^r from a fuct first 
observed by hlnbieif ; Vt»* thatwhcn t\.'o neu- 
tral salts deooQkpOBe earh otfierj tlic resnltin*; 
salts are Thus^ sulphate of 

soda being eddeli io muriate oflinie will ^ive 
perfectly nentral sulphate uflirne and muriate 
of soda. The reason of this will immediately 
appear, on considering the equivalents of these 
substances : thus, if wo take 72 parts of sul- 
phate of soda and 65 parts of muriate of lime, 
the following decompositions take place : 


% 

Hi 


Soda. 

3*2 



9 

CO 


I Sulphuric ^cid. 
40 


Uloriatie Add.'' 

37 


Limo. I 3 
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Here the 40 parts of sulphuric acid comhine 
with the 28 parts of lime, and tlie 37 of imiri- 
atic arid with the 32 of soda, no pa^t eithtr 
of theac.d or .ilkali rein.uiung in an nneom- 
billed state. The iieiitr.ility will not be at all 
afl’ecttd by our takiiiff more or less than 72 
paits of sulphate ol soda; for if we ta'vC 
more, soineof the sulphate of soda o ill remain 
uncleconiposed ; if less, w o shall have some 
ol the muriate of lime remairiing Fioin this 
observation Uichtcr inferiTd, tliat the quan- 
tities of two alkaline bas' s, sutfuieut to neu- 
tralize equal w'( ifj:hts ofauy one acid arc pio- 
portional to the (luanlities of the same bases 
reijuisite to neutialii:" the sanw weights of 
cv<‘ry other acid. For instance, 6 part.s of 
potass and 4 ol soda neutralize Tj of sidohuiic 
acid ; and 4.4 of jiolasM are sn!iiriLnt to 

saturate .5 of uiti ic acid. 'J'hendo'c, to tmd 
the quantity of soda sufliricnt to safinafe thi.s 
weight of iiiti 1C, aiid, we institiiic the tollow- 
ing proportion : as ilie potass mjmvMlcut to 
the suliiburic acid i.s to the jiotass eijin\aleut 
to the nitric acid, so is the .sod.i equivalent 
to the tirst, to the soda equivabml to the 
second ; or in numbers thus as 6 . 41 . . 4 • 
2.93= the required quantity of soda, lu a 
similar uianiier, il'SJ fiarts of soda and 72 of 
lime saturate 100 parts of Hulphuric acid, and 
if 109 parts of soda saturate lOiljjarts of muri- 
atic acid, we can thcMi determine the quSuitity 
ofhrne sufficient to neutralize tlie ItlO parts of 
muiiatic acid ; thus hit : 72 : . 109 . 98= the 
required quantify oflinie. 

The converse of this inference of Richter’s 
is also true ; viz. that flic quantity «*f any two 
acids requisite to neutralize equal weights 
of any one ba.se ar^ejjroportionaJ to the quan- 
tities of the ..atne acids requisite do neutra- 
lize equal weights of any other base; fhus, 
120 parts of sulphuric acid and 87 of muriatic 
acid neutralize 109 parts of tiie soda, and 138 
of sulphuric acid neutralize 100 parts of 
lime, how much muriatic acid will produce 
the same effect ? This may be^ determined 
by the following proportion : as 126 : 87 : : 
138 : 95^3 s required quantity of muriatic 
acid. 


«The advanta^ to bo derived from an ac 
quaintarice vvitn these principlc.s of chemical 
combination in proportional quantititeN, are too 
manifest from the examples aheady given to 
require further comment. By their aid cal- 
culation.s which otherw'ise would be tedious 
and diHicuU, may be made with ease and cer- 
tainty ; and the precise quantities of sub- 
stances necessary to produce any required 
elfcci at once determined, a matter of consi- 
derable importance to the success of chemi- 
cal manifiilations in general, as well us to the 
conducting of pharmaceutical operations with 
certainty and dcspatcii. A few instances 
may be adduced from the Pharmacopoeia by 
way of illustration. 

If we want to test the strength of di.stilled 
vinegar, we have un easy and sure mode of 
doing it by nsrcrlaiuing its niMitrulizing powder. 

kniiw that the equivalents of 007*110 
acid .iiul of carbonate of iijuf coincide ; there- 
fore it is ob\ lous that thr> quantity of marble 
dissolved by lUO gr.iiiis of vinegar or any 
other solution ol aceiic arid will represent the 
pereentage of rc.i^I acid in sarh a sample, 
h’or exam. >le, let A{)i') grains of such a oolution 
of ace lie ai id bo put into a basin or flask with 
10 ) grains of ia:u ble in fiagments, and after 
the iirst ellervesconoc is over, warmed, and 
the ueutralilv uscerlaini'd ; the solution i.s then 
to be pou ed nil* and llm remriining piei es of 
marble waslicd, dried, and weighed; jf (it) 
grains lm\e di.sapi*eared, (>9 grains of dry 
arelic m id were present in the o..O grains of 
the holulion employed. Again, .sijppoM* we 
wishtotf'st the stieniflli ol any solution of 
UyU of\ aaic and, w e pnx’t^ed as follows to 
1 m i. rams, or aiiv other (‘onvrnii'nt iimintity 
of file arid, roiilained in .i phi il, sma 1 quan- 
tities ot tin* jW'ioxide of rnfia ui \ 111 fine pow- 
der aie Suceessively ndiled, till it ee.isi s to ho 
diSMihi d The w eight of the oi id(',div nied, by 
4, gnes f be quaiPiiy of re.'il and [H'r-^ruL. The 
rationale oi tins test is : the t'ljuivalent of the, 
periL.iio ( 1 mercuiy (2i()l happens to Ix'just 
tight times that of hj ihocyamc acid (27j. 
Now, as the prnssirite ol meiciiry consists of 
two proportion. ds oi .irid to one of ha.se, it is 
ni.iuilest that tlie quantities of iirid and of 
bast* in (lie salt ui e in the rnti.i of 1 to 4. 
Again in the preparation of carbonate of mag- 
ue.sia, for example, the ingredients pre.scribed 
are sulpliato ot imigne.siri and carbonate of 
pnt.iss : and the quantity of sulphate of mag- 
nesia diiected hriiig 2 > parts, we may ascer- 
tain a priori the neces.sar^' proportion of the 
carbonate of pola.ss, having recourse to their 
respective equivalents ; thus the equivalent of 
sulphate of magnesia is 1713, and that of car- 
bonate of potar.s is 70, Now. 123 : 70 : ; 23 ; 
llq. p the proportion of cuibonute of potass 
required. For other instances of useful ap- 
plication of the doctrine of equivalents to 
}iharmaceutical purposes, see my Translation 
of the New Dublin Pharmacopeia, where I 
have pointed out in the notes the advantage, of 
this doctrine in detei mining a priori the re- 
quisite proportion of the several ingredients, 
l^e method of determining the proportonal 
numbers will be considered, when wo have 
come to the subject of the Atomic Theory, 
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TIEDEMANS PHYSIOLOGY • 
OF MAN, 

•M TKB EXTEUNAL CONTIGURATION AND IN- 
TFRNAL AGGHEGATION. 

(Citntiniied from pa^e 53.) 

Crysiftls flo not px’hihit, in their form and 
•gt^reiipation clianq-es tlint can be considered 
«s ihe results of deve’onnient or of the cpncha 
of age ; they snfler no cliunge whose canse is 
inherent, and dependent on ilieif duration. 

XFjIM. All organic bodies, plants as well 
«s animals, in their figure and aggregation, 
possess a certain duration, varying considera- 
bly. nccoiding to the genera, snpries. and in- 
slividiials, but which, notwitlistanding. de- 
pends chielly on ciicumstaiic( s lulierent in 
tluMWselves. The duration cf the form and 
aggregation of inorganic, bodies, crystals for 
instance, is not conhncd to any determinate 
period ; when they are destroyed it is by the 
cfle« t of extrinsic r ircunistnnce.s. 

XLIV, The origin and (Production of ncv' 
organic forma of a soecie.s is the result of 
manifestations of activity in fo; ms already 
existing. These manifesiations of ncli\il\, 
which are cal'ed getiei .ilion, are not (he ef- 
fects of chemical n!hnity and cohesion, but 
of a peculiar poner, apixM tainnig to org mic 
bodies, exhibited, with spec idc niodi.ications, 
in the diticicnt spn tes ol li\ ing bodies, pro- 
pagated or dilt'used through the product 
dmipg the n't of gcncj ati n, and directing 
ill', form and aggregaAicn of it, in such a 
manner that vioip" but beings of the .same 
kind arc i>rndin ed mid foiinrd. 

'i'ljc produetiou ofneu ciystadme forms, on 
th*" '.nfiaiy, siipi oscs liie desLwuction, the 
anailipalion, the so.ution in a liquid, of ei y- 
Gtals a ip.ulv cMsIiog. .SncIi new crystalliz- 
ed foriii'i, (If’i eloi'cd as tliev are urcording 
to the simple l.iws ol'a'hnily mel coliesion, at 
the (‘Vi»ense of io: mer mulei i.i's diss Ived in a 
li(|uid, may ih (i r miisiderabl y. Indei d, the 
researrlies ol Mi'selie*lic!i* ha\e taught (h.it a 
bmly compo.seil oi the ‘■ann* luincii'li s, in the 
name piopot li<)n>, is c.ipal*! ' of assuming 
diilei cut, loi ins. Tlie ci i st.iDine foi in, tin re- 
foie, does not depend ou t he naliire of (he 
atoms, but on their niimbei aiivl mode of ag 
^rcgalJon. Tlie same huimIk'i of atoms, miited 
in a Giinihn manner, piodiicc one aiiu the same 
Cl vvtadme foi m. 

iCI,iV. The form and a'^gregation of organic 
bodies can oidv sub,sisL and enjoy a cei lain 
duration on coinlition of a reeiproeily of ac- 
tion with external thing .s, and more e.spei ially 
ou that of a contlmml change which is going 
on in their mateiiat .siibslnnce. Ml oigaiiic 
budicA take from everything around them, and 
attract the constiluent piincijles of the air 
water, and food, which they intiodure into 
their coinposnioii and form. At the same 
time diNcva matters are eleminating form, 
their composition and Ibrm. It is only so 
long as this change and renewal lakes place 
in the materiaU, that they continue in the 
form and aggregation preubnr to them. 


* Kfinigl. VeteuB. Acad. Handling, 1831, p. 4 . 


On the other hand, the existeD^ and 
tnanency of the form and agg|!!^||||i^dii of in- 
organic bodies, crystals for etamnloj snppose 
their composition to be in absotnie repose, 
and that no change whatever ocenrs in them. 
If external things, w'hich have a greater affini- 
ty with their materials, should^ act on* them, 
they combine with them according to the laws 
of affinity, and thence follows the destruction 
and anniiiilation of their form and aggregation. 
A renewal of mutter, therefore, a thing abso- 
Intdy nrces.sary to the subsistence of organic 
bodies, exerts a destructive action on inorga- 
nic bodies 

Xl.VI. From the parallel which has been 
e.stiib ished between the form and aggregation 
of oig.iiiic iind those of inorganic bodies, essen- 
tial dilleienccs arc collected. .All organic 
bodies h.ive a regular foim, terminated by 
uiiduLiting lines and suvta]fes which are not 
flat, 'riicy all proceed from an nssetnblnge 
o( heterogeneous paits, both liquid and .solid, 
li.ii ill'*; a peculiar mode of nrrani;ement and 
di .(i ibution, and connected so as to produce 
an hai rnonioiis whob*; in other woids, engag- 
ed in a reciprocity of action necessary (o tho 
pn .sanation ol'tlie induidinl. The mrin and 
aggregation sway cadi other iniitii.illy ; the 
destruction of one leads to tint •►fthe other. 
All organized bodie.s prcst rie their form and 
aggregation by virtue of an internal activity, 
under the iinlnence of external ciiciimslances, 
and .iinid inri's-Tfint changes in thi ir inuterial 
.substance of (hi ir comuosition. They are 
d'welopi'd from e.ich other, produce Ihern- 
sehe.s, arc foim.d and maintained by their 
Ox\ n .fctiv ily, ni( snbje t to regular changes, 
and eiijoy a lu il.un duictbilily. 

Tlu'se I) uln s (Inis ronslifutn separate be- 
ings, whose vaiioiK pails, with tlieir di.iereut 
«|u.ilities, hale fi ron'i:;Mral ion and an agpre- 
gatioii ol siK Ii a n.itiiie th.it iinitv, buiinuny, 
oituirieir'e of actions to a common end, the 
piesei vation of the indiiidii.il and of the 
specieb, in.iy, and in 1 ict do, fellow ns results. 
Tiny arc lel.itiielv rnoic perfect than iuor- 
gaiiic bodies.* This siiperioriiy of relutiv'c 

• \ bsolule p.Tli cf ion ljeloiij;s fo uvt ry Leiug 
MT, s’ofo <'.u ]i one is wliaf it ought to be 
:i( I oulmglu ihe laws of nature. Hiit the difler- 
I'jjf rioups ol pi’i .'.eiif diQercnres as fo 

rv’Jaii\c peiteiUMoi. lionm t (Conteinplatjon do 
l.i N.itufe, ><)l h cap. g) hn very clvrirly cx- 
pr<'ssed hiinscif on tins Mihject, in tlie following 
inanie-r . “ 'I’oin les etres sont parl.uts, con- 
flideics oil luiv ii.euie.s , tons rcpoiKleiii i une liu. 
Le.s deteiimnatjiin , ou les tpi.ihte-i propres a 
ch.tquc Cure, sain les inoyens rclatiN a cotlo fm. 
Si CCS detei ituii.iiioii.-i chuii;>('oient, ellca iie 
Beroient plus en rapport nvee i,i fin et il u'y 
aurait f)IuM du Majs :i unu fin plus 

noble iCipondeut les moyens }»l(i«i relcves. L'^tre 
nppelle .i reinplir eerto u'l ei^eiirichi de fucnlr^B 
qui lui boiit|ijiHsi)i ties. t’onsid'’re, houu ce point 
de vue, les etres nous nfti oul diHcrcns d6gr6s de 
perfection relative. La ineHiirc de cutte porfee- 
tion est dans les rapports qiie citaqu Gtre soutient 
avec Ic tout L Gtre dant les rapports an tout 
sont plus varies, plus multjpliGs, plus fdconds, 
posaede nno perfection plim relevee ’• We ap- 
preciate the relative perfection of an organized 
body by tlio miltiplicity, the divcr.'ify, and the 
development of its parts. Whenever we observe 
a gx*eat diversity in tho organic conformation, we 
also uniformly see a §[reat variety and combina- 
tion in the manifestation of life. 
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perfectioii b exhibited by the g^reater number 
of dtifereut parte and matters enlenng into 
their compoattlOtt* idio by the more inti- 
m:ite conne:thMl and mPre i^xai't rtjciprocity of 
action exiatiiK > lietvvcen all these parts and 
mutters, ao cunnot but re-coiinise a 

train of coilioide^ea tending to one end or to 
unity of ead. 

XLVIT. If, lastly. we put the ({ucstion, on 
what rests the propeity \vl»ieh organixod 
bodies have ofexiiibiting tliis disposition, tlie 
touihmution and rociprority of action, in the 
puns wliieh compose theiUy we have no other 
answ'er lo ntaLe, exeept that it ought to he 
siMiglit for in their materia) substiuice its« if, in 
organic mutter All otgamsms proceed, as far 
as xvt cdii judge of (hem by obsei v ation, from 
organic mutlers, winch are presented lo ns us 
siisceplihle of orgnni/ation. At one liim* they 
au* hnuievl at tlie expense of an organized 
individual in which putrefuctiorj is estaiilished, 
fts 13 seen in the ease of spontaneous genei.i- 
tiou, wlieK'in the oiguiiisms devtdopc vuiy 
according to tlie evternal inlluences to 
vvhieli tlip organic, matters uie submitted 
Atothei time*., orguul ’.'US, or organic tissiies 
are loinied in a dctcrimnufe manner, and with 
an e<|ually detennitjate form, in the midst of 
Hqru.d organic maUcrs, produced hy the m.mi- 
I'estatious of activity of organisms ahendy 
existing, ns is obs. rved in generation properly 
so called, and ui the ur4s of development, of 
foriiiution, and iiMtiition Each species of 
{fnimul and vegctuhlc pieseiits an organization 
peculi.ir to itself, and possi'sscs the faculty ol 
preset ving itseli, notv. iliistundmg tlie perish- 
able cliaructcr <»ml the contiunul renewal of ilie 
individuals. SliouUl we sceh to discover 
whence proceeds this ipiuiitv of animal and 
vegetable species, we uie lost in (lie regions 
ofobscuiiiv. Nciiliei <lo vve huow moie 
toucliiiig tlic origin ('f the fust individuals of 
any animal oi vegcl.diic sjnu ic*., than coii' 
ccrniiig that ot tlic ••rganu, masters on tin* .sui 
faceof our plufi' t. Ei ov isiunully vve shull de- 
sigriatf th( t'icii'ty or |ov\er w lii( Ii cngnmc 
inutter.S liave of taking on orguuu foi m and 
aggregation, in certain cii l Uiu-tunces, bv the 
name of j histic power, or power of organiza- 
tion, ami ri’guid it as a quality peculiar to 
these matters, so that we shall considiT 
aggregation liy means of i>urely mechanical or 
rheiriical atliactiou as an especial proierty of 
inorganic matte i. 

THE ACTION OF SALINE SOLUTIONS 
ON FIBRIN. 

Bv IIaruv Hainv, AL JL, 

Lecturer on the Theory of Tliysic in the Tniver- 
sity of (j laiigow. 

To the Editor of the BevoreLs of General Science, 

Sir,— V ou will oblige roe byigiv ing the fol- 
lowing remaiks n place io your Record.s of 
General Science. ^J’hey were partly suggest- 
ed by Profeisor Muller’s raluuble paper on 


tbc blood, which appeared in one of your late 
numbers. 

I am. Sir, yonr obedient servant, 
Harry Rainy. 

Glasgow, \4lli Oct., 1833. 

Tliongh ithfis been generally ndmitted that 
fibrin agrees in its cluMiiical projiertics with 
coagulated albumen, it has been slatt'd expli- 
citly by Ticdeinaii nnd Omeliii, and moio 
recently by iVJniler. th.it libtin is difillngnish- 
ed by the property of dissolving readily in a 
.Koliiliuii of iniiriate of ammonia. Such aiitlio- 
ritiea W(mld seem to leave no doidit with 
regard t*» tlie fact; }et, on repenting the ex- 
leiimi nt frequently some inontiis ago, 1 did 
not ob'^erve anv solution; and 1 have since 
noticed that Berzt^liiis had been equally un- 
Micct Ksliil. From tliesc discrei-ancif s it w ns 
obvious that theu* must he some p»‘riiliarity 
eillu 1 III llic state of the lihiiii itself, oi is the 
manner of eoiid IK ling the pioces.s, tiiat iiiate- 
rially inlluences tlie u suit 

IMy attention lias recently been recalled 
to this siihj(‘ct by aceidcntally oh.sorving tliat 
some fihi in prepm ed irom blood. di»- 
8ol\ < d almo,-.t t ntirely in n solution of apmmon 
itfih, into which it had been put fOr the pur- 
pose of I resei ving it in a moist state. 1 was 
led, bv this circiwMsIancc, to pet form the fol- 
lowing evpi-iiiiients : — 

1. A porti( n of moist fibrin recently preen- 
red fioni fnnmtn blood, and very caret uliy 
washed, was put into a solution ol 

eofn/iion at the urdtnary tcmpmatnie. 
It giadnully svvellei^,, assiiiiicd a gelatinous 
appearance, and in the conr.se oi twetps-nnir 
Imiiis, dissolved in (he liipiid, with the ex- 
ception id a weak portion of a uuu ou.s-hke 
R'lhslaiice, whieh lortntsi a tliiri stratum at tin 
bottiim ol tfie phial, and which did not ilissolv e 
by aildmg fu-sh solution. 

2 TJu; solo) ion ot lihrin (1.) wsns clear, and 
frothed rt adny on agit.otiou. W hen hvntv\(, 
it l>e( ami' on.'itjm'.aud deoosded copi; n*. w Inu 
eoagiil.j. This look plate at lliU'’ Faiiien- 
heil , eonsetpienlly, rattier at a lower It iiqa ~ 
ralme liiaii that at w iiicli oidiimry albumen 
coagiiljileH I’lie ju-ecifJitate »hd not le tlis 
so. V e on cooling, anrl seemed, in every les 
pect, to agree in its properties willi coagulated 
allmiiieii. 

3. It was nilnral to suspect, from the last 
expi'inneiit, that the lihi in uanild not dissolve 
ill anv soluliim of salt heated to l.iO'* or np- 
waids 'I his cotijectiire. was fully rotilirmed 
outiial. I'Minii out into .solution ot salt at 
any temfieiatiire above 130% did not dissolve, 
and could not afterwards be dissolved, even 
at the ordinary temperature. 

It is, therefore, evident that exposure to 
heat produces some change on fibrin, whieli 

f ireventsits dissolving in Hoiiition ofsalt.i'xact- 
y ns heat renders ordinary nihuinerj insolublo, 
in water. This accounts for the failure of luy 
first trials with muriate of airimonim for 1 had 
heated the solution with the view oi accHend- 
ing the process ; nud Berzelius appears to 
have operated in the same manner. 

4. The portion of fibrin which dis.scivcs 
bears a striking analogy to^ soluble album^^i^* 
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This me to suspect that its roap:«latio8 
tniiciil be owinf to some serum still adlierint;: 
to (lie librin ; but the same results were ob- 
tiiiueil however carefully the librin was wash- 
ed. And, on the othei hand, the librin, when 
k(‘i)t in fuire water uiidervv'ent no perceptible 
rhan«e, and the water did not eKtract from 
it nny albmuinons matter, for it remained per- 
fectly transparent w'ljtui boiled. The presence 
ol the salt, thei efore, js necessary to resolve 
the tilnin into the albaminous matter. 

5. Some oftlie aoluti 'n (1) w'as mixed with 
nil a(|iieons solution of corrosive stibliiii.it^*. 
No luet i|ti(.de w'us produced. C at first Kup. 
posi*d tli.it tins indicaterl a diM'idrd dilferr'nce 
bet w (>oi) soluble albumen iiml the substance 
\\ Ini'h the saline soliitum r vliacfs fom tilnin ; 
h it, on mihiii' the trial, I lonud tluit a sidnt|<)|i 
of wlnle of euir, iinvt’tl trifh rowntnut snU, is 
not ;«! <1 ii'itated bv cm rosii o s ibiim ite. Tlii*. 
i.n t I now find b.id b. eii preMoasly noticed. 

(1. Some of the .samo llhrin, pieoared from 
/nrttur?/ bloo I, c.irefiilly dried .il the arilninrit 
li inpcr.iture, and winch h.rtJ hei n )s<‘rdin (Ii<! 
oiy state for several weeks, was a' Led on bv 
Itu' solution of salt alrnnst ex.icl'y a ,her(M*<-nt 
moist fibrin. Itswelled, bec ime wlnte, then 
ti aiHu.ireat and ffelatirioui, and in a r»*vvho'iis 
dissuKed, le.l^in‘* a imuuti' <|U.\.i(i{y of 
wlntisli inattir, >vlm'li did not eolen • lik<‘ the 
mucus letl h\ the ri'O'ut Idrrin. 'ftie solufioii 
'.lelded copious cf.'t!;iil i when heated, cx.utiy 
like the solution of the recent fdn in 

7. The solution of common salt em’iloyed in 
( \ 1 luiejits w as ddiitf^ A .s/'r//rrr//cr/ solu- 

tion dues nol at»pear to lla^ e any r fleet in dis- 
'‘oKim; tilnin , but a mixtun ofc'inal parts of 
* a! Ml .ill d S'llulion and waler acts d.sfim fly ; 
and Jjeti the .s.ifmatcd solulioi^ is diiiited 
widitouior fi\e times its bulk of watei,it 
•ols sti'l min i' rajildly. 1 1 ium‘ nol ascertained 
wh.d (lenrei of dilution pioduce.s tlie iii.i-.t 
< (lei (iM> sxiliitions, but n solniioii ddiiled with 
I'M* limefr its bulk of watiw, aits mure pow'er- 
fnlK (li.m a stiomjcr s dm ion. 

rroiji some tii.ds I .im ineliiied (o think 
thu< by fai tlie nn'.iter p.irf oftlie lilnin dissol- 
ved is coaiHil.ited and prra inhaled by heat. 
When tins is deposited the .solution still re- 
tains a iiiinule portion of ainui il nirittr r, 
apparcntlj similar to tliat w hi< h is exti a< led 
fioin fihiin by huiliiie it in water. 

9. Solutions of iNtn'tnfp nf a utuinnirr, vm ti- 
ttle nj lime, nutrt/ife of lartfles ittft nfe of 
stdphaie of soft, 1 a rt rni e oj polash 
ftudsoda, nndacelale of .sodtt, bine ex.aelly 
the same rllect on \\\e fibrin of human bloody 
t hat solution of mm iate of soda has. They dis- 
se.Ke hy far the ^rrcaler part of th“ fibrin, 
lea\irj;j a slight residuum w bieii is eitliei of a 
tmicous consistonce, or whilisb, und without 
eoliesuui. 'I'lie solution coii^iilates about 130° 
Falir , dcposiliuij while lloccuii. In like niati- 
iier fibiiii, if once heated to 130'^, is not 
iifleet<>o b\ nny of these sointious. Itisxery 
prob.able lliid many of (he salts wliieh 1 have 
not ti it d proiluce .similar etfect.s SoliitioiiN of 
bydriod.ile of poUsli. nnd subborate of soda, 
dissoh e tlie tilnin, but do not eoaaulate when 
heated. 1 hclievr* they prevent the cougiila- 
lion of ordinary albumen. 


10. The above ex perimonls were tiiade> as 
I have stated, on fibrin of hMmptn blood. 
The experiments which I haVd made on the 
fihrin of ox blood, and sh^op blood, have 
given diflbrent results. Fibrin from these 
sources does, indeed, yield some albuminous 
m.itter to the saline solutions, but it is in 
small quantity. Tlie fibrih retains its cohe- 
sion, and the liquid only yields a slhrlitmud- 
diucss, or, at most, a very few floor, iili wlien 
b iled. The s.ilutit iis of muriate of ammo- 
nia, common salt, mtto, and sulphate of soda, 
<i|>pe.ri to he the most eiVective. 

M I have made some experiments on the 
action of some of the.Be solutions, on luuscidar 
libn*. ficed as much as possllih* from celiiilar 
niMiilii.uic. and carefully w-islied Iri no c.isc 
w .IS the muscular iibrt‘ < ompltirly di-^sol veil, 
or even so rniicU chanc.ml as (o dis.ioy its 
liliMius apocavance, when fiewed v.il'u tli^* 
me roscopc ; but, in gen n-.d, tin* musiul-ir 
m.itter was .softened, ami the liquid ijrave m no 
or l 1 ■s^ .'dhummoua iina'initate w li ui hoih d. 
'i'lic.se (‘lli'cts were most distinct with Inm.ni 
nniscie, less sowillitlu' muscle of liad.i.ick, 
\ery slij^Iif w itii flm muscle ofov, uiid .seaico- 
ly peiceidilde with tlie muscle of sheep, 

12. It follow'i, from Ok’sc tacts, tliat fibrin 
Jitl’ers mateii.illy in its piopeitics, iircordim^ 
to the source iioiii w hicli it is d' lived , that 
in pfener.i) it xields to s.dine solu'ions, .at the 
ovdtnartj lonjtcraf nn\ ,i .substance risseiii- 
blinj' soluble .» ici'te >» ; that tiu; proiiortiou 
tin.s substam j leM d bs librin vaiics materi- 
ally ; lint it js <>, (l atest 111 ll'(‘ fibi in of hurii’ui 
blood ; thill lihnn < iiimot dissol \ e in .solutions 
of mu late of anioni-i if hi'aled ahove 1 ilP ; 
and tint sexeial kinds of fihrin are xery sh,;!il- 
ly acted on by tiiat solution at uiiy tenipeia- 
ture. 

ON THE SESgUlSULPHATEOF MAN- 
GANESE. 

By Tiioxivs Tiioxisox, M. I)., F. II. S., &c., 

litfjiU'i Profe‘{\nr of Chemist ry in I he 
VuLrarsif If of iilasyoiv, 

Wh en tieiiti ,al .solutions of suliihate of zinc 
and chloiide of m.m;^an; .e aie mixed toge- 
ther, n# si-nsible cliaru^e t-ikcs place. But if 
tlie mixture l»e eoii i at i.ile.d it gradually de- 
posits \ello\Msli-w lute colomed ei nsts, which 
coiistiiule a hitlierlo unde.se i ihed s<iU of 
inang.iiie.se. 

Tills salt di.ssol\es readllv in water, but I 
could not .succei'd in oht. doing it in cn .stals, 
Iks I, isle issweotish .uid astiingeut, and slight- 
ly .icid. • 

()*2f) grs. #f it, rendcied as dry as possible 
by pressure hetw een tiie folds of blotting pa- 
per, and suliseijuent exposure to a gentle heat, 
weie di.ssoUed in waler and mixed with a 
great excess of cm bonate of ammoni.i. The 
mixture wa.s tell for twenty-four hours, and 
during that tii|)e wus frequently agitated. It 
was then thrown on a lllter. to collect, the 
white precipitate which had fallen. This preci- 
pilate heenme brown by exposure to the nir, 
and by ignition Acquired a reddish tint in 
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this WHS red ovide of mnnganese. It 

weighed of protoxide of 

manganese. 

The amiBon^fi^ Hqnid was passed throtigh 
the tilter being tTtqporated to dryness, and the 
residue re*diMii^d in wutcr, Jeft a small 
quantity of matter, AvJiirh became red by 
ignition, and was also red oxide of manganese. 
It weighed 0*O7~l) 0G'> gr. of protoxide. 
So tlmt the whole protoxiile of rumgaiie'^e 
contained in I6'2d grs. of the suit amounts to 
5 4f>gr. 

Tlie liquid thus freed from base was treated 
XV ith nitrate of silver. The chloride of silver 
obtained weighed alter ignition, 0'5 gr. = U*12 
gr of chlorine. 

The excess of siUcr being removed bv the 
addition of a little common salt, the liq iid was 
precipitated by rnuiiate of barytes. The 
salphate of baryteci obtained being collected, 
washed and i.,nited, weighed grs.= 8 3 

gr. sulphuric acid 

What is wanting to complete the grs. 

must be water. For no other constituent 
could be obtained. 

'I’hus, it appears tliat tlie salt is composed 
of Siilidiuric aciil b a, Ciiloiine 0 12, Pio- 
to vide of manganese Water 2*196, 

Told Ui2(i 

The chlorine was doubtless combined with 
manganese, probibly in tUo state of tris- 
cldoiide. NVe must, theiefore, subtract 0.3o 
from the piobixule of manganese. I he re- 
irainder, b* 83 is the qu uility »)f manganese 
in combmation wi’.h the sulpluii ic acid. Now, 
5*1 >s to H*6 as 4 5 to 7*5. So that the salt 
is composed very nearly of 1 \ atom sulphu- 
ric acid 7 0 , 1 atom protoxide of in uigauose 
4*,t, 2 atoms water 2 25, Total 1 1 2 >. 

The water was rather less than two atom<. 
Probably u little bad been dnveu olf in the 
attempt to dry the sail by heat. 

To what the jellou colour is owing, whicli 
this salt posseb-jcs I do nut know. The so- 
lution of it ill water is coloiii ies3, so that 
none of the manganese can be in the state of 
red oxide. I could detect no oxide of zinc 
in the oxide of man^ani'si', and none could be 
exiinctedby digesting tJie ue\\fy preclpila* ed 
oxide in caustic potisli.— /icem tii o/ Science, 

J8.5. 

ANIMAI. II FAT. 

Tlccqucrcl and Dicscliet aie at present cn- 
ga:;cd in a senes ot expenrnenrs upon lliis 
subject. 'I'heir mode ot delernuning the 
tempeiature of difTeieni parts oiannual t odies 
is by means of u tliei mo-eleetnc nuiluplier, 
with needles and prolios tonned of two dif- 
ferent meials, solbered in cm tain points only. 

The needles are of two kinds, the most 
pimple beiirg coinposeilot two other needles, 
the one of plrtimum, oi copper, the other of 
steel, soldered at one of their extremities to 
the direction of their lengtli.s each ot them 
being about half a roilliirteire (0.0196 inch) 
in diameter, and a decimetre^3*^ inches; 
in lengtli. One of these needles is introduced 
into that part of the hotly whose temperature 
is to be determined, tlie soldered part being 
|»Uced ID the same medium. The two free 


Mids are then made to communicate with thw 
wires of the multiplier. The points of junc- 
tion. platinum and copper, steel and copper, 
if the platinum and steel needle is employed, 
or the points of junction of .steel and copper, 
if the steel and copper needle is employed, 
are placed in meluiig ice, in oider that the 
temperature may lemain constant. The 
magnetic needle llicn deviates, in conse- 
quence of the diffeience of teinpeiatnre which 
exists between the point exainiued and zeio. 
E.xperu‘tioe shows itiat the maximum effect 
is loiind beiween O'* & 25® ; therelore, 1 etore 
coinmencmg the experiment, the multiplier 
may be so adjusted that the necille slmll stand 
between 20^ .ind 25'*, in order tliut the most 
minute deviations may he noted. When 
the mague‘i.ic needle has acquiied a fixed 
equilibiium, the piobe is wiilitliawn fiom the 
pari examined, and the eoi le-.poiiding sol- 
dei '•(! p,ii I IS plu’i!;' il into a warer-baih, of 
wiiudi ilic teinju-iaiu e i- rai-ed until a devia- 
tion IS produied, eun-ideraidy, above that 
wliirii u .IS {»(. vi-ei-ly obtained. 'I’he water 
IS allow il U) cnolj and the temperatare cor- 
i< .spoii<ling t > tin. deviation is markeU by an 
exceile'U l hei nio. utter. iJy thit method of 
piocedure the tollowing temperatures were 
ol»taim*d. A t\: tJ (iKtingui-^h two persons 
aged 29 yeais , C, a peison aged 65 years 

FI US r SI niESOF FM’r.niMKNI S.— 

tj:mpi:k vi i;ki;of i hi: aik53b.6'. 

NAMI Of Till- IMKT, Ti UPER4TVIIB. 

Hracliial bicoos ot A. 97 75 F. ' Adjacent 
cellulai tissue 94 40, i)Iouili 9U’24, Brachial 
Im-epH of \\ 9d'2 >, A rljsiccnt cellular tis..ue 
95 HI, Mouili JiH tid, Ibct ps pf B 9U'1B, Cel- 
lubii ti'.'.iie 9»*.j9, i\I()ittli 98*6. 

15L^(’K l)()(J.-Fievor Muscle of tho 
tbi.di 101 *12, llt lbilar ii^=;ne of the neck 98*6, 
Andoiiicn lol d, Clicst 101*12. 

ANOI'llLll !)()(;. -Miv( I.. of the thigh 
100 4, Client yti’O. .Ibdoineu 100*58. 

sKf’oM) srR]i:s of kxpert- 

1 KMFjiUM'rKE OF 'J 11 E 
AIK 53 0 Kic 'ps ot li 98 29, Cellular iis- 
S’u* 9b0l, (btltot ilm leg 98 42, Moiiih 93*6 
liiceps ot C 9H*4 2, ('idbiliir ii-s^e 95 59, 

1 mUI) KWKKIMEN I —KLAf'K 
DOC ALKKMJY SlJHMlllKD TO 
3A1 M:k 1MJ:M 1\-Mubde of the thigh 
I0t*4<3, 

TJJIUD SERIES OF EXPERI.MENTS. 

N.V.VIF or 'IMF. PART, lEMPfRATURF. 

Mouth of B Mouth of A 98 61, 

Mouth ot K by thermometer 98'G. 

SECOND EXFEIUMENT.—Biceps of 
B 98 78, C« llular tissue 95 86. 

THIRD EXPEUIMKNT.-CARP 
('CYPKINUS CAPIO.)— Different paits 
56*3, Water 65*4. 

FOORTH SERIES OF EXPERl- 

JM E N I S M A D E W I TH P H O B ES 

WniJ TWO BRANCHES, JERMED 

N EKDLES OF THE SECOND KIN *>• 

Biceyis of B 1*181 inch deep 98*15 

Muscles ot the calf. .. .1*572 „ 98*15 

Adjacent cellular tisBue.O 393 ,, 94*1 

Pecioraiis major I'SZS „ 96*1 

Adjacent cellular tissue.0'393 „ 94*1 



OJNI PYROXYLIC SPIRIT BY DUMAS AND PELIGOT. 


89 


SECOND EXPERIMENT,-A YOUNGi 
GRIFFIN OF MEDIUM SIZE. 

Pectoiaiin iriajor 1.572 inch deep 100*85 

Cellular tissue ,0'393 ,, 99 5 

THIRD EXPERIMENP UPON B. 

Biceps at ,..1*18 inch Jeep 97*7 

CeOulai tissue 94*1 

FO U R r IT E X P E 11 1 M E N I’ -I ■ PON 
A DOG.— Muscle of the tlnuh 101*3, Cel- 
lular tissue of the 100 31| the Lung 

101-3. Alnlomen 101*3. 

F 1 F r I r s i: 1 1 1 1: s ( j f e x p e hi m e \ ts . 

AVI I II I’WO ;MUL1'IPLIERS.-A DOG. 
— Aliisele of the ihi^h 100 85, Chest 101-9 
Brain (ihe two end-i of the prohe weic* ad- 
niitted by trepanning a small pjiiiun 100*85. 

F)Oin these experiments it appears that, 1. 
In man the tenipei atm e ol tin* mt'S ’lc.. rz- 
ceed* that ol the cellular lissn * hy P an 1 i'’|. 
2, The infcviii le nia-ratuie ol th -. imi-.eles (si' 
tiiiec young pci^ou', a-ts-.l ‘20 year;, was 
found to he 9d IHd. W'nh the coininoii 
thcunomeler, Dr. Davy e'.tiiii iie I the heat 
of the human ho 1-v at 981^ ; and De-prctz 
found the mean temt) uatme ol nine incn, 
aged 30 years, 93'^'tl) ; of hnn iicn, a^^il 
08, 98''*‘83 ; of foiii men, ag- d 18 yc iis, 9 1 .»8. 
AVhile John H iinter found the teunxMatiirt* 
of the rectum of a healthy man bet*veca D7*^ 
and 98®. 

3. J’he mean temperature of the muscles of 
FPV'U al doijs IS 10J9t, while l)t‘ 1 plet^ 

It l03'^-06. d'lnsdifFerence in^v uc ailnbu etl 
to aci idental ciiciimstances. It isiolM ob- 

Ferved, nUo, that the St fie (d the health has 
ane/ro'tupon the teyiperature 1 he fem- 
pei rtinte of tlic* hrani was 10 )85 this tem- 
per itiire WAS "Uddenlv le IucimJ some degrees, 
an 4 in a few imnules tlu; auitnal d*cd. 

4. i’lie ternpeiature of the rmu non cai p 
was only about /fj ot a dog ee above tliat of 
iv..ter. 

5. Tlin conlrartion of llie muscles ang- 
menls die lemperatnre, while the eompie'^sion 
of tin alter y tliiiiini'jies tlie t^unperritme. 
Agir ilion, moiiun, ami in generd every thing 
whioh derenniiies a ffovv of l)lood, ten Is to 
el evaie the temperature. Whetljcr the ner- 
vous system has any sliare in producing a 
riseof temperature remains to be detei mined. ♦ 


PVROXYLIC SPIllir AND ITS 
COMPOUNDS. 

Dtimas and Pehgot have published an ela- 
borate examination of pyroxylic s)uiit, (j-iuyi, 
de Iviii. 1.) which will bo loiind inter- 

esting to British chemists, as this substance is 
becoming a very impoitant article in the la- 
boratory. It was discovered by Philip Tay- 
lor, in 1812, wlio termed it pyroligneous 
ether, from the mode in which it is prepared. 
The lowest sp. gr. to which, as far as we are 


•Ann. de Chini. et de I’hys. lix. 113. (It is 
to be regretted tUat the authors do not mention 
the season of the year when these experiments 
wore made ; for, us has been remarked to me, 
by a distinguished comparative anatomist, the 
relative teniperaturos of fishes, and the medium 
in which they are placed, vary accordinic to the 
season.— E dit.; 


awarc/ it has been brought in thin tmmatry, is 
‘812. Dumas, however, states ills ten- 
sity at the temperature of 68° 1$ ^798, and 
that of its vapour 1*120. Its boil ing point, 
according to the same authority, is 151° J, at 
a pressure of 38 inches. 

I. Pyroxylic Spirit^ or Hydrate of C«r- 
htjdrogen. — For the purpose of analysis, the 

yroxvlic «piiii was rectified with lime newly 

iifned.und distilled with mercury in a 
re'oit supplnd with a thermometer which 
indicated the temperature 151°, from the 
beginiiin<; to the end of the piocess. Its 
composition was found to be, carbon, 37*7 ; 
hydrogen, 12 5; oxygen, 49*8 This agiees 
very nearly, taking into consideration the sp. 
gr., with 

1 vol catbon . . =*416G = 1 atom . . .75 

2 vijIn. hydrogen *1888 2 atoms . , .25 

vol oxygen.... *5a;l5 ^ 1 atom .. 1- 

1*1111 Too 

Hence, this cubstanco is a hydrate of car- 
bjdio‘’,en, U II.X HD. Duintis has, unne- 
cc^-'-ai ilv, coined a new name to diNtin/'iiisli 
thih base, VI/. Melhylciie, wine, 

and wood). W hat advantage is gained 
by this innovation it is ilHbrnlt even to guesg 
at. Thu ili^ud vaiitni;<'-i of de^igualini^ sinip'i? 
compounds by aibitraiy iianios (nitice this 
compound luiiis out to lie one of the simplest 
or j-'tiic coni[)(nin<l-? With which we an* ac- 
quainted) ate fH Mciill y olivious, and wo 
tiu^t that this name vviil not be ailoptcd bj* 
BnlNh chtmi:-^ts. 

'Fhe exi>iencc of this '^iiTiph* compound of 
liydiom*!! aiidcii'on in pyiowlic was de- 
nionsiralcd in 1825 hv Di, i'hoinson. ( Edin. 
Tunis. XI. 15, Jnoi'^Kiiic Che/nntry, i. 
194, It. 294.) It (bflc ult to allow our- 
selves to su'spect ih.iL Jfurnas should have 
been ignoia'il ot this fact, vs Inch has been 
pulili'.heil foi nine vi;ais, but in consiqiience 
of the ab'^ence of any allusion to it, it is im- 
po^siMe, in chaiiiy, to avoid di awing such a 
con( lii-ion. J.>r. 1 hoinson obtained the 

coinpouiui ol I atom caiboii X 1 atom hy- 
diogen the bans of pvi ox\ he spiiit, accOicl- 
iiig to Dumas, by mixing 3 p.T/tii of miiiutjc 
acMl, 1 pail nitiie acid, and 1 of pyioxylic 
Si lilt, applying heat, and receiving the g.ia 
di'-engigcd over meicury. The product was, 
a imxiiiie of a new uifianimablc gas 29 parts, 
dentoxide of a/otet) ». a/ote 8. 

'1 he new gas was conipost-d of 1 vol. car- 
bon, 1 vol. Iiyiliogen, and chlorine, 
containing h.ilf an atom rrioie chlonne than 
the c-hliohytliate of methylene of Dumas, 
which was prepared by healing a mixture of *2 
paiU of eoaiinon salt, 1 part of pyroxylic 
spnit, and 3 parts oi conct^trated sulphuric 
acid. • 

2. DIHYDRATE OF CARBYDRO- 
GEN.— If I partof pyroxylic spirit be dis- 
tilled with 4 pails of sulphuric acid, a simi- 
lar appearance is presented as when alcohol 
and concentrated sulphuric acid are distilled. 
During the w^iule process much gas passes 
over, containing sulphurous and carbonic 
acids, which may be removed by caustic- 
potash. A gas then remains, which is ab- 
sorbed by wAer, possesses an ethereal odour. 



INTERESTING TO BRITISH CHEMISTS, 


a«ii) biirii$wUh a flame like that of alcohol. 
It is a^dihydratti of carbfdiogen, or the hy- 
drate of metbylene and hears the 

same relutiaa td pyroitiilic spiiit that either 
does to alcohol, It required 3 vo's. oxygen 
to burn it. < by experiment, was 

1G17, whtclirdil^ri^sponds neaily with 
2 voU. carbon •833*2 = 2 atoms 1*5 
2 vols. hydrogen.- 1389 2 atoms ■2‘> 

1 vol, vapour of water 'OioO, 1 atom l*J23 


1*0972 2*87.> 

Hence, its composition is exactly the same 
as all oiiol, in so <ar as regards ii»e piopo:- 
tlons ot the elements ; but it is obvious, irom 
the ditfs rence in their ptoperties, that tlie 
eleinoutsare difft reiuly arraa"cil, the ilihy- 
diate ot carl)yfliogcu being 2 C II + II (). 

'rhe diliydrate is a colourless gas, with an 
ethereal smell, and does not iiquitv when 
cooled to— 10“ ('3"1 K.) Water i]i>=:oIves 
nboiit 37 times its volume at the tempfialuie 
of 18“ (04“ and acquires a smell of eiher, 
and a l*a^te of pepper Alcohol dissolve*, it 
in prentei quantilv. Sulphuric acid di'^'^olves 
inuL'li of It, and abandons it wdien diluted 
willi water. It is but justice to state that 
IMacaiie and IMaicetdisCOveied this gas. It 
di way's a subject of regret to see one man 
iimltM valuing the bahoiiis of another. Dumas 
and Peligol have, in the present and pre- 
tediiig lOiidncc, Iry omitting to state the ex- 
penmeuts of their predo ccssor*-, laul them- 
selves open to tins cliai ire. Wc are willing 
t# belie\ e that It 15 a fault of omi-igion, raMier 
than of com ni'.sion. piocecdmg fioin tlien 
ignorance of the expe:iments relerred to. 

3. HVOR()-CllIX)UATi: OF CARBY- 
DIlOCiKN, 01 of iru'tlivlene, according to 
Dumas, IS prepared by heating a mixture ol 
2 parts of common s'llt, 1 part of pyioxjbc 
EpMit,aiiil3 puts of concent, aled sulphuric 
acid. A gas comes ovei which may be col- 
lected over water. Itisd neutial body. It 
is colourless, smells of ctliei, with a sweet 
taste, hui n-. with a white flame, having green 
edges. >\ aier ahso; b- 2-8 limes its volume 
at me tempeTatme ot bl“. It does not liqmfy 
at zero. It> density is 1*730. lienee, lU 
composition is, 

1 atom carbydiogen .... 4sf>0....875 
1 atom bydioctiloric acid 1 2847 . . 4*023 


1 7707 .0*301) 

Its foimula is therefore CII, X Ch If. 
this gas IS ilecompo^^ed into liydioelilonc acid 
and cai hydrogen by a led fieal. 

4. IIYHUIOOATF OF CAKBYDRO- 

(.1 EM , is formed by (ll^tllllrlg i part ol phos- 
phorus, 8 parts of iodine, and 12 or 15 
pvroxylic sprit. IJie iodine is to be ilissnlvdl 
ill the pyioxylic cpint, the mlut on placed 
in a retoit, and the pbo-phoius added gra- 
du.illv; a lively action etisiie«.. Wlren it has 
subsided the resrof tlie phosjiliorus is aihhd, 
and the nuxtuie di'-lilled. On either pas-cis 
over consisting of pyroxylin spirit and liy- 
di lodatc of cai I'ydrogen. 'I'he latter is sepa- 
rated by the addition of water, ^vliirh imme- 
diately precipitates it. This hydiiodate is 
still impure, and requires to be distilled over 
an excess of chloride of calcium and ma&si- 


Oyt, in a waler-balh. When piuo it is 
colourless ; slightly combnsiihic. sp, t^r 
2.237 at 71i«. Bolls at 194“ oi 122^. J I’m 
density of its vapour is 4*883 by expeiimeut. 
Hence, it consisis of 

1 vol, liydiioilic acid 4 4097 

1 „ caibydiogeu *841)0 


4*S9.>7 

6. SULPHATE OF CARBYDKO- 
GI' N, — An oily substance p.odnccd hy dis- 
tilling 1 part of pvioxylic ppiiii wuh 8 oi 10 
pails ol concentiated sulphuiic .mid. Ins 
separated by decantation fioin the liquid with 
which it is mixed. It is tiitn a^it.itid with a 
little waioi , to sopai ate sulpliiii ic aciil, then 
with ehloiule ot calcium, to icmnvu the 
w.iter, and is aftcrivanU leclilifd wnU 
caiislic-b.ii vtcs, to got rid of siilpliunuis 
acid. La-iTy, i! is kept foi -ome time ni n 
v.Mmum with com enii ati d siilf)tiuiic acid 
and [iota'll It po-si J-^c-s .i smell ol gail-c. 
Sp. gi. 1-324. I'.Diliti' point 71'*^. Jim 
(Kii'iiv of its vaptmi Is I o()3. It consists 
of f'H X X,.Jl O. Its atomic weight 

is, thficfori', 7* 

6. NiriMi r OF CARRYDROGEN. 

may be obtained by distilling 50 paits of 
ni’rale ol [lotasii, 50 of pvrov\lic apint, and 
1(K) siilpii'iiic aci'l. A thick and coloinlcss 
ether leinaiiis at tiio bottom, vvldcb uiu-t Im 
sejiarated from that whidi swims over it, hy 
decantation an 1 fll^tI]|atlon .several linu-., 
w ith a inixtiiitt of massicot and chlonUe of 
cab-ium. Even \et it is not pure, for upm- 
lion ot ii boils .it 140^,, WluMi the teinoeia- 
ture rises to 150“ the remainder is nitrate ol 
caibvdiogen. It burns with a yellow fla'ue. 
S[). gr. 1 18*2. Wiien hea'od m a tiihr' it 
detonates violenilv, winch rcnJeis it dilh u'l 
to aniily/e It, It is easy to >406 the c.ui'c of 
tins, because If contains iiilric acid, hjdio- 
gen, and eaihon, ItlvC gunooiv di-r. 1 Ipj 
clciisitj of It- \ ip'uii Is 2 fib). It-, coinjiosi- 
tion Is piobablv .4/ C)’ -|-CfJ. 

7. ()\4f.AIE OF CARltYDROGEV, 
IS obt.iine 1 by distilling equal parts ot sul- 
pliuiir* ac 1*1, ovilic acid, an-l pvrowlic spint. 
A liqiinl IS proctm'd vvliich, in lie* air, ci v- 
ptal'u'^s in ilionbotdal plates. When tins 
di filiation InstoimuMted, llieictoil IS coideil, 
ami ' patt ol pyrovjlic spirit is aihh'd, and 
distillation p*'iforrm-d again with the same 
results. 'I lie ('rjs?ai> aie lai'i on filtenng 
pn])* r, pui'fp'd by tu-ion in an oil bath, and 
<jL-.iilled ovei m is'icol, to deprive them of 
oxalic aci'l. I hey fii'C 01121". Oxalate of 
cai bvdiogen fli"ol ves in cohl water. It dis- 
solves PI alchol aii<l pyroxyllc spiiit. Am- 
monia rlia lilies it into cixaiuide. ll consists 
ofCII-f O^-t- Aq. 

8 ACETATE OF CARBYDROGEN, 

may be readily proen red by dusidling 2 parts 
ot pyroKvlic sjiirit with 1 pait of ci y-falli/.a- 
bU* acetic aci»l. and 1 part of common sul- 
phuric acid. I’lie product is agdiUifl with 
cliloiide of calcium which sejiai ales an clher 
containing much acetate of cai hydrogen, A 
little sulphurous arul and pyroxvlic spirit re- 
main, winch ni'dy he removed hy agitation 
with caustic lime, and dige^tlon for 24 hours 
with chloiide of calcium Jdic den'»iiy of its 
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vnnnur 2’503. ft ron'?isN of C U 4- C* 11® 
O'^ 4- ll (). It l)OiU at 13b‘"i. Its den:)ity 
is 910, 

9. FOUMA TEOF C AHBVDROGEN.— 

Tins ethor was pi('pr»rf*(l hy a niix- 

liiip ol fcinal of ijiilpli.iie of r.iibv- 

ili n.M'ri .hhI (ormalo of sod.n I'lio product is 
dislille 1 ovt i a iKJvv f)Oilion()f fo' mate of soda, 
and Ki-tly, in a ictmt from a w.ifor-Uaih. 
lis fonnni.i i-. (' II -f" ^ 11^0^ -{- 11 (). 

d'I'P (l(ni>,itv of vapour i'. 2*4. 

10 \ii:X/OA TE OF CARBYnUO- 
fil'V . lx for rued l)V tlio di'^tillalinn of 2 parts 
l)cn/oic acid, 2 siilpluiric acid^ and 1 p.iit 
pyioxvhc fipiiit, and prccipilritini* llic product 
l»v water. Ily I(idl•^tdl^n^^ lire residue of the 
fir-t operation with new portions of iiMovylic, 
spirit, more l>(*n7o.ilc ol c.ii hj dr o'»“u pas-^es 
ov( t , 1 he priuluct, altf’r pi ipitation by 

\vaf(>»^, siroulti he agitntrd with (hloiidc of 
( rhiiiiu, decanted and distilled ovi»r tlry 
iiias'H’ot. It Is t hen to he Irod* d nil the teru- 
peiatuic reiuains fixed about It is 

or I V, colour less, Sp gr. 1*10. d he rleusily 
of tire vapour is4‘7l7. It ^ousi^ts ol E || 4- 
( 0.-1 IJO 03 ^ ii o, or 1 atom of each of the 
insfrcdients. 

U. fRlLORO-C MinONATi: OF T AU- 
BV DROGEN.— When pyioxylrc spurt is 
admitted into a vessel enut nniiig rh'oio- 
carboiric acid, muriatic acl<l and chloio-cai- 
b.iiiute ol caihjdtogcn ate formed, 'J he 
latter separates in the form ol a heavy oil. 

I ts p: c'crpilatron is secured by tin* a«Miiiou of 
w.iiii. Itisiheu dec. lUted, irciifud with a 
cn it excess of chlorid(’^)t lalcurn and ma'«- 
sicot. Jt IS .1 colour less liquid, very volatile, 
wii'ii 1 pcintiating oloui. It burns with a 
fiiMM' flame. It coUsi*«ls of 1 atom of acid 
ami , o( base. • 

12 SI LPnO^CARRVIdROGTC ACM), 
can he toimcd Iry the action of Milphuric arid 
ami jijiowhe spnit, hut moi" icadily by 
d.s-o!vniL>- the douhh; sulpii.ite of caih^dio- 
Kcii III watei, pi ecitfitatnu' the barytes by 
sill diunc acid, ami ciystalli/mg the lujuid lu 
a acuum. 'I’hc, crystals are white iie(>i)lcs. 
It IS stiongly acid, and forms salu with all 
lh(* haises. 

SI EPllO-CARin UTIOG \ rE OF RA- 
TI \ 'TlbS Is piep.iied by adding giadiialiy 1 
pint ol pvroxylic spirit to 2 parts couci-otia- 
ted siilplnnic a<id . much In at is extiicatcd. 
'i'lie liquid, alU'r the t’essatioii ol action, is 
flilutcd w'lth water, and supersaturated slijrht- 
ly with baiyles. 

'Mie liquid H then submitted to the action 
of carhonu: acid, and again iilteicd. Sutplio- 
cai hydiogaie ot baiytes remains iu a pure 
and neutial state. Ry carelul evapoialion it 
IS obtained in the form of beautiful square 
plates. The salt is colourless, and effloresces 
lu the air. When strongly healed it is de- 
composed, and sulphato of barytes remains. 

l ire salt of lime is deliquescent. 'I hat of 
potasli ciystallixos in pearly plates. 

Id. AAliMONlA SULPHATE OF EAR- 
B\ 1) JIOG KM, or sul[>ho-meiliyIene of Du- 
mas, is loi tried by passrng a eurrcntofdrv 
ammonia over sulphate of carbydrogen. A 
soft crystalline mass is formed. It may be 


aRo procured liy the action qf am- 

monia upon sulphate of carbydi^lt^t). 'I’ha 
liquid whicli reniaina after lfr« te-action, 
when evaporated in vacuo, furnishes beaut i- 
fill crystals, whose composition is exactly 
represented by an atom ol anhydrous sulphate 
of carbydrogen, united to an atom of en hy- 
drous sulphate of .imrnonia, 

14. AMMONIA WITH OXALATE OF 
CAIIR A' D ROtr 10 V, or Oxametiiylane of 
Duma*., is pioduced when a current of dry 
aminoni.Tcal g.is is passed over oxal.ite of 
caibydio^Mii. A white crystalline mass is 
funm'.l, when dissolved in alcohol; cubic 
civsi.iU are obtained by evapmation. In 
otde-r to niidei -itrUid its composition^ wc ha\e 
onlv Kr aiimit tnat pyroxylic s|.ii n i^ produr-ed 
duiirig t he action, 2 atoms ox.ibitf ofc.nby- 
dio;( n, ami 1 ammonia being convoited into 
ail atom of ox.imothylanc, ayd I of pyioxylic 

spii It. 

l.». UR 1' ni A'L AN E, is tlie name given 
to the pioduct of the nciioti ot rhloio-caibo- 
n.rte ot cailndiogen uilli aminoma ; much 
srl-ammnin.ic IS foimeil, and a dciiqucsceiit 
nubstaiicc cry'it.illizing la needles. 

In lem.ukmg upon thes-; compounds, 
Dumas ol SCI ves, that di-h\dt.ite of caibydro- 
gen is isomcnc with alcohol , liycaihoiiate of 
rarbvdiogtm with t Hi ic or malic acid , Oxalate 
carbvdiogen willi siu'cmrc amd ; Foirnate of 
caihydiogen with acetic amd , Acetate of 
caihydiogen witli luimu: eihi'r ; Citrate of 
caibydrogcn with airliMlioiis ^ugiir. • 

ANAIA'SIS OF OPIUAI.* 

roucibc gives the lollow'inc method for 
an.ih/iug this, complicated substance, as pio- 
posod by Ciiegory . 

The Opium is first taken up bv cold water, 
andiheii conccnti afed, cliloiide ot call luni 
is .iddcd :o the sdIiiIidii, m il)(. piopoition of 
2nuriu(s lo the fiound ot oprnni If is ihcMi 
boilcil and allowi d lo ci vsi,illi7e. When ihc 
wiiolc has hccoiim s )ltd, the ciysta!-> ate ‘-tih- 
nrrmd to pics>uie. 'The ciysials cont.nn 
Lotli'utr and -Uorp/in/c uiirtcd t,o muriatic acid. 

1 Ire liquid portion which po:scsses a very 
black coliuii, v\iili the consislenre of sy,up, 
contan.s, lihnrrottnic ofhnir, puie Morphine* 
i^ftirri7i(% ^Jhehnnic. JMccotime , pine Aiirrn~ 
ttn(. J 11 Older to scp.u:,lo the.se sijl)-.tancea. 
lh<' liquid is bioughi to the consisiences of 
iiiomisscv,, ,ind in ordei to fiee it fiom an im- 
mctist* quanlity ol a peculiar black isubstance, 
whu h is iinpioperlv 1( MiK il fat, it is diluleil 
J'Ub walei acidulated with munatic acid. 
I he .addition of the acid causes this matter 
to swim on the suif.ice ; it is then skimmed 
olT; It contains much ulnTiiie. Ammonia is 
next pouieniuto tlic puiified liquid, by which 
means, Morphine and Thehoine are precipi- 
tated. This deposit is dried, pulverized and 
treater! with boiling eiher. The 'J hehnute 
though little soluble in this liquid, dissolves. 
'J'ue ethereal solution is distilled when the 
7'lirbaine r€m«iiis behind in the form of small 
reddish ciystals. These are purified by dis- 


* Ana. de Cbiaiie, lix. iSl. 
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•olvmf'tfiw in alcohol, «Qd by animal char- 
coal: laatty« in order to have it perfectly 
pure.litaboutdbcdisiiolvod in ether and eva* 
porated BpODtameoualy, 

'1 he atnmiMDt&ieial liquid » concentrated to 
the cons-wtOh*® oMiqiml hon^y, and agitated 
stiongiy witn Other, J he liquid di»solves the 
meconine^ By distil Im:; the ether this sub- 
stance remains; it is punfii'd by solulion in 
water and charcoal, and when the aqueous 
solution is evaporated, white crystals of lung 
pii-^nialic needles make tlieir appearance. 

When we wish to obt.un tim other sub- 
fifnnrcs, all these piocesses ate not nece^siry, 
it is Rulboient alter having puripiiaicd the 
ii;ru‘:i<!ii ofopiurn by muriate ot lnue, to con- 
ceiihale the hq’iid and treat it tlircotly whIi 
ether, llv tin-' iiicans, rather mote rupronine 
is ohnino'l. When the ether has cen-ed to 
act, the blach liquid thus taken up i.s decant- 
ed and exposed" in a cool place where it 
a>i-«unus a trystalline foitn ; it is then ex* 
prcs-sitl and Inaled willi I oihnt: alcohol. 
'I'hc piodiicl liis'oUc*'! in tliisca=e is N/itcetue. 
IjU! il Is piopor to state, that a.s this suh-lunce 
is not soiiibh in etiu r, and as tlie black eiil - 
siariccs which acconqians it arc soluble in 
alcohol, tlieie are some ddficulties accom- 
janying the process for obtaining it : il H 
alwiiNs piocured pu.e by employing boilinir 
water. No novice is heic taken ot nicronir 
rrrid, wh eh combines v\itli the lime, and 
fotms hi/ii::t('ncfte of //u.e, bccrmse llobiqu/ t 
b'oS siiiriciciilly e.\platiKd the iiiclhod ol ob- 
toining it. 

With icca'-d to the double muriate of mor- 
p’line and codoioe, ii is tlis-<»!vfd sevouil (mica 
in bt'i'iiig water, it ihrough cli.itco.il 

in Older to docoloui!7rt it, o; tb eom f O'ln.’ it 
by amrtiouin, wliicli pi ci ipnutc.. almoHi all 
the ’ij'hi.c, and leave- in the Rolulion tl'.c 
coilcine^ %vith a little moi niunc conduned with 
the muriiitu' acitl, consrnutintr the salt of 
Gregory. The luoipiiiiie is purihed by the 
usual me a ns. 

'i he solution of the triple salt cvapoi'X*ed 
until ii appears aboiii to erv sialli/** ; tl:en 
cau-tic {►iiirtsli I- adih'fl in exi css, which pie- 
cqiif.i'cs tlic corleine aiMl reMmsthe morphine 
in solution ; the solution is linn lua'cd 
sliglaly, and allowed to stand for a duy. 1 he 
coiieine, which at fir-t appeau’d as an oil. 
Cl y-talli/es. It may be puntied by sWvlutioii 
in ether or alcohol. The lormei ispiitcia- 
ble ; beeauep, ii ii contains moiphine, this 
■will be a direct ii;»qhod of i'tpaiatmg it. 
h rom 40 lbs. of opium Coueibe obtained by 
thio process, 

1 oz. of meconine 
„ codeine 

f ,, naiceinc 

1 tiiel ame 

60 ,, moiphmc *’ 

Tie did not extract notrcdfiiic, which cxi'Jla 
in the refuse of opium and is well known. 
These substances present the following ap- 
pearances when agitated with sulphuric acid 
containing a little nitric acid. Morphine gives 
a brownish colour. Codeine, a^green colour. 
Thebaine a yellow rose-colour. Narcotine, a 
blood-red colour Meconine, a turmeiic yellow, 
then a red colour. Nurceinet a chocolate 
colour. 


^THEBAINE crystallises from an ethereal 
solution, in flat rhomboidal prisms, with a 
fine lustie, and white colour. It is strongly 
alkaline. 

When exposed to the temperature of 266* 
it fuse.s, and becomes solid at 230*. Narco- 
tine fuses at 3^)8® and solidified at 266®. 
Codeine fuses at 302, and meconine at 194®. 

The strong acids convert thebaine into 

rerio, and when diluted form ciystallizahle 
salt-. The following results were obtained 
by Couerbe: — 

Carbon. Oxygon. Hydrogen. Azote. 
Narceine, ..56*818 31*900 C*(>26 4056 

'i hebaine,.. 71*976 15*279 C.460 6 305 

Codeine ....72*846 14 77.5 7 148 6*231 

'I he Pfirnmorp/iinc of Pelletier was obtain- 
ed hv riiibnitmeiy by treating the infusion of 
op'urn Willi blacked lime. He obtained by 
this iiif Miis a clear liquid, and a precipiiaie 
containing much lime, widcli was ireateil 
with alcohol, and the solution gave, instead 
of itioiidiino, till- new substance, which ap- 
j>e I-? tlic same as ih<* ihelnme of Ceuerl^. 

'riic pioportio/i of 7iiotplitne iu qpittm, 
Coueibe siaii r may be deteimiDSd'^‘%' the 
course of uno hour.-, by boiling th® fdohnaon 
of opium with an excels of )ioi«, and pftSsing 
the .solution ihrougli a filter, if 4111 acid tie 
added, takitig caie not to «dd in excess, 
iiioi phine precipiiafes. « ^ 

DESCRIPTION OF A BAROMETER. 

By C. Duunncr of Bern*. 

Pogge7itlo*ff*s Anvulen tier PhyUk uud 
Chimie, - 

Band, xxxiv. 1>^35. 

The autls.ir oliserves that the atmoRpheri- 
ral nifs-uromDy le measuied in two differ- 
ent wiivR, eithei by obseiving ilie bti«ht of a 
lM)Uid column coniruntd lu a tube, the np- 

f icr part of winch i- d« priced of an, and tlie 
ower eMrem.ly i' cxj O'cd tolhe exce‘=s of the 
atmo-pli' le, a<? in jhc con nion baiometer, 
oi by the vidume which a gas occupies in a 
closed VO --el, when the Idl'or is completely 
ela-iic^oi the net of enclu‘>ing tlie gas in tiie 
ve«!-clis< Heeled wit lion t perceptible re-islance. 

'1 he nppniatus of WiiigMon, desciibed in 
17('5 , ti e *,yrtij.tcso 7 iiPttr ol Adii' the ha)Pi>kopt 
of PieciMl, urui the fiifjI'eientiuL harometer of 
Augu-t, aic c xanrples cd llie latter. He (hen 
proceeds t(i til ■'Cl die ;i n iristiument which he 
has constructed U[. on similar principle!^, and 
w'lrith n»ay be teinied (lie volurtte hnrometer. 
3'he pecuiianlies of his contrivance depend 
upon having the surface of the liquid in the 
tube, and that surrounding it, on a level : 
tiiat the liquid shall be of such a nature as 
to have no perceptible tension at common 
temperatures: that it shall not perceptibly 
arlhere to the glass, lest a poition remain 
hanging in the tube, and the enclosed volume 
of air he undervalued : that all the observa- 
tions be taken at the same temperature. or that 
the influence of the temperature upon the 
enclosed air be takeh into account. 

He recommends it as being very convenient 
for making the necessary reductions for gas 
mixtures. 
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0\ \l.l I !TII3E ICVROMKl’ERS (^F 

nn: MOST compfen: cons niuc- 
MON, F,Y (JEOJUii: RUIAIHACPl', 
(.) F C’ASSEL. — I'liew’jitti tlint lie h!i<i 

tC'Vdleil niueh time to llic pv i leetiiij; of tliose 
i)fi]Knt:Mit u)->tiumonls He tlrscnlirs Ins 
l»u i riiiuons foi piniljing the nieicury, uincli 
in* [iM'ijau’s (lOiri riiiii.i I'.ji , l»y ulsiillalion 
^Mih hine. It I-, fl/iii -ti .M.icri c.irij 

pipet iiicuiy nuK In.itnd ixMily to <he l oil- 
nig ,nnl into the tube, 'i'lie 

ti ' i"!9 ^<mIg lie ioiTiis oi llic most tlelir.ite 
e\U‘iHlnig to millimetre .’j ine fuid 
iidlM-l . .1 myi o..f’<>pc to it. 

i>]:sc i; I iM u) \ OF .\N \fpak a j cs 

3 OR assay IInG SJI.VIR, J N IllK 

f:r WAY, MV E. .IORDAN, (JF CAS- 
S|0F, — I Ins ''Oin* \v ii it vioiil n to tin* :ijj- 
pi .itu. (kivt.nln.d 1»\ (i'a\ Lii--.h\ iti (ii^ uoil: 
-ipoPi f'u‘ ii'^say oT «-iU**r It difb i.i titi'. 

1 t . howevtM , til it bv tl'.e pim-etdii'g oi 

^ u' l.in llie Gull It lit-- cl uu alloy aie dt lei none-l 
Ml t le‘ .'In lii'l \\ .1 V. 

o!voHi\ A I i()\s o\ 'run nr.cM- 
NMION AM) DMiV YMUAI’I'AN 
OF rilR NKEDl-E M l‘J:k I M\ lii. 
kOW AN KO. !\1 IkM I'.r.M OF lllk l\I- 
F'ilkl \L RUSSIAN J'li'-SION A1 FK- 
K IN, CO \Ij\U)x\lCATi:D A. 1 K ['P- 
Fl'l.M. — d'he obstM'valions . *. e mrele uitli 

. ..... , d(‘c hu'a' loti eoir.p.i *. 'Iln* 
i< I ! V <1- rliii.iiKui V. loiiri'l ‘o lie foi .AIi.cm 

F’ >.A I.')' 4'2 Fin. ilv pfo^iO'S o' t ie 

. li'. ! ' b‘ I I OIJI I )<'("''lllb01 Kidl to AKlI. Il 1 i J,i, 
I rJ!' At ijb tei -.1 1 ^. ^ il , duiiop, the s.mo 

'll).' ilu ceistei I V dev.d' loll ua-vo, vv'm.ti t!o> 
o '. ,! d('\ j.iuoii \\ as oil lilt’ ‘did ri'id 2-i.l f).- 

‘ oi , I it '' 'Z7 d and on too 2')iii and i(-.f 

j’. 1 .1 1 , F A i . 1 1 1 n . O I U'.H, \v lit) |ii o- 

i-Mi'v.i.in o at l'(Fiti, iounfl tie* •}. oli- 
o.ii 111 1 no o til D iidic IP.db 1" S\ , 111 

Ml" Id A D \V, and in June IH.il, C 

4 i ‘A , 

'I 'il- ti' i dle u-afdmd its I'lsleilv vaiiatiri'i 
on z\ I Do^f'idn" ai ‘t >. M. 0/1 ‘2Jd D(.- 
, I lii'ii I ii l<t "i *On *.’<jfli IM.iiidi it <) A. 

M , and on 21-1 M O' li at ') x. a, W iiile Hr, 
n» tl.idy v i i.aion 'v.is .i- tidlnw-, ORi 

Ooceinbni , ‘2 i> m v.o. *- d' in 221 Di aeni 
b.M ‘2 n VII ’ '2' till Marc“h 2 j*. .ai. 

v,i I ' — - A d 1 ' ‘2 i si ,M 5 1 ( li . *2 n -vr. vai . — (>'. 


AIACl N i: I ICA 1. OBSERV ATIONS AT 
N KUT-SClllNSK. rOMMUNlC A'l ED 
JIY A. r. KUPFFEIl.—Cancnn found the 
ititdiir,! lion of the nni dli at tlii.s place, on the 
5tli Auptnal 1032, at 10 a. n. 06=* ad' 4". '1 he 

ileclin ition on .dill August, 2 to 4 r. was 
4^ 14' lo" W. 221 I'r epteinber 4’ 7' 43" ,, . 

ON Tl ! i: M Mr N ETISM OF J HE 
KAMFH, iiV PROF. L. MOSER, 

KoN I E lvO.--ln a previous pap.,r, AIo 
pi r end. .iv. ute-! to pio\e, from vonou** drxta, 
lluit the iii.i'MK lie intensity of the oaith is 
PitnAtd on its --uifai-e. He follows up the 
sn>- ' '■» lii till fiicsent paper. He roinithis 
as di ’iinri-ii.iii'd, ihat the niagnelie di'.liibu- 
iioii o\ej ihceailli is pi opoi tional lo the In.e 
(d It 1> ' .'■llli, and caleuletf- the inelinnrn rt 
ail I .t* n-i1v. He al'.o d: ,1 r- , t he t iieorcti- 
< .1 '' 'Mill'', lr:,|,i \v!ii( h the Umii j,e’ I ii i e of 
ih*' I (I ill lij*'. !). n (‘ I !e!il..4ed hv in.illu'ni.i 
lit. .Ml-,. I F' ealcnl >t' tiie lutensitv to hi' a 
>1' k' ."n \. 1/ , I P)ji, Hid llie iiwdi I'.it i.-u 

7 I’d 2d. 'FIk mean letii p-M It 111 e oI til'- I'Oi ill*- 
eiTi .herni>;i h<;re he finds JS’ R. (teak I ifi 
lliedJiilr (.1 laiiLade 'Jdiat of the »oiiliicii* 
hemi .jiJn r<' i- ' 31 

aiAt. \ Pi ic i\ Fi.rT'.vr]: piu)- 
DCt ED 15\ IlfE 1 I.::c i r. If AE M \- 

C.IIN i; — M. E'nmd.i I\ i M.il.on, ’a 

a CO .irimnn utie:’. li die .Vi .ol, luv rd jhi'is 
ol v’rn-^ ihal m.ir^rj ’.inn cen he dev 1 ,\.k 
liii* vv.iv. . I '.'o .1 i mii'M.- 

iiH't.i'un cM’.'lit' ti‘( .,h id.t.e'l iKi.o a i. 

jn. iiiiy bn pii.'i .i I It i-i. in j,. n,l^ 

ll Vni,», ill' C0'M,,.)l r!j,j , Pj 

M ,>ai.ii< in o i.,o (, le r e .i I di:- v\ [, i . >i «p ' i s 

i in J'l .1 '.('..ih 1 ' inv , cl I'l,! lit 
vv;i' •( tiu I »v ’ cm I'l'i t-r 'iri’S m |.s, 

I I'.c Jl , Jl c • 11. .d l!,C pi>-|li\C ‘I'l.il'l 
oil:! p >!\"d'!i.' I!, Cl til* p I'-mvc lu Hie 

nee.'l cc po!( / w! ,t h ci nti.i t- lO, ; m,^el of 

C’ci, ' u'.'.' ii'.iig th,' 1 • ( t’,( ml' miM 0. 

i isi ttF f. \ n : t : ..H Akf. F voi.. 

CA ' K* EKl ’O IONS. A N D E- 
M M? *. O.M.I’: ^il.LiMPvlC AIMMLAIE 
A\CE'^ nil, \F\Pi likl. J’-V 

E - E. .A ' H ( 1 F 1 . n . , I ’ A It I' — I Ins forni.s 

fi( (\ prnim’: oi ,tu I'.ipou i nr b-l ot 

inc’e-j 11 phi iJiii.i.'iM, icai-lcied will) eon- 
‘•dii.ildc i.<' .III eiu;-,- . !t tcl 1! M 11.1 ! I. s witlj .i 
‘-aim.i.ny iM'i'it d in llm h ll'i'.vin'r tables, 
f' ' tip 1,^1 ii'lmj 10 v'''r . If cm !0 M to i{l:U) — 


Janunrv 

I'eht nai y 

Maiidi 


A pi ll 
A I a V . 

.1 lillO. 


.Inly 

August. . . 
September 


October . . 
N ov ember 
Dccenibei . 


I'otal 


1 \i( Mi(C' >11 m, 


NUi; I li 
IF I Misrm Tii 

31 

36 

31 

'y« 

29 

33 

33 


95' 

20 

31 

24 

76 


vimi li 

II' n'-j'ni (il 

0 

1 

J 

1 • 

3 

1 

6’ 

3 

2 

3 

8 


41 

26 

.34 


2 

1 

J 

4 


> V 1 ( V M e 1 1 l ( J I f , s . 


KCil 1 II 

j ‘'OL'lll 

; n 1 M I f’n 1 K • 

III -Mi-i'ni HI 


1) 

‘2 

1 

2 

il 


1 1 

1 

2 

0 

0 

1 

0 

2 

2 

2 

1 

1 

0 

0 

0 

3 

1 

1 

2 

1 

1 

. 4 

1 

6 

4 

J6 

a 


101^ 

369 


I 


20 



is' OCCURRENCE OF EARTHQUAKES AT DIFFERENT SEASONS. 


From this table it appears that the occur- 
rence of earthquakes m the different seasons 
was as follows : — 

NOnTIl HEMISPHFRE. 

In the three harvest nionthss=lOI 
,, winter „ 98 

,, flpnnp „ 95 

,, summer ,, 75 

SOUTU urMlSplIKRE. 

In the three harvest months=5 
,, winter ,, 8 

„ spring „ 4 

„ summer ,, 3 

In reference to the hours at winch they 
took place duiing the same period, we have 
the following data for earthquake'^ •. 




■■ 

A M. 

1*.M. 

From 

12 

to 1 o’clock. 

= lo 

6 


1 

2 „ 

11 

7 


2 

3 ., 

12 

10 


3 

4 

14 

13 


4 

• • 5 ,, 

16 

8 


5 

6 „ 

n 

6 




79 

50 


6 

7 M 

= 6 

5 


7 

8 „ 

8 

13 


8 

M 9 ,, 

' 7 

11 


9 

10 

8 

10 


10 

n 

18 

8 


11 

M 12 ,, 

5 

6 




52 

53 



'fotal .... 

=131 

103 


EARTHQUAKKS A I BASLE.— 
According to ]^rofe‘«sor IVIeriHii, the earth- 
quakes at Basle are correctly estimated as 
follovv ; — 


In the 11th century, .1| 

,, I4th ,, 4 

„ 15ili „ .'>* 

16th „ 23 


In the 17th century, 59 
leth „ 24 

„ I9th 4 


Total 122 

118 occurred m the different months, as 
follow^? : — 

January 12 

F^ebrtiary 14 

March * . . . 6 

April 5 

May II 

June 3 

July 7 

August 8 

September .. 12 

October II 

JNiovember 14 

December v 15 

'I’he most severe earthquakes wt.re on the 
18th October 1356, when 300 pei^ons lost 
their lives ; onjhe 2Ut July 1416, 7th Sep- 
tember 1601, and 17th November 1650. 

Compounds of Ferro-cyanodides and Xm- 
mouidj by Dr, Bunsen, of Gottingen. 


1. AMMONIA FERllO-CYANODIDE 
OF COPPER. — When a salt of copper 
is precipitated by ammonia, and an excess of 
the latter added, bo as to re-dissolve the pre- 
cipitate, if fcrro«cyanodide of potassium be 


'.jrought in contact with the solution, a pre- 
cipitate is not immediately produced, but 
after standing for some time, or by boiling, a 
brown crystalline substance falls in fine 
scales. After drying, the substance forms u 
brownish yellow mass, which is soluble m 
ammonia, but not in water or alcohol. IV hen 
heated in a glass tube it becomes first blue, 
then purple-red, and assumes a dark colour, 
but gives out no water By caustic alkalies 
it is resolved into hydrate of copper, and 
ferro-cyanodide of ammonia ; and by acids 
into fcrro-cyanodide of copper, and arniiioni- 
cal salt. 

Dr. Bunsen found its composition to be, 
iron 13*20, copper 3l)33, cyanogen ,38'08, 
ammouia 16*14, water 2*25 = ‘2, 4, 6, 4, I , 
atoms respectively. This composition may 
be expies'.ed, consideiing the ammonia as 
occupying the place of water, by 2 Fe (’v + 
2 Cm (:y + 4 N IP + 110 = 76 125 the 
atomic weight. 

2. AMMOMA FFRRO-CYANODIDK 
OF ZI N C, i*; pippared in the same way as 
the pieoeding. If is a white, crystalline pon- 
der. Analy-is afforded for iu composition, 
iron 13'15, zinc 32 27, cyanogen 39*04. am- 
monia 11*50. wHfei 4 0 ss= i Fo Cy -4- 2 Zn 
Cy -I- 3 Nil* -f 2 no. 

3'. AMMONIA FERRO-CYANODIDE 
OF MERCl II Y. — The preparation of this 
salt i< attended with some difficulty; because, 
ammonia nitiate of mercury di.*solves nitiaie 
of ammonia when excess of alkali m present 
iVhen Ferro-cyanodide of potash is a<hled to 
thissolution, a yellowl'sh precipitate suh-ides, 
which, when the ioi-ution attains its proper 
degree of dilulioni ^Betties on the sides of the 
glass, in the form of smill, transparent, rIihi- 
ing, wine-v<*^low, four-sided prisms. But, m 
order to obtain them, several | lecaulions aie 
necessary. 3'he solution must contain ns 
little ivatei as po^-siblc 3 1 r solution must not 
be loo much concentrated, nor must the pre- 
cipiiation he coudneted hv heat, becau-^e pair 
of the mercuiy will he reduced, and the pio- 
duct will have a gtay crplour. It is best to 
discover the necessary degiee of concentiation 
hv some pielirninary trials, — to precipitate the 
compound m a ves'^el surrounded by icc, and 
then to agitate the solution. A yelJowi'.li pre- 
cipitate subsides, from which the .supernatant 
liquoi IS to be removed, and a quantity of 
concentrated ammonui piourcMl over it. As 
long a> the salt is impregnated with ammonia 
It retains a fine cilron-yellow colour, end 
crystalline stiuctiire. By drying in the open 
ai»* it undergoes partial decomposition. When 
treated with water it becomes red. It consists 
of iron 8*58, mercury .59 09, cyanogen 23 74, 
ammonia 5*19, water 3*40: expressed by Fe 
Cy -4- 2 Ilg Cy + NH> -f HO. 

4. AMMONIA FERRO-CYANODIDE 
OF M AG N ESI UM, is procured by adding to 
a solution of magnesia salt, ammonia, till no 
further precipitation takes place, and then 
pouring in a solution of feno-cyanodide of 
potassium. After standing or boding, a white 
powder falls. It consiRts of non 18 86, mag- 
nesium 10*72, ammonia 10*75, cyanogen 56*27, 
water 3.40 s=s 7 ( Fe Cy -f- 2 Mg Cy -4- 6 ( Fe 
Cy +2NH»Cy;4-6HO.,, 
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Another compound was formed by usinf 
ferro-cyanodide of calcium instead of the salt 
of pota-^h. The constituents were, iron 1B*24, 
magaesium 8‘93, ammonia 1 1 '43, cyanocjen 
63*91, water 7 49, abstracting the lime which 
was found in it, 'I’liis is equivalent to (Ft* Cy 
+2 Mg Cy) -h Fe Cy 4- N ID) + 2 tlO.- 
Ilecords of Science, 1835. 


TIIK niANSACTlONS OF THE LIN- 
NEAN SOCIETY OF LONDON. 

Vol. xvii. Part. 1, 

Contents. — I. Desciiption of the organs of 
voice in a new species of wiM swan (Cygnns 
Jluci'iiidtor Rirliardson.) By W. Yariell, 
Ksq,. F. L. S., &c. 

II. Description of three British species of 
/iv>h* water fishes belonging to the genus 

i.enciscus of Klein, by VV. Varrell, E-jq., 
F L.S.. &c. 

III. Observations on the Tiopmolum 

piTitaphyllum of Lamarck, by Mr. Ddvid 
Don. * 

IV. On the adaptation of structure of the 
SloHis to their peouliai mode of life, by Pro- 
fessor Bucicland. 

V. Observations on Naticina and Dcn- 
talium two genera of Molluscous animals, by 
the Rev Lansdown (iruildiiig. 

V^l. Monograph of the East Indian So- 
Ijv C. 0. Nees Esenbeck, M. D. 

VIi. On the Lyciumof DioscoinlcsS, by J. 
Foj lies Roylc, F. L. S. 

VIII- A tevievv of tlfb natural order Alyr- 
roiica’, by M. A. l)e Candolle. 

1\. On the Modifications of Aestivation 
ohs. I able in certain pl.mts formerly referred 
n» tue geiiub Cincliona. By Mr. David 
Don. 

X. Adi’itlonal Observations on the Tro- 
paioluiii peulapiiylluni. By Ali. I) Don, 

All ilu’sc piipois, with the exception of the 
two last aTiiountiiiK to ssix pages, weie lead 
b'-'oio llie Liiiiie.n Socuity in 1832. 'J’be 
q iality, however, ot ihe materMls of which 
tins volume is composed docs iml pioduee tlie 
s.nne disappointment wlneli is txf>enencc<l iri 
refeieiice to the quantity. We may refei nioie 
paiticulai ly to Escnbeck’s Aloiiogiaph, and 
lli-e clisiingui->hed De Candolle’s leview, tor 
the materials oi both ot wlin h we aic imlcbt- 
ed to llie industiy ot Di. Williek and the 
niunifi<*ence of the East India Company. It 
IS remaikablo, howevei, liiat of 145 pages, of 
winch the volume con^isl", 90 aie written by 
loicigiiers. 1 conceive that a .short outline of 
these papers will he liighly acceptable to those 
who may not have an opportunity of reading 
the transactions themselves. 

THE PAPER OF ESENBECK TREATS 

OF TWO NATURAL ORDERS, VIZ- 
SOLANE^^: AND VEUBASCIN.T::, IN 
REFERENCE TO INDIAN SPECIES. 

SOLANEO:. 

1. SOLANUM. 

I. MnnreUn.-~\ Pedicles equal to the 

common peduncle. 


1. S Fistulosum; 2. S Incertum wn nig- 
rum ; B Pedicles of the fruit, shorter tnan the 
common peduncle ; 3. S Rubrum. 

2. Gemiuifolia. — 4. S Spirale; 6. S mem- 
braoHceum; C. S leave; 7. S denticulatuni ; 
8. S bigeminatum ; 9. S Neesianum ; 10. S 
crassipetalum , 11. S decemfidum; 12. S raa- 
ciofloti ; 13. S ly&imachioides. 

3. l‘er!jascifolia.~}4. S verbascifolium ; 16- 
S auriculatum , 16. S gigauteum; 17. S 
vagum. 

4. Metoimcfia.—IQ. S raelongena ; 19. S 
lieteracaiitfium. 

6. Tmua, (.leute lobed leaves.)— 20, S 
Mmhtii, 21. S barbisetuni ; 22. S ferox ; 23. 
S torvum ; *21. S Indicum ; 25 S jacqumi ; 
26. S piocumbcus; 27. S sarmenlosum ; 28. 
Sti do! .itiirn. 

6 K ycle) luin.—^Q. S (nycteiiuni) pube- 

SCLllS. ^ 

7. Pinnaiifolia. — 30. S tuberosum , 31. S 
Calyciiiuin. 

20. H.I-, been named in honour of the in- 
delafig.tble Dr. Wight of Madras, who foi 
.some tune ha“> employed painters and collec- 
loi> at tiih own expense, for the puipose of 
eiucidaling the botany ot INTadias. 

25. Under tins species E"*eiil)eck includes 
the S dijfosnin of Roxburgh, It is an abiin- 
d,iiit plant HI Madias and liengal, and 1 have 
found It occunirig plcritifuily m the neigh- 
bourhood of Bombay. 

30. This nicely lefers to the potatoe as 
ciillivateij in Modi as an<l Bengal. It does 
not .itlaiu any considi'i.ible si/e in tlie hot 
paits of iliHso piesidenc’ies, but ueai Bu&.sorali 

I believe Uliinves iiiiieh better. 

II. Lycoim H.siC’iiM Dun. 

1. J. esculentum , 2. i.. Hiimboldtii. 

III. C'Al'SIfL’.M TjUin. 

1 C giossnm , 2. C fasligiatum ; 3. C 
fiiiieseen'*, the I'At’/ufi or Chili; 4. C cha- 
niaeceiasus. 

IV. PuvsAT.is Ltnn. 

1. P somnileia , 2 P L’eiuviana , 3. P 
puhesren.s , 4 P minima; 5. P angulata ; 
0. 1* indica. 

V. Akisooits LiU. 

Lund us. 

vi. Da run A Lutn. 

1. Dpulbn ; 2. D fastuosa , 3. D trapezia; 

4. D teiox; 5 D .stiainonium ; 6. D taiula. 

VTI. NlCOl'lAW. 

N tabacum. Huh. near Katmandoo. 

VITl. H\OS(’VAMrS. 

II Niger, near Futteghur, Moradabad, 

Delhi. 

V ERBASCliXAE. 

I. I'eud.isci tliapsus. near Gossain 
'I'liaii in Ncpaul. ^ 

2. Vjliidicuin. 3. \ spec, dub, 

n. (Ji i.si \ coroTuaiulclina. *2. C Viscosa. 
111. IsANTHETlA pemiolllS. 

'Tlie paper of De Candolle does not require 
such a minute analysis as the species of the 
Older MyrsinetCf which he has theieiii ilhu- 
tiQted, aie all natives of foreign climates, and 
cannot, thereToie. he so generally interesting 
os tlio.se of the older of Solanea, A few facts 
may, however, be stated, which exhibit in a 
sinking point ofvicw the rapid progress which 
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w 


b^auyis at pr^i-^ent making in regar.l to the 
tliscove/y nt' now spot:iefi« 

Tbe order Mt/raiueue is now place*! l)et\veen 
the onlera Sa}>otfi(ie and Pnniitlj>'rat\ fioin 
the latter of which it seems to did’ r in the 
irideliiscetice of its Oiiii, 'in*! from the foiiiiev 
))y the eonstaiit defr, m ucv oI 'itsn.ien alter- 
nating with the lol*e:< ol tlie corolla, d’hls 
Older is divided hy llic JUtlioi into tinoe iiiIjc-j, 
'• Aegicereae. witli an crort einl)i\o; ‘2 
A'dioae, iiK'ludmg hulk ol tin* Myi"!- 
ouar , o, IMoC'Cae, with an inknioi ovanuin, 
a]ipioaclii[ig to pnninlaceac. 

Hi* 'n- proposed two new gm^Ta, Woig- 1- 
tia and t lonoinoi plia, and a thirl, (ihonpe* 
t ilnin, wlucdii has not been siilHciendv lxi- 
tniMf'l. The -pocie-, of thi't Older piod'O'c a 
ie-iiH)Ms snh'siani.'o, which appeals in ihc 
foini ot di>t> Ol ic'^ervoiis, m d:d*eic)it pa of 
the plant, c'dufi>oi) ti>C loaves, lia-air,. aii'l 
I'Ciiios, and ’dUo lu the haid ^\o( 1 t.l iue 
IM \ ! *'inc and A^",iceifl‘', It nu'lt' at> 1 homs 
111 ihr Haiiio of a eainla’, IS nol snluhh ui v oci, 
Inil 1 ' ‘jO in oil oi alro-.o* \\ho:i model iti-lv 
he.i(<’d, g'vinj to tiie lallei a tose roKxii. 

'1 in**'** ihcl'' we'-' pailit-olailv o1)3"im'* 1 in th*e 
h'Mir-,of the M. 'tf'WUf'i I niti. Tvie dots arc 
«-‘rM*x Ol luht hr iwn, i eddish or yellow, va. y- 
K.if ID •'i/e, siiapc and pos’tnm, iti different 
ei’M*''. The truif of Eiii^kIu/ i thi*^ pO'SesM's 
a -,t\ttt'e ta‘<le, who h the diithor supposes to 
<h'i)(‘itd on ilio !f-Mon> -ah''tancc. 

<.)! Uk) -P' C'I>. ot /a;/; 3d arc* desciih- 

tr^l toi the t'l'l I 'tie l)v the .udtior 1 hey 
piow coiiMiio'dy th* hdly .;od iiionni I'l.o i'. 
le. mn- id the hotie ipiiisoithe ;h»h Xone 
have yet hi'i n io'tnd h‘j\oiid lie’ o' 4dUi 

riL.-te* m lai irod*’, \ i/, in Ja.iao. woil-i tiny 
iihoond til Java.iatl in ' 0 ,»;e pu'.sof India 
tind lulh \ 1 *c I. No >pern > i' koonn in 
Atiiea cnxi ‘ p' it‘n'('i|i»^ md t’ •r,iiiiy 
islind", Jhonhoii an I Ma*la^.t*" 

«'ar. r.he UP .pii'K * lie (h-tiifmlr I .‘s foU 
jow‘ li'imA^ia ce! \ <‘W llollatitl, dd in 
A me* ica and • > in Afp. a 

Mr. O'tn. in h: - pane »H« foim 

or.'jnsfiv imn oi f !ie eondia < I g ' imp(»rt- 
ao'v as a ehai r’ter to tli *in‘'ni'i* ‘hih leui ta- 
e^penallj, .an leg the m )iio;-ei iloiis 

0 d“is. fx* 1 Dt lii the «)'der /wo'. * whrie 

1 \ iMipl'-*- oi evei y knot ot mo lui-j itmn oc’ui , 

l.itie ('iiKin na y < a a n nl ii is 

irohiicaic, 111 (' Iffi't < I’/ I'l' •tnh th'> i* ot tlie 
line cue luiMac it i-. vaUat*-, wddo m lie* 
VVc'-llnilian spiii oO \ in d.iid-i ute ami in 
ttu: pi iMed. ( ) t I h'- ”< ii es cinidiona 

he enumi.aP's sf.eo’eeii tnn. species 2 
(domhi.ena, ((’ gi and'thn a tuo Sfiencs , 
ohf iiii r'lin and (tmntiii/ih , .i I .iwoaema ( (J 

TO-.‘a wa'wo'/ , 4*. fjVoslf'Oia. sf*i."ii spfcii 

r> I J y 'ornodictyf'n f excr l-a ' d‘. - i'.nin ami 
thi,i nm ti. Lucnlia f i ,t> t and 

cnii,ffi>hu . 7. i’meknuya puhfiK. 

DOXV^ <)U.«;EKv"a 1 K)\ ON TITE 
TTUiPA f'.OLUM FENTAIMI VLLUiM 
OF LAdl \UCK. — The oihorc papei of Mr. 
Don IS npoii the I'ropaeoluin peairrtphvHtim 
of J.ainarck. which has heeti mliodured into 
this ronntty by Mf. Neil of Edinhnr^di ICe 
bhews that it drfF rs liom the genus I’lo- 


^aeoltim in having the aeslivaiton of its r,i!\ \ 
valvatp, that of Tiapaeolum being imbricate. 
In the nature ol its (’nut. which is a blimk 
juicy lierry reM'iiihUng the /.ante grape, and 
in the reduced numbei of its petals. Jlc has 
formed it into a new genus, and tei.us it 
Chyiiiocai pus pnitit})hif/lus. Its calvx i** per- 
sistent, while that ol 'Ihopaeoliim is ilecuiu- 
ous- The einhryo is small and while, con - 
tamed in a ihio caml.if'inoiis testa, and too 
cotyledons round and eom j icssod It he- 
longs to the natural orlcr 'I ropjcoleTC, ami 
H a native of the s iidy pl.iuis ot Ituenos 
Ayies. It was first ohsoived hy (/oiiiuierfcon^ 
and afierwariU by Tweedic. 

MU uoA Lv: fL’i^r.NDr.AvouiM’.r) 
TO 1 DEN J i I Y 1 ME UJ.AN I’ I'EUMEO 
L\(ir\l IlY DIO^OIUUES.— The /y. 
rtu;ii of A'la M nor he cooswlers inau be 
in.ele from the Uh.. ous /i/f'ctecrM, or did'ci- 
et'f speci' s of lUMiM.it'. Ol the lUji berirf r/;/- 

C'ins. 1 Uvlijmiiii o* liidi.i, ag.tin.lic ideiiii- 
fieswith lh<* pu..i', -'t* oMlie P'crh.' uri.'f afo, 
0 (’iui:ing o" Chooi eomul.iu! , .'>(K)Q to HnUf) 
le* L hi j:h, calh d m Ar</tnf' Yiubuiharcos, lu 
i'eisi.in Zuixhk, the It ood riarkhutd nnd 
daichoh, the erf reef hoozi'/, the hiii name 
being eiutiaeli. .lud also with the^ exliact ob- 
tained ftom the B hjfium growing at Mu-*- 
scoiee, 30)0 to *'000 feet of elevation, cal It d. 
Kutih/nni, llie extract rir.'eA, 

' 1 ‘nis 7 i/irt/ can he prociiri'd in evoiy Inrar 
in Ifuii.i, and IS u'*ed by the native prc( ti- 
lionersin chronic and aenle inll.m.ina ! ikiis et 
tliecye, bo'h siiiii>ly£mi coiui ioC'l Wjlli .di.n* 
and opium. It w is cinplo\cd by AL. 
ArDowcll in till' Egvpti.iii eplithalm’a, n* 1 
All. Hoyie hasiippli'd it vMth licm f.< i.i ! 
cfTfCts m /'.'ises. siu'r eedmg ni'ute rdl inmi.'- 
lion ’l,he exiun 1 L Mild C(l U) a pioperin, 
fistciice with a liitk* vvijf»*!, .s um hmes w *| h 
ODiinn and tilniii niid is t h* n a])p!U'd in 11 1 ' i. 
Imei over tin swolh n ew !i •s I m* .iddiiio j 
of a lillle oil iiihIlm the pt e j .i i a Lion b -s 
disiccuuvc. 

Ir Is On utioerd on” the M hhhzK n-cni nA- 

uiil-y (s*oic hcii-e fio nit diciii* s ' u nd.i,. i!»c 
II ' roe of , winch is obvimisly ll.e samt 
as /fK /cyen id tin* (Jrecl.« Dioscoitin fi dcs- 
V il-t s It as lii'to'g loi nil d liom a .shi iib ( .slh o' 
/ too /. // 1>, w hu h 1 ’ t h('! oy , and hashi.iiKdn - 
thiee *'i mmeciibils in leingth. \vh(i*'e bnk, 
\\ Ik n lo lost < 1 , ht t Otoe-, of a rtdin-ii i ohnu 
and vvl»o-C h cvi I 1 1 smo I le 1 tni-’i ol iheoiivr* 
In tlie-ti U'«j'c's Mr. i{o\!i s plant .iciei . 
VMlii ill it of I )i*<-( (.1 ifb s. liidecil webev.- 
rarely se,-ii a more pl.m-rnle deilm‘ti(in fit.m 
civinology ih *n Js exhibited m l)ie presj *)! 
iiisiaiice. It IS to lie legictti d, how i v(*i, ih.'i; 
lilt' rii^oi iirts nut yet (ouiul U'' way into che- 
iiiu al hands. 

COMP Ml ATI \ E ANATOIMV . Ar.- 
Mi 3 .Trrell dc'^iTitiC's the oigans ol vou’r 
in ihe Cygnus fnirri)i{ttur, a m.'w sprfjes t i 
swan , hgnic'l by J)i. Kichaidson. Iiom tin' 
interim of the tin counfnes ol Noitli 'Xii'ti' 
ca 4'hi'=i ‘if ecies, which I'l called the Tinn* 
peter, fuinishes llu* largest portion ot the 
supply of swan sljms imimited hy the Uml- 
soii’s Bay f'dinpany. Its beak is black , 
trachea is madt up of naiio^^ bony imgs mo’ 
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intervening mombranoii’=; ‘«pare«; as fart 
aslliefiist convolution witlnn the ‘ileniinii; 
t)Ul liie lelurriiiig piUMion of thn tube, lonniug 
fi st'Mnnl eoiu ol ultoM, is eoinposeil ol bioailer 
,nul longer bony rings, witli wiilin inleivals. 
'i'lu' coiii.s^' ot ilie ir.icliea uiilim tlic st- imim 
ilifb'i*, lioni tli.it of th»' liofipoi, alter do eeud- 
mg tiy ilio nock it parses bukuaids within 
ilu; ■\iel, and bctvveen tlio two plates of the 
I .lek hone to the depth ol mx inches, rhen 
eiiivmg honzonlaUy .xml slightly inelininer 
upuMi'Is. loluiiis nt fust by the .side ol .»nd 
a‘t( I VA iid«, ovoi the Hr-l iimerlod portion 
two thuds of the whole distance. A •'eeond 
t uive, ol ihi-. let liming portion u then sudilcn- 
ly elevated two inches above the line ol ilic 
s'lpiuioi ‘suilaee of iIip keel, and liavetses the 
in'eiior of a hollow ( i'cular protiibei;uic(‘ on 
tiie drii‘.,al ‘Uiifaee ol the .deinuin ils»dl. Tin* 
u ua] as^'ending curve ol the lidchea then 
t.ik(‘s place, hy which liu* tuhe, ullnnat'dv 
uecilni.', giain.1 the niteiior eavify ol the 
liK .L> 1 . I he b.orichiiie ‘iie two inches long 
Siieh .I'c tin’ ii.-euliai UiCis whieli i. haraetenze 
tills new &pi cues. • 

TWosPKciT'.s OF i.Kr(:iS''"rs, OR 
DVCE FAMIIA OF FISH, AllKJ)ES- 
( iniiLO BV MH, VAUFJ'.LL. ONL OF 
W UlOH, 1.. LANOA'^rillENSIS. WAS 
MKKFI.Y NOITOEU BV MU PEN- 
NY \ I ASIJKKI.V i'O BE NEW UN- 
l)!.K lin:AA,\JEOK OriAlNINCi. IT 
J-; MOllE SLENDER ITIAN 1 11 E 
DYC’E. — In the latter the 1( nglh is to (he 
(I Mti, as 4 to I, hilt 111 jne giaining as 5 to L 
Flic lii-ad .ind b.U'k aieof a pale dt.ii) coloui, 
tiiiO'd led ; Hides, ^ ellow i-b- while , tho 

li - pd“ vi How i 'h*w lute. In the <lace the 
hart ind "ides yidlon ish olive coUiurcd, tinged 
'\ t! blue ; lower tins pale vvTth a^inailer 
nuiui)^^! (j| lin lay > in 'ouic tin*-, in olbei" les«, 

I r (ociii s 111 <1 sti f otn w'liich lisesin KiiowHy 
I'. Ilk, 111 the iMeisev and irt the Alt. L. 
eloLiratiis, jiiijua doi",ili sujua [nnna> ven- 
li all •. po-il'i , c. Old. lb piofiinde bdoba, capiti" 
la on bus iipi .1 ‘'ubi'.ifall.lis Ole p.ii vo, <loi "o 
iaUji ihii-ipie supuiie siibnife"eeiitt, isibeliinis 
iiileine \eidKipie aigep.tei'. 

J he othei spiMUi-'s, 1 , ctei n/ces is quite new, 

1 le gives it the i'uigliili iiuiuf ol A/u»uie. It', 
di ptii !«! to its k’ligtli iiM 7 lo 2 . re-'t'un.liug the 
ntl (’//r in sii.ipe, ImjI js (Msdy ili"tinguishi,'d 
liOiii I lull "jief liv the "lively wliilenes-'ot 
ilte .ihdiuiien, wliieii in tliem/ n/c Is (»t .» bril- 
liant golden oiaiige.and a!si> b\ iK white liU', 
w Imdi in tin* other an- vei uullion L uvaio- 
laaCk ul.itus, \unu.i dorsali pone pumas veii- 
ii.iies posii,i^ iloiso plmnhei), venlie argeiiito, 
p'luni > a I bi" . 

Ji D 10 V 10 V 0 A 12 C l‘). 

MIL Onir.OINO OBSERVES THAT 
I'llJ': NA ITCJDAL FORM A \ ERV DIS. 
I l\ri EWIIIA FllOlM 'lliE NKUIFI- 
D.'VE. — I he bu mtu III e apparently bliuri, llio 
opeieuluin h.i- no 'appcmlage'. , their lifeless 
teniiirula .lie weak and tninul bark on the 
shell, wlub in ihe art of cieeping thr head 
and its Olga n.s are peifcrtly veiled by a luoad 
expended hood, the sensihlo roiUi.rrtile apex 
ot wliiedi stu vj's to guide its motions at fiist 
'i,;hl tin y i.ulit'i le^emble the I3u{liilac, 


Hr describes and ^gures two .species of 
Drntalmiii, viz. J) Seinistiolatumj and D 
i<oirt'tbyi. Veiy little is Known with regaid 
lo ibi" genus. M. Dc-liayes had previously 
thrown sonic light on Its histoiy, but its posi- 
tion in the natuial sistein is not yei made out. 
All . Ciuililing is uicdineil lo place it near ya^ 
h'Unr. It leaeinbles in its vent the genus 
in its apic.il fissure the posteiior 
in.iigin.il lima of onai ^inulut— Records oj 
SiH’ncc, 1835. 


on.SEJU A riONS on fhe form ation 

AND CMYNLJES OP THE INPJilUOK 
OllDERSOPPLAN'rSBY F J. K.iitzijs’g 

'I'lir nntnir of llir lowe.sl species of pl.ints i.s 
sr "nbjt et 1)1 iiitt icst Al . Kntzlug, lr.*ni m.my 
obst :\.i(ion,s vvlrndj hr Ii.i.s ^ii.ule upon tin m, 
has ds.iwn some iirijnufani lesnHs. 

liistd'ed water u nmim d slationary for si \ 
irimiths, without sliruiiig any appeal aiicc ot 
gn til mulbu' on its siirlm r. V\ ater v. hu it liad 
hern distilkd over pl.iiit-> presented a diltcreiit 
UMtret. 

In some of them a mnriis beg.an to shew 
itself in the co.n oi t jgld d.’;s;ii( los'owafei 
in .ibouttvvo wnuks l ust <lie iiiiu us n depo 
silcd.aiid the < luuiu b odem of tin* w ater 

disaiquuirs. H< le r, tins iiiurdogi* wou-d Kp- 
pear to hr formed nt tin expense ol the rs'-i n- 
linl oil No ti'anieiils ot glob.oh s ran be dis- 
fo\»ied hi tins s'l.g' . i'ut if llie wnUrish’^ 
c\[HiM d (oihediitit leilnem r of (he siiii lliey 
appeal at first (o'ou'U se in the mucous ma' ‘4, 
and then ihr diiler. nt fbnns ol ////gcec/ o ss 
and shew (i)em.si.l\ i s. d’lus roii 

stitiitrs the srroiid slep ; tlir lig’d ol the .snn 
deteumnmg win llim r rotncunts or I h/(^i'oci o- 
r<c •'Imll l)‘* de\(!(>}»rd. ^J4ir low'esi state ot 
lljfse globules is Well e\ltibitrd iti tlic grniis 
rstiiblished by Kutz'og. of C i f/}>tO('oci us wfm li 
isudciior lo i* loioroccvs : for in the foinier 
the oigaiiir niiiriis is only observed in flic lonn 
of minute globule.s, w lidr in flic latfrr, lliry.ire 
largn* and possess oolonr with a more soud 
texiuie. Th<> third step in tho formation of 
tilaiiirnt.s by Ihr union or elongation of Ihr 
colouih ss vlobulrs, gi\ ing origin to H i/ai on oc(S 
Ol Lo^tohutus.Thu ] .epi u))rulo is an advanced 
slate of“ (b pfrlocoa IIS Tlie latb r is formed 
ill moist windows. Knizing has observed tlir 
foiniatinn of an Om ill<itoi nt winch be calls 
fci/tvst I a/ix, over a str.ituin of Ci ifpiococim^ 
which previoii .ly bi eamt' a 1‘iiivu‘llii . If we 
t< rni the trai.siornedii n of Cri/ptocD.Tiis into 
yfi/gi’ernie?-. and Lcphnuitus a dneet progre.s 
sive step, we may call that of Ci ypiocoi'ciis into 
)*alitu‘Lla and rmlovoccu^, l.itfeiully progres- 
sive. ^ ^ 

l( IS worthy of remark, fhat the Protococcus 
IS ottrn found in dry p lares, for it .seems tlial 
It never appears in water c.viept when (lie sun 
IS shining on it, and the liij^iocrocis and /a’p- 
loniUus appear in Ihe sliade. It has been oh- 
siTvrd that the aign* (algues) are formed atlm 
the death llie Jnfnsoni, especially tli< 
Enchclys juilvisrutus. When the waler in 


• Ann. des 8< ion. Nat. II. 121). 
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which tfiifl animal is found, is evaporated, the 
latter coiitrnctM atler death into globules. These 
posseM at first their tnmsparencv at the ex- 
tremities, which correspond to tnc liead and 
tail ; but gradually they contract into a riii^ sur- 
rounded by other (^lobutos, and assume an ap- 
pcaraace resembling Protococcus ; only it is 
mucilaginous when united in large masses, and 
is therefore more like Pahnella, 

At this time an Oscillutiria begins to ap- 
pear, which Kiitzing terms hi ecu ft is always 
the same plant The author ronfirms the ac- 
curacy of the observation of Treviramw with 
regard to the motion of the aporules of algae, llo 
observed the motions of millions of glohiiles 
while examining the Drapttrnuldia plumostt 
in a glass of water. Under the microscope he 
noticed, that as the green border (which was 
formed on the second day after deuostliug (he 
plant in water), irsireased, the filaments of the 
Draparnaldia, lost theirgreeii colour and be- 
came hyaline, and the globules resembled then 
the Cymbelia (Frustu'ia ) Tliese movements 
somewhat resemble (hose of pollen in spirit of 
wine, camphor in water. &c., but they are of 
longer duration. By keening a Protococcus 
which was seated on sandstone constantly wet, 
the globnltis became, connected, filaments were 
formed, and a conferva produced, which he 
calls tenerrinia {C Muvalis Spreng.) This 
plant is found in the waters of reservoirs, and 
IS transformed into an alga of a superior order, 
(lie luoderma, Kutzing observed the Aly^ 
sydneria Jiui o-virens to be produced from ifio 
protoroccui viridts, hy the coiiAoision of the 
globules into dicliotomous filcMU'MitM. 

He found likewise, that by evamiumg the 
structure of Hie Par met in paneiino, it is ob- 
served, that the globules of the ProLococcu$ 
virtdis winch occurs on trees along wjih the 
lichen, eiitfv into its fiond, and that the latter 
is the first state of the liclien, Uion the upper 
part oftriinks of tn.*es, we observe the Parineliu 
pariettna. At the base vve notice filaments of 
Prntoiiema, which arc generally converted u||p 
Oi thotrichum, Ili/jinum aiul other mosses. 

Kutzing has distinctly observed these tbre.ads 
of Piotonenifi formed by globules of PriUococcus, 
These globii'es .swell, being filled in the interior 
with a gieen liquid and are gradual iy expanded 
into filaments. Itaupears that the tornia^Mon of 
Alysphteria docs not necessarily precede that 
of ihe lirliens, but that it is an independent .struc- 
ture. Kutzing observed the Bur hula muraim 
a moss, produced from Piotouema and al.so 
irom 'iX Prolocnccus- genera ZJf^ne^nu aud 

l^longentia are generally touiidin shallow water. 
When the water containingtliese planfais evapo- 
rated, the Covfenm quadratigula appears 
From the Mnmr cotta ^renuficjn in this way pro-, 
ceeds the Bicciti cfystallina. Fioni bis oh- 
.aervations Kutzing infers : — 

1 The formalion of organic mutter cannot 
take place, except from elements of otlier organic 
principles already dissolved. 

2. Simple globules ( Cryptococens Palmclla 
and Pcotococcui,), may produce dilferent plants 
according to the influence of fight, ‘air and tem- 
perature. 

3, The superior alg® are plants of very 
simple structure. 


^ 4. The some sunerior structure may be produ- 
ced from original structures aitogetlier dillerent. 
Thus, the Barhula muralis^ is formed from 
the Protonemti which comes from a Protococ- 
cus, and n«ain procei'ds from the remains of (he 
dried Palmella hoiryoidcs, without passing 
through the stage of Protoiiema, — Records of 
Science^ 1035. 


ON MALT. 

By Rorb&t D. Thomson, M. D. 

At a time when so much excitement exists 
in regard to the subject of Mult, it will not, 
perhaps, be considered a superfluous under 
taking if 1 attempt to lay before my readers 
an outline of the process to which grain is 
.subject before it acquire.^ this designation. 

A knowledge of the peculiarities of this 
interesting process is iiiHxirtant in a double 
point of view, because it atfords a remarkably 
beautiful specimeoepf the chomi.stry of nature, 
and because its product forms a staple com- 
modity of British manufacture, no less than 
forty millions of bushels of malt being an- 
nually consumed in the United Kingdom, 
which, at 6 )f. per quarter, exceeds in value 
the large sum of £ 24.003,009, and contributes 
a revenue to Government at ‘Zs. Id. per 
bushel of more than £ .5,000,00.) per annum. 

It w ould throw no light iipon the chemical 
nature of maltine if We Xyere to endeavour to 
investigate tht^^|h|^ty' of its discovery, be- 
cause the ch^|||es 'which grain nDdergo'‘s 
during the of the process, are not \ • ( 

fully develop^ ; and We are, therefore, ltd 
to infer that the introduction of tlfis prepara- 
tory step to farmeutation was the conse- 
quence of some accidental observation. 

It is Huflicienlly well known indei'd that 
the metliod of inducing the vinoii.s fermen- 
tation was iiiirlerstood at a \ery early period. 
Thus the Cliiuese distil samsAoo, an ardent 
spirit, (and we are .sure that any practice 
which exists amon; tlicTu is of very high 
antiquity) from rice anrl the roots of plants, 
and the savages of the Pacific Ocean prepare 
a similar product from the masticated roots 
of he I Iw 

The Abyssitiians hai e long been in the 
habit of fermenting the husks and stoiie.s of 
grapes, and distilling the biandy which is 
highly conceutiated through a hollow canc 
called shainh/icco.* And the Hermans, at 
the earliest period to which their history car- 
ries us, were so paitial to feriuented liquor, 
that they lielieved if they obtained the favour 
of their divinity (Woden) by tlieir valour, 
they should he admitted after their death 
into his hall, and reclining on couches, should 
regale themselves with beer from (lie skulls 
of their enemies whom they had slain in 
battle. '1;^ 

Blit tor these objects malting is not neces- 
sary, for even in this country iiiiich spirit 


• Pearce’s Travels, i, •J.37. 
t Hume’s History of England, i. 31. 
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in made fiotii raw Rrain. Tlie quantity of 
Ifinin cinsumcd in this way aiuouutfu, in 
1834, to t),()94,34l bushels. 

Wc may consider the subject, first in re - 
ferenre to its physical nature, or tlic nrocess 
of inaltinK, and secondly in an economical 
point of view, or the duty on nialt.’^ 

I. IMIOCESS OF MAE UNO* 

Any kind of jjrain may b<‘ converted into 
malt, blit in this country there areihree species 
of plants belon^in^ to the order Cercnles 
which are peculiarly emi)loyed for this pur- 
pose. These are Ilordeum distichuw, H. 
vitlynre, and H. hexastichon, 

I. The H. is whdt is commonly 

termed barley and is character ized by hav- 
in|^ tvs o lateral rows of seeds which are imbri- 
cate. I’he average length of a seed i.s 0.343 
inches. Breadth 0.143 inch. Thickness 0. >08 
inch.* 

y. H. vvlqare Linn, in herb. Errh PI, 
Otr. 421. Iieib. Davall, 1802, described 
by Linneus ns having two row.s of seeds more 
distinct, but there are two |dditionaI inqier" 
fectones. The length of a .spikei of average 
grain is 3 inches. Length of a seed 375 inc^ 
Breadth 0. 16 inch. 

It is to this species that the name 
I believe, is more peculiarly applicable. The 
term is one employed by the country people! 
in Scotland, who are not iii general, as else-l 
where, very precise in their definitions,* 
and are apt to apply one term to diilereot 
species. Indeed, the whole of the species 
are often indiscriminately called bear, a mix-c 
ture being often sown M^icli is termed hlend’^ 
eel hear. 

<3. n. hexastickon, Linn Spec, Plant. 
12.» Hort. Ups. 23, This species is described 
bv Linneus as posessing universfflly herma 
phrodite flowers, with the seeds placed 
regulaily in^ix rows. The seeds in my speci- 
m(>n were in length .32) inch, in breadth .15 
inch, and mucli inflated and rounded on the 
external surface. Length of the spike 1,7 inch.; 
I have been fai oured with the authority of an' 
extensive fanner for identifying this species 
with the Scotch hear. “ Higg,** says hejJ 
has four rows on the head, Vwo of whiclJ 
are better than the others and contain al8(< 
more grains. Bear, has six rows, is j 
strong coarse grain and be easily known aften 
separation from tlie straw, by its thick husk 
and long awn.” The first of these distinc- 
tions may bo a tolerable criterion, but the 
latter is decidedly not so, because in Irish 
specimens which 1 possess, the awns of tlie 
H, vulgare aie much longer than those of the 
U, Icexastivhon, It is, theiefore, a matter 
ol great doubt^ w'liether in all cnse.s these 
species of grain can be distinguished after 
separation from the straw. 

The correct discrimination of these species 
is of great importance, because the quality of 


• See Papers presented to the House of Com- 
uions ill 1709, 1804 and 1800. 

t Through the kindness of iny friend Mr. 
Don. I have had an opportunity of identifying 
thiii and the following species with the speci- 
mens in the Liiinean herbarium. 


the malt is inferior in the two latter. From 
file experiments made in 806 by order of 
(ioieriiinent. it appears that the value of 
barley i.s to bigg us 1 00 to 89^, taking the 
mean of the value of English and Scotch 
barley as the standard ; but if we considered 
the Scotch bailey still os of inferior quality to 
the English, then the relations will be as in 
1806. English bailey 100, Scotch barley 93, 
Birg 86 ; o! Wie mi\\i of bigg is 14 per cent, 
infeiior to that of English barley, and 7 per 
cent infeiior to that ot Srotch barley Tbcir 
relative values may, perhaps, be better 
appieciated by attention to the product of 
SMI it d( ii\ ed from each. Thus the quantity 
of pio(d‘ spiiiis per quarter of each, exhibited 
in the tollowinu; table: 

Wine measure. Imperial measure, 
English Barley. 20 79 gallons. 17.20 gallons, 
Scott h Barley . ,‘20.02 „• 16.7» „ 

Scot! h Bigg.. 18.90 „ 15.72 „ 

They difler also in respect ol weight, so 
that the quality may be in some measure 
detected by this test. The avoiage weight of 
each kind of grain is represented as follows : 

lbs. Hvoird. Imperial measure. 

English Barley 49.871 per Winchester 

bushel. 51,441 

Scotch Barley 49.7.54 ,, 51.‘.i27 

Scotch Bigg 47.3.>2 ,, 48.849 

From experiments, it appears that the grain 
does n'»t lo.se any weight by keepiiig Alter 
an interval of six months, the difleieqpe of 
weight .scarcely tier amounted to i,V,th, and 
this was generally in favour of the grain which 
had lie»*n kept longest. 

If we inquire into the natural history of 
these dillereiU anecies, we shall be able to 
throw some liglit upon the causes of the 
dilVeience in the value of their giain, 

{'lo he continued.) 


TKAVELLING LIFE- APPARATUS. 

Sia, — The accompanying drawings repre- 
sent a travelling life-apparatus, the iuleu- 
tion of which is, to combine in one expedi- 
tUMi.s tra\ elliiig carriage every means which 
cun contribute toward the salvaliou of the 
InrR or shipwrecked mariners. 

It consists of a lile boat gun for having 
lines — a catamaran for clearing surfs — and a 
cairiage for the conveyance thereof ; which 
last can be used for the transportation of 
anchors and cables, scaling-ladders for clitfs, 
and in war foi defence of the coa.st. It 
might also be used for the purpose of accom- 
pany ing armies, and eunming them to cross 
iners ; laffting, in one machine, the bag- 
gage-waggon, pontoon, and gun-carriage. 

Tlie models (of which the accompanying 
are correct drawings) haie been already laid 
before several of (he public boards ; and 1 
have been endeavouring for these two years 
to get it adopted, but without success. 

An invention on such a subject should not 
be kept a secret, particularly at this stormy 



TO 


AN INGKNTOUS PLAN fOK 4 LU'R BOAT. 


«e»on of th»’ \far, when the ittuiuvrs of owr 
const nre so niiirli aji^nivnted, anJ cill si* 
toiiitly far eit-ry means wliicii can he useil (o 
uiiielioratc the honois of shipwreck. Will 
^ oti, then, assist me in it aihiitiontil 

linhlicity, by reconlin;; it in the pages of 
3 'oiir valuable Persodn al ? 

I-uii. Sir, yours ohhVpd, 
Hr:\RY 1)UN< \N OtJNMNCHAM. 

Ciosinort, AJaich‘28, Ilki5. 

I*. S. — I sliiiil be much pleasnl to sec. niy 
m.uliiue noticed by some of your b'rem li 
sfih^criliers. I Kin inforiniMl, tliey arc at pie- 
•<< rit roriiiiiig stations along tiieu uortheiu 
I oa its 

DESCRIPTION OPTHl^ ENGR WINGS. 

Pig, I Is Ihjj life-cniiiage with its «p- 
I'ciuluges, ready for travelling. The luti lu.i 
construction of the l)out A A may be inuh'i- 
stooil by the liotted sectional \ icw ././ cs :t 
phitioriM pnrallel with the line of tioatulion, 
which is taken when the boat is fully maniKil 
kimI eijiiipped. Piutri this piatforiii are tnbea 
w Inch t ummnnicate with the water, through 
tin* bottom. There are two of these lubca 
between eacli tliwait, one upon each ^ide, 
and chne to the keel, and by them any 
walei the boat siiijis MMo out ngfiiri But to 
enable tlie boat to fire berscli as soon as 
^o.ssible^ inn eased biio^ iiicy n ui'eti by all 
till* p.iits not occupii d bv tlie lowers and 
‘'Ctter-, being fitted in v\i(li a c'lsiiig of wood, 
flii'ib with tlie thwarts, and coviicd with fine 
pain ed or odt d dntk 'I'iie iioat is on the 
;iimeu>«iuns of a lO-cnircMl cnltei. A (lollow 
loppn. or tin gnn-wale stnak, is lanu^d 
MMUid the outside, capalili^ oi holding se\tial 
^jalloiiH of nir. By ibcse prci autions, the 
dangf r of suampiug is cntiifly reinovid, and 
the difiicnlty ol capsizing mo great, as to per- 
mit tl»e Imatto ucdit when the keel is ueaily 
parrdie 1 with tlie ‘^ni laci of the w.it»r. The 
fH((l'>htp tubes are aiN antngcously emplo 1 
for tioi put pose of wcii^bing or rallying 
anchors, tin* i.tll be mg Ifd thrungli them to a 
w indlasK niso placed atunUhips. t 

On the hindmost axlelicc of the enrnape 
arc tv\o IcMis, ot wliidi G is one. 'I'he head 
ol the bolt Ol Imch-pin, is no c onslmcted as 
to foiiii the fuiciiiiri tw tinotlier large lever U, 
rcpial to tiip two smnller ones G C^, The 
1)1 ch pin is represented by the dotted figuie 
fit C. The parullelogram whiili liides it 
from view is the e^’d of one of tlie mngnzincs 
for snpplving ainmunitioii to tin* caiionnde 
O, intended to heave lines to shipa m <lis- 
tress. By means of the levers the boat is 
attached to the carriage, and they are so pro*^ 
portioned as to allow one m«n at eacli nidhII 
lever, and two men at the large one, to heave 
the boat up. The ends are svcuied by the 
rope P, and the ring bolt d ; b and a 
are sliuga attached to the boat. A better 
idea of the rofmatioii of the carriage, &c. may 
be couceiied by fig 2. 


The process of wijiKing the apparatus is 
this — III attaching the bout to the ctirrm^M' 
the latter is wheeled over the tonuer, and 
(he slings in the sides and .stern of the boat 
hooked to the levers, which nre then Inn t- 
down and .sci nreil The whole operation 
might be done in a few mirintes, and in a 
reversed mniincr with (he same Npfcd, 

The gnn is used h\ willniiMwing the linrh- 
piri C, thus iletachmg the siiaft E fioin tlir 
lbre-a\letree, the end of which being allowed 
to go upon the ground prevent. s lecful. A 
Inn* IS tlicn fired, and ii oonirnniiicatum p.s(a- 
blislied lietw'een the ship the .shoie — tl 

- ' 




fhe distance is great, hy means of the lib*, 
lioat, but d tbiough nmcli hint by* (he cal l 
noirau, who h would in that case be the sab it 
mode. 

T’In re aie many parts of tlie coasts of 
Eii'rland winch con.sist of long fiat buys, m 
eveiy part id which ships are liable to go on 
shore, Ml be in distress ; for instance, \Vhd<‘- 
.Sand Bay, near Plynioutli, which extends b r 
ten or twe Ive miles. Now, a life-appuratni 
cannot be stationed at every part of this dl^' 
t.iiice ; couserjueidly, the only way winch 
such a place cun be supplied efi'cctivclv, is 
to have a inachiiio w hich can be (ranspoi ii d 
tn any part, and any distance, with fuiyildy 
uiid speed. 

Suppose ft life machine, on this plan, w< rc 
stationed at Looe, and a vessel obsened 
to be in distress in the uimdlc of the liuy. 
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The cnrriage would be dispatched with all 
expedition, and in a short time arrive at the 
.spot. But, in the interim, the ship Jius gone 
on shore, and in such a situation that the 
only way of coinmuriicuting is by means of a 
rope. Ill a few minutes the boat is detached 
trnm the carriage, tiie gun brought in opera- 
tion, and a line iiuving been tired, the people 
are takiMi out, by menus of the entamurun, 
before the vessel goes to pieces Many 
other examples might be adduced, which 
will appear e\ ideiit to those who are acquaint- 
ed with (he dangers of u aea-coast< 

Finally, for war and defence of the coast, 
this apparatus would be eminently tiMd'nl. 
Suppose eacli intermediate coast-guard sta- 
tion weie furnished with a life-carriage, and 
that an* attack from boats were anticipated 
it anv point, by means of signals, u brigade 
nt gnus, served h^ the station men, might in 
a short lime be foimed, siiQiciently strong to 
lepnlse ev»Mi a very seiious attack Again, 
in the event of an army CAmpaiL'‘nii:g in a 
country intersected by rivers; fand ot their 
K (piiring not <mly artillery, hut means to 
jiass the aforesaid rivers, a biigade of these 
inacliifies, with flat-bottumed boats, woiiltl 
atis M T tlie purposes of both. By heaving 
lull”? acriiss a tloating bridge might in a 
iitnc he constructed, thus superseding the 
iM' of pontoons. The guns of the cat‘iiage.s 
ini'jlit, if required, be employed to cover 
flic luruling 

THE CATA MAHAN. 

The catamaran consists of two copper 
boats, «trongly joined togetliei, as in fig. 4. 
B' twfdi thtiiiis an iron cradle 'see fjg. 3) 

1) 1) IS the interior view of one ot (be boat.s ; 
A A IS one of the frames of the cradle, fui- 
iii’.lieiJ at tlie bottom wirii a flat iron sledge, 
xind sliding freely in the slides B B. 'The 
imttom of the cradle is grated, and upon 
this the man stands : his woiglit being tlius 
considerably below the line of floatation, or 
the centre of gravity, and the two boats act- 
ing in opposition to each other, the possibi- 
lity of upsetting is almost ciitiiely lemoved. 

As the catamaran is represented in tig. .3. 
if IS afloat; but when it takes tlie gionnd tlie 
cradle slides up, and the bottom coming on 
a level with the bottom of the boats, its 
passage over sand or sliingie, wlicn being 
beached, is very easily effected. 

After the. line from the gun has tuken 
efft ct, the catamaran is hauled olf by those 
on board, nnother rope attached to it being 
lield by those on shore. ” 

The catamaran will hold two or three 
lieisons, mid is placed or carried in the life- 
ho.it when the machine is travelling. If 
used at niglit, a light may be attached to it, 

in the lile-hnoy. 

II. D C. 


• THE PNEUMATIC RAILWAY. 

( Continued from page 63. J 

It IS well known (hat notwithstanding the 
prospernns condition of the Manchester Rail 
Iloail Cmiipany, yet theii evpenditiire in loco- 
motive power has been so enorrnons as to canse 
considersble anxiety on (he part of the Ma- 
nageis ; and some of tiiem have even inclined 
to (he opinion, thnt the question of stationary 
pO'^e^ deserves to be reconsidered. Tliia 
opinion would piobnbly be confirmed and 
streufftliened, if the practicability of the 
pnenmntic Nvs'eni were satisfactorily deniori- 
btr.ited by experiment upon a sufliciently large 
scale. 

On tile whole, it appears to me tliat if the 
mecbniiical difficulties of mninlaiiiing the 
pneuinnl.c tunnel suihciently ais-ti;^ht hi* over- 
come, the system presents a loir prospect of 
being practically sncrcsslid. I’iiese difliciil- 
ties are not so gieat as they may at first ap- 
pear. It should be recollected that noihing 
approaching to the cihaUi,liou of the tunnel 
can be necessary ; nor even any considerable 
degree of rarefaction. Siip[)Osiiig the (iiiinel 
to have an infernal diainoti r of if) iuohes. the 
impelling diaphiagm viould have snr'ace of 
about 0 square feet. If in such a tunnel a 
degree of rarefaction were piodnced snlli- 
cient to cause a piroiiietiir gauee to fall 
indies (which would be an rxircmely slight 
degiee of rnrrracfion indeed), an inipelliug ■ 
force would be obtained atnoiiuljng to one 
pound on every square iurb o! the suifice of 
the diapl ragiu, vvtiich would givenniinpel- 
ling force of more than b;df a ton. It is cal- 
culated tliat on the common rail wavs Hie 
amount o( load is above !200 times tiie, force 
of traction, and it would therefore follow tliat 
this foice would he .sufficient to draw a load 
of 100 tons. If an additional inch of mercury 
be macio to full in the harometiic gauge to 
balance fiiction, , still the rniefaction 
would he extremely iucunsiderabie, and the 
contrivances to prevent leakage would ap- 
pear to be attended with no great rneciiani- 
csl diflicnlty. 

From the vaiioiis reasons which I have 
above Htatfd, I am of opinion that the present 
pf'jrct would, if carried into cxecutio», be 
likely to be attended with greater economy 
and safety than .any other nietliod of woiking 
lailvvays now prurtisc'd ; and I sec no reason 
against (he attniiimeiit of as inncli speed n» 
is obtained by tlie loromoii\e engines. At nil 
events, having explaineU the season on which 
1 have grounded (his (pinion, every one can 
judg** to what wc i^lit il mav lie t nulled. 'The 
project would gappear to be well deserviu}; of 
trial on some, Tnilroad of limited length, sucll 
ns (hat betwcoii London J3iidge and Oreeii- 
wirh, where it would be sniiicieiit to have 
stationary engines at the extremities. In 
such a case, I see scarcely any limit to the 
speed wiiir.h might be attained with safety ; 
and the economy, ns compared with locnm>- 
live engines, would probably be very great. 

Dion. Lakdnik. 

London, Feb. 19, 1835. 
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onirioN of ivdfessor paraday. 

Mr, Hocking to Professor Faradoi/. 

44, Berners -street, Jan. 20, 183&. 

Dear Sir, As yoa liave witnecaed the ex. 
perimeat upon the improved or pneamafic 
system of railway, and expressed a highly 
cralityin? opinion of its merits, I nm anxious to 
be permitted to cite yon asnti anflionty on those 
important points on which yon can speak most 
confidently, and on which alone its practical 
application depends. 

The efficacy of the power is, of coarse, in- 
disputable ; and it is but to witness the ex- 
periment, as yon have done, to admit that the 
mode of its application which this improve- 
ment embodies is equally simple and certain. 

To put the power which natnre supplies 
in action, and apply it to the object, local 
ateam-engines are employed, as these yield 
the services of tlie gigantic force of steam in 
the clieapest possible manner. Local steam- 
engines possess, moreover, this further im- 
poitant and valuable quality, that the inten- 
sity of the force may be greatly varied upon 
them, so that they may be worked at a low 
pressure fur leveN and descents, and be in- 
creased in their effect to almost any extent to 
wotk acclivities. 

The possession of the means of increasing 
tlie active force as the occasion may require, 
obviates the necessity of obtaining a level, 
or even a near approach to a level ; and as it 
is this necessity which involves the enormous 
expense of cutting down or tunnetiiig through 
hills, and of embanking across valleys, for 
the locomotive system, tiie advantage of ob- 
viating it needs only to be pointed out to be 
admitted. 

In the menlmnical construction of the rail- 
way, whilst the cylindrical form which is 
given to (he body, and its inflexible conti- 
nuity, make it independent of urtitirml found- 
ations, the attnnhmeiit of the rails to the 
cylinder upon its hoiizontul diameter gives 
them the important advantage of being at 
once inseparably connected, and totally in- 
dependent of extraneous or ai'lificied support. 

Besides the general stability which the 
peculiar form and mechanical const mciiori of 
the improved railway give it, the system upon 
which it H worked renders it free from any 
tendency to derangement, since the carringes 
run along upon tiie rails with the even and 
unexciting pressure of the loud ninne , and 
this system einiy,ojn no ponderous locomotive- 
engine, whose violent concussions miglit 
pioinole nny such tendency, *nor is the rail- 
way bnrdftied with un incumbrance which 
wastes upon its own unprofitable weight a 
large proportion of the power it brings. 

The attachment of the governor, or exter- 
nal carrio|;e of the trayellii^ig apparatus, to 
the dynamic tiaveller within the body of the 
railway, and its ooDnexious with (he mil way 
itself, are such as to preclude the possibility 
of its being thrown oft': and as the train of 


carriage mnai follow the governor, nnd every 
carriage has its peculiar attachment, their 
securitjr is absolute. Indeed, it appears to 
me difficult to suppose an accident arisinf; 
from the railway itself, or from the mode of 
transit, or that could happen to either, that 
could have the effect of rendering the car- 
riages insecure, or even affect in the slightest 
degree their safety. 

1 do not trouble yon with qnestiont ns to 
the costs of formation nnd construction, ni 
that is a mere matter of eslimdte fact 

that the power employed is capable of being 
increased at pleasure, to overcome acclivi- 
ties, shows an important saving in the most 
expensive item ; and In workifig a railwar, 
the difference between the expense of lornl 
and locomotive steam-power alone, is so be- 
yond all comparison in favour of the former, 
that no one at all conversant with the 'Rnbjfct 
will reqnire evidence of the great advantnqL* 
in point ot economy to bo derived fioni its 
use. 

\our ronfirmation of the correctness of tiie 
views herein stated will much oblige, 

Dear Sir, 

Yonr faithful servant, 
William HocKiNd. 

Michael Faraday, Esq., F. H, S,, 

&c. £cc. &c. 

Professor Farvlay to Mr. Iloehmg. 

Royal Institution, Feb. 3, 1835, 

My dear Sir, — The points in yonr letter of the 
26th of Ust month, which yon put to me for an 
opinion, lire such that I have no hesitaliuD m 
agreeing with you upon them. 

Toemimrrate briefly these points the prin- 
ciple of communication of power is correct— 
the use of local stentn-etigiiieg is highly ad- 
vantngpoiis, both for ' cheapness of force, nml 
capability of varjing it when required— the 
necessity for levels will, I presnme, thereforn 
be greatly obviated— the assoriatioii of C3linder 
and rail is such that the whole load must (with 
snffii-ieut thickness in the cylinder) have great 
stiength and firmness— the absence of locomo- 
tive-engines removes much of the cause of de- 
rnngement which the road would have lo fiiistnin 
-—and 1 do not see how the goveinorand cai 
riages cao leave the railway. 

You know my objection to giving a general 
opinion in reference to the profitable application 
of the plan in question ; but 1 may here add. 
that the reserve 1 feel originates simply in my 
possessing oo practical knowledge of the con- 
struction, expense, and profit of ordinary rail* 
roads. 

I am, my dear Sir, 

Very truly yonrs, 

M. Far ADA r 

William Hocking, Esq. F. A., 

&c. Scc^r. 
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ON CALICO-PRINriNG, 

By Thomas J'iiombon, M. D., F. Ri S. 

L. and £. &c. &c. 

Jiegiuft Professor of Chemistry in ih* Uni^ 
versify of Glasgow. 

{Continued from page 64.) 

III.— IIFSIST PASTES.— These are sub- 
Rtances which have the property of rc^ioring 
the blue colour of dissolved indigo, and tliu<3, 
of preventing it from becoming 6xed on those 
parts to which the lesist-pastes have been ap- 
plied. Any substance wnich tlie property of 
readily parting with oxygen, answers this pur- 
pose. iSulphate of copper, or any salt contain- 
ing black oxide ot copper, when put into the 
indigo vat, instantly revives the indigo, by 
comTnunicating oxygen to it. The hydrated 
black oxide ot copper has the sanfie effect, 
and so have the scsquioxide and deut oxide of 
manganese. 

Tho calico-prinlcr’s indjgo vat is a very 
deep large vessel filled with water, into which 
indigo, sulphate of iron, and an excess of lime 
aie pul. The lime decomposes the sulphate 
of iron, and the disengaged protoxide ol non 
coming in contact with the indigo at the bot- 
tom of the vat, deprives it of an atom ot oxy- 
gen, and thus lenders it capable of combining 
with the lime, and of forming a compound 
which dissolves in water, and forms a yellow 
iuiiud. Where this Ablution is in contact 
with the atmosplieic, the indigo is revived, 
assumes its blue colour*aiid loses its solubi- 
lity. ilcnce, the blue scum which always 
covers the surface. But tins scum, in some 
rriett'oro, protects the rest of the vat, When 
cloth IS dipt into this vat it comes* out yellow. 
Bui from the exposure, the indigo gradually 
absorbs oxygen and becomes blue. 1 he cloth 
at fust, fiom the mixture of the blue and yel- 
low, has a green colour, which slowly deepens 
into blue. Jlut if, lo any parts of the cloth 
befoie It be dipped nnio the vat, something 
has been applied winch has the pioperty of 
giving out oxygen to the indigo ; all the indigo 
whicli would be imbibed by these pails is 
revived, before it comes in actual contact 
with cloth ; and, in the revived state, it is in- 
capable of combining chemically with the 
cloth, but may be easily w’aslied off. Hence, 
the parts covered by resist -puites remain 
white. 

The following are the principal resist- 
pastes used by calico-printers : 

1. BLUE PASTE OR VITRIOL con- 
sist of a mixture of sulphate and acetate of 
copper, and the solution la thickened with 
gum-senegal and pipe-clay for the block, and 
with flour, for the cylinder. When the cloth 
on which this paste has been printed is dipt 
into the indigo vat, the indigo is revived be- 
fore it has lime to reach the surface of the 
cloth. After dyeing, the piece is passed 
through weak sulphuric acid, to remove the 
oxide of copper which has been precipitated 
on it. 

2, MILD PASTE consists of sulphate 
of zinc, gum, and pipe-clay. It is used along 


f with colours which copper would injure, or 
which would be destroyed by immi^reioD in 
sulphuric acid. H resits a pale blue and the 
removal of the oxide of zinc by an acid, is not 
necessary, as it is when copper has been em- 
ployed. 

Sulphate of zinc, as well as all the other 
metallic salts and all tite acids, precipitates 
indigo from its solution in lime. It does not 
revive the indigo like the salts of copper; but 
when the base of mdigo is precipitated, it is 
not hO readily fixeil as a state solution. 7'he 
oxide of s'-mc with the gum and pipe-clay, 
acts meclianicaily in keeping it at a distance. 

3. RED PASTE consi'its of the alum 
mordant already desciibed, mixed with acetate 
of copper, gum, and pipe-clay. It resists 
pale blues, aud the alumina remains upon the 
white i;ortions of the cloth, to be afterwards 
dyed red, with madder ot ^yellow by quer- 
ciliun bark. 

4. NEUTRAL PASTE is a name given 
by printers, to a compound of lime juice, 
sulphate of copper, gum, and pipe-clay. It 
resists during a short dip in the blue val ; 
and the lime juice gives it the property of 
remaining while when the piece is dyed 
in madder, even when tlie preceding red 
pti<iic goes over it, 'I’his acid also prevents 
the litne of the blue vat tiom precipitating 
copper upon the cloth, which would cau >0 
the paits to assume a deep brown tinge when 
dipt into the madder vessel. 

5. CHROME YELLOW RESIST 
PASTE con<i«!ts ot a mixture of a salt of cop- 
per, to resist the blue vat with a sail of lead, 
to produce a yellow with bichromate of po- 
tash, after having been dyed in the blue vat. 

The preceding observatioris were necessary, 
to give the reader an idea of the various pro- 
cesses, followed by the calico-printers, and 
with the rationale of them. 1 shall now pro- 
ceed to explain the different colours. And 
both llieMiiiplcal and most intelligible method 
ol proceeding seems to be, to place pieces of 
printed calico before the eyes of the reader, 
and describe the way in winch the colouis on 
them have been produced. We shall begin 
with tlie simplest colours, and proceed gra- 
dually to moie complex ones. 

I. tlADDER RED.-The alum more 
mordant described aliove, is made into a paste, 
and punted on the cloth by the cylinder. Af- 
ter being dried and exposed in a warm room, 
till the alumina has had time to leave the 
acid with which it was united, aud combine 
with cloth, it is passed through a hot mixture 
of cow’s dung and water. It is then washed 
in cold water, and agitated a second time in 
the same hot mixture.* After being thus 
ficeil from*all solullc or loose matter, it is 
dyed in madder, 'i'his process consists in the 
exposure of the cloth to the action of madder, 
suspended in w'ater. In consequence of the 
very sparing solubility of the colouring mat- 
ter of that loot, and the difficulty of applying 
it equally all parts of the cloth, the pro- 
cess requires to be conducted slowly, and the 
heat to be very gradually raised. The purest 
portion of the colouring matter being first 
given out by the madder, the degree of beat 
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varfeij. accordiHR to the fineness of the 
colouf desire to obtejn. 

After dyeing those Sparta of tlie cloth in- 
tended to be white, are always, more or less 
tinged with the madder, ond rnuch pains are 
necessary to restore their purity. For this 
purpose^ boiling with bian, or with soap, 
exposure to light upon the grass, clearing 
with cliloride of lime, or other substances, 
which have the propeily of dissolving or 
destroying this colouiinu matter, with repeal- 
ed washings in cold water, ,iie all rcsoried to 
according to circumstances. Aa<l several of 
thrsij operations have the additional effect ot 
h-ightening the red, by abstracting a brown- 
ish matter, which always comlimes with the 
aliitnin. 1 , at the same time with the red colour- 
ing matter. 

(To be continued.) 


PROGRESS OF SCIENCE. 


By llip recent arriinls o'e have received 
mil Journals ii[) to January 1836, on Science 
and the Arts, The following are among the 
iiUerestlna; articles from wliich we have 
alreadv made a Selection, and shall make 
others next nionlli. 

“ Kxporimpntul roscar<*1u's into the laws of the 
inotiOM of floating bodies By J. 8. llusscll. 

Ou an economic application of tlcctroma-xnctic 
forot ; to manufacturing purpobos. II v Robert 
Wallett. 

On a now rotative steam engine. Ry Jobw 
Taylor, JZ&q. 

On the nimultaneoito vibratiom, of a cylindri- 
ral Tune, and the tolumn of air coiitaiucd lu it. 
By the Rev. JaracN Challis. 

On recent cxpcrimciiTs made to protect tin 
pl.ite, /tc , from ci rrusion. By Edmund I>a\y, 
r. R. S , l \ c . 

l)oiii*»tliropc and Rawson’s i m pro v ora cuts in 
the combing of wool, A.c. (with uu engraving;. 

Taylor's iinprovementa in instruments Cor mea- 
suring angles and fUstiim-es, applicable to nau- 
tical purposes (with an engiaving). 

Whiteside’s improvcTnents in wheel of steam 
carnages, and in the njaihincry for propelling 
the same (with an eiigr.mng;. 

Loth's iinprovement in the surface or pattern 
roll of the suihicc printing machines, and in the 
mode of v/orK.ing them (with an engraving; 

Carter’s improved apparatu.s lor regilafiiig 
the supply of gas to «ic biirruTM, and f«»r stopping 
oil' the same, Ac &c. ( witli an cugri-viiig;. 

Leeraing’s improvcraeiita in waterwheels and 
p.iddle w/hcel.s (w'ltli an engraving;. 

Potter’s improvements in rendering fabrics 
water proof. 

Hudson on .certain machinery applicable in 
Mock printing on sUk. &c., und on paper (with 
un engraving). 

Boydcll on improvements in machinery for 
tracking or towing boats or other vessels (with 
an engraving). 


> Schafliautrs improvements in the manufar 
turing malleable iron. 

Garner’s improvement in the art of multiply 
iiig cortuio diawiiigs, Ac. 

ON SOiMR RECKNl’ F.XPERUrKNTS 
MADE WUIl A VIEW I’O FROI ECr 
TIN PLATE OR TINNED IRON 
FROM CORROSION INSEA-WA'I’ER, 
WITH SOME PRORARJ.E APPLICA 
TIONS; AND ON THE POWER OF 
ZINC TO PROTECT OTHER METALS 
FROM CORROSION IN THE ATMOS- 
PHERE. nr EDIMLND DAN'S, E. R. 
S., M. R. 1. A.. iScr .. JMU) LESSOR 01 
CMEiMISLRV TO THE RO\AI. DCH- 
J.IN SOCIL'IV. — If a piece gI fm plate 
exposed in sea-water for a ftiw days, it will 
exhiliit an incipient oxidation, vvhicli will 
gradmlly incrca-^c : the tin will be pip^^erved 
Jit the e.x]j»‘n''e ot the non, wlnrh Will be Cor- 
roded. Hut it n small miilace of zinc m ,ii 
t.irhed to a i*U'cc ot tin pbite and immersed in 
>.ja-water, boili the hn and iron will bo iire- 
^eived, wiiiisl tin- zme wdl be cvnbued, on 
file piinciple iir'. made known by the late 
Sir Jl, Davy. 

''I'lie author has exposed for nearly eight 
tnonth< in sea-watei a surface ot tin plate 
nailed to a piece ot wood by nieaiis of tamed 
iron tacks, inseiting between the wood and 
the tin plate (I small button of iinc- I inlei 
these ciicuinfi:tanccs the tinned plate has le 
mainedcban ami iiee from coriosion ; tin 
7I11C has of course been corrorled. In a com- 
parative experiment, ui whicli a similar piece 
of tin plate w as nailed to llie same piece of 
wood, and exposed duiing the same pMiod 
to the same ijuantity of sea-water, without im, 
zinc, the edni-H on tw'o sides ol llie tin pbite 
were <iuite tolt from tln>coirosion, winch liad 
extended to ahoul one-t igUt of an inch. 
experiment-- scLin vv 01 thy ol being repeated 
and extended. 

'i he present demand foi tin plate i- very 
great; should those staiemens be confini-ed, a 
vaat inoieasp in it- consumption might be anti- 
cipated. 'i he opinion may be ciitei tamed flial 
It IS praclicabbi to substiuiie double tin pbite 
for slicet copper m covci ing the boitoius t-f 
ships, S.C., lusing zinc in small p^opo^llon^ a- 
a protector. Siicii applications wouh] proba- 
bly occa*'ion a saving ot nearly three-foiii ili't 
ol the present expense ol coppei slieatmg. 

It al.«=o seems deserving of inquiry, whctlui 
tin plate vc^'-tls, protectcil bv zinc, may nia 
be advantageously su I stunted lor copper vi.'-- 
se!s in many ol ouraiuand mannractiircs, 
and even in domestic economy. Altliough if 
iniglil be presumed, from Sir II. Davy'*^ 
cxperimentsaml observations*, that zinc would 
protect tin plate from coiio&ion in sea-watei, 
the author is not aware that any direct cxpc 
rimentfl on the .subject have been published. 
Sir II. Davy briefly refers to come obvious 
practical applications of his researches, to tlx* 
preservation of finely divided astronomic •! 
instruments of steel by iron or zinc ; and tliat 


• jPUifL Trans. ^ vol. cxiv , for 1824 ; [or, PhU. 
Mag,, first scries, vol.l&iv., p. 30, ft33 ; vol. Ixv., 
p. 203 .— Edit.J 
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ON ELECTRO MAGNETIC T'ORCES, 


Mr. Pepyahad taken advantage of this la'll 
(Miciimstance, in inclosing fine cutting instru- 
ments in handles or cases lined with zmc. 
d'he author has not heard whether siudi ap- 
plications have succeeded, hut he has made a 
munhor of expciiments with a view to protect 
hiM^s, iron, copper, &.C,, from tamiih and cor- 
losion 111 the atinoNpheie by means of zinc ; 
the results ohi.iuied, however, lead to the 
conclusion, that contact with zinc will not 
protect I liose meuls in the atmosphere, the 
eifct licit V thus pioduccd, without the m- 
teiviMition of n fluid, being apparently too 
feeble to counteract the cliomical action ot 
air and moisture on the surfaces of the me- 
tals’^. 


KKPEIUMKN TAT. RRSKAllCMES TN- 
IX) ITIK LAWS OF I’lU’i IMOTIOV 
OF rr.OATlNG liODIES. Rv .1. S. 
RUSSELL. 

It was the object of the^c inquiiies to a ‘^'^ist 
111 hnnging to jierleclioii !hc* tlieuiy of Hy- 
diodyn vniie'!, and ascertain the causes of 
curiam (Utoiimlony in t’le rc'^i^tance of 


the current than to descend with thd current* 
Thus, if the cuirent flows at the fate 9*^ on® 
mile an hour in a stream four feet deep, it will 
bo easier to ascend with a velocity of eight 
miles ail hour on llie wave, than to descend 
with the same velocity behind the wave. 

5 That vessels may be propelled on the 
summit of waves at the rate of between twenty 
and thirty miles an hour.— 

British A^snrialion at 

Au^ni^l, 1835. Lund. Edtnb, Phil. Mag., 
vol. vii,, p. 302. 

ON AN EnONOMIO APPLICATION 
OF El. EG I'llO-MAGNI/riC FORCEA 
TO 1\1.VNUEACTUR1.NC PURPOSES. 
UY RORERT M ALI.ETT.— 'I he separa- 
lion of non from brass anil copper filings, &c., 
in work-^hops, for the purpose of the refusion 
of them into brass, is commonlv cfTccted by 
tedious manual labour. Several bar or horse- 
shoe magnets are fived in^ wooden handle, 
and aie thrust, in various duections, through 
a dish orotlier vessel containing the brass and 
lion turnings, &c., and when the magnets 
have become loaded with iron, it is swept on 
from them bv frequent strokes of a bru'^b. 
'rins is an exceedingly troublesome and 


fluids, so as to I educe tbemundci the dominion 
of known laws. 

The lesistance of fluids to the motion of 
flo.Mvug vcsM'ls i'A found in practice to ibflTer 
wididy from the thcoi y, being in coitain cases, 
double or triple of wliat them y give-., and in 
other and higher vcloi ities, much Ic^s. 1 liese 
du'. latioiis Inve now been ascertained to 
follow two simple amivcrv beautiful latus - — 
l^t. A law giving a ccitam ci/ieM'/cn of tho 
body Irom th^' fluid as a function ol the vclo- 
I’it' ‘2n'l. A law giving tlio resistance of the 
fliiid as a fiincrion of the velocity and magni- 
tude of a wave piopag.itcd llnougli the fluid, 
according totli - law ol Lagrange. 'Hicse two 
lavvs coiM pi idu'iid the anomalous lacts, anil 
lead to the following 

R ESLLTS. 

1. That tlie icsi'^taiice of a fluid to the 
motion of a floating body will lapidly increase 
as the velocity of the body uses towards the 
velocity ot tb« vvavo, and will become greatest 
wdien they appioach nearest to equably. 

2. d’liAt when the velocity of the body is 
Tcndeied greater than that due to the ware, 
the motioiiofthe body is greatly facilitated: 
it remains poised on the summit of the wave 
ill a position which may be one ot stable 
equilibfium ; and this efFcct is such that at a 
velocity of nine inile.s an hour the resistance 
IS less than at a velocity of six miles behind 
the wave. 

3. The velocity of the wave is independent 
of the breadth of the fluid, and vaiies with the 
square root of the depth, 

4. It is established that there is in every 
navigable stream a cei tain velocity nt which 
It will be more easy to ascend the river against 


• iThc nogatlvo results ttuis obtained by Mr H. 
Davy, agrou exactly with those of sonic trials 
which 1 have witnessed for protecting steel by 
this moans.— E. W. B.] 


It appeared to the author that a tempora'-y 
magnet of great power, foimed by the circula- 
tion of an electric current round a bar of n on, 
might be substituted advantagoousiy. Ibii 
folTowiiig is the nirangcment which be lias 
adopted. Several large round l>ars of iron ar^e 
bent into tlie form of the capital letter U, 
each leg being about SIX inches long. 1 boy 
aic all coaled with coil> of ^ilk-covercd wiie 
ill till* u-»ual wav of forming electro-magnets 
of such bais. and aie then airauged vertically, 
at tUo interval of five or six inches from cacli 
other. 

All the wire's from tbe^e coll^ are collected 
into one bundle at their respective poles, and 
there joined into one by siddering, a laigo 
w'lie being placed in the midst of them anJ 
amalgamated. A galvanic battery is provided, 
which, if care be taken in making the junction-! 
at the poles, ike., necjd not exceed four, oi, at 
most BIX pairs of plates of from twenty inches 
to two feet square. I'be poles of this terminate 
in cups of mercury, which are so placed that the 
large ^eiminal wire.s of all the coils can be 
dipped into them, or withdrawn easily. 

The rest of the arrangement i.s purely me- 
chanical. The required motions are taken 
f:om any fiist movei, usually a steam engine. 
The previou-sly described arrangement being 
complete, a chain of buckets is so contrived 
as to carry up and dischargo over the top of 
the magnets a quantity ^f the mixed metallic 
paiticles:, most of the iron adheres to the 
magnets, while the so far purified brass falls 
into a dish or tiay placed beneath to receive 
it. This latter is also one of a chain of dishes, 
the horizontal motion of which is so regulated 
that the interval between two dishes is im- 
mediately under the magnets, in the interval 
of time bet%een two successive discharges of 
the mixed particles on the bars. 

At this juncture the communication between 
the galvanic battery and the magnets is in- 
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lAffttilM withdrawing wires from the 
cnpl' ntwL'cury, and tUe resnlt is^ that the 
greatest part of the adh^Hog iron drops ofT 
and falls in the space between the two dishes. 
^I'he next diali'^w comes under the magnets, 
the commnninidlon is restored, and a fresh 
discharge from the buckets takes piace> and 
60 the process iaoontiuued. 

Some iron constantly adheres to the magnets, 
but this is found of no inconvenience, as it 
bears but a small proportion to the total 
quantity separated. 

The author has had an imperfect apparatus 
oT the sort above described at work for some 
time, and has found it to answer ; and sUg- 
gests the application of elecUro-magnets for 
somewhat an analagoua olnects in various 
manufactures. He pariicuiarly mentions 
needle and other dry grinding.—Procssdiwirs^/ 
the British Association: Land, and Edinb, 
Phil, Mag-., vol. vii.,p.a05. 

ON A NEW ROTATIVE STEAM- 
ENGINE OF INCREASED POWER, 
CONSTRUCTED BY MR. SIMS, BY 
JOHN 1 AYLOR,ESQ.. F. R. S., TREAS. 
G, S., &c.— It IS very well known to those 
who ha\e observed the duty of steam-engines 
employed in the mines of Cornwall, that an 
enormous diffeience has existed between those 
which raise water by a reciprocating motion, 
and those which for other purposes have that 
motion conveited into a relative one by the 
intervention of a crank. 'I’he cause of this 
<I,id'erence iias often been speculated upon, 
but has not, I believe, been well explained : 
it is important in an economical point of view, 
as while in the pumping engines sixty millions 
pounds are commonly raised one fool by each 
bushel of coal consumed, the rotative engines 
for stamping ores have seldom raised more 
than twenty millions, and those for winding 
up the ores from under ground are found to 
be even far below this in effect. 

Now, it should be observed, that the pump- 
ing engines are at present universdliy, I 
believe, single engines, that is to say, re- 
ceiving the steam from the boiler on one side 
of the piston only, the principle of working 
double, as it is called, which was introduced 
by Mr. Watt, having been for f^ome timo 
discarded; and in these single engines the 
method of working high pressure steam ex* 
pansively, which we owe to Mr. Woolf, has 
long been used with the greatest advantage. 

The rotative engines in Cornwall, like all 
others which are used for manufacturing 
purposes, are double engines, and receive the 
steam alternately above and below the piston ; 
aud though attempts have been made to work 
them expansively, these attempts have not 
been very sue cess f^ur.'^ 

'i'he object of my present address to you, is 
to notice an engine which has lately been con- 
structed for a mine in which I am interested, 
which is a rotative one for stamping tin ores, 
and which, when I visited the mine a few 
days since*, was calculated to be performing 


• Mr Taylor*# letter U dated Bedford Row, 
Oct. 


y duty of about sixty millions, or nearly equal 
to the average of the belter class of recipro- 
cating engines, and nearly three times, as 
much as the best rotative engines have hi- 
therto done. 

I wish to call the attention of persons con- 
cerned in the use of steam-engines to this 
fact, because if it should be found that thin 
rate of duty can be maintained, a very great 
improveineat may take place in all such as 
are most generally employed. 

This engine is at work at the Charles Town 
united mines, near St. Austle ; it was erected 
for us under the direction of Mr. Sims, an 
engineer of great experience in Cornwall. It 
differs from the general construction, in 
being a single engine, having the beam load- 
ed at the outer end ; and the rotatory motion 
ot the Clank is rendeied almost completely 
uniform by the assistance of the flywlif;c‘l-i. 
It works nearly as expansively as the puinp- 
ing-eogines. 

It wae predicted, I understand, before the 
engine went to work, tliat a steady iotaii«e 
motion could not' be produced in this way, 
and some believed tliiit the crank would 
never pass the centre ; I can, however, bear 
witness that the action is extremely good, and 
will, 1 believe, by a liitle alteration in the 
weight and diameter of the fly-wbeels, be 
made perfect ; and as it must be an object to 
save at least one half the fuel oidinarily con- 
sumed, I point it out as deserving aiteoiion 
and inquiry. I have desired that it» per- 
formance may be legularly repotted in the 
monthly duty papers. * 

I am informed by Captain Thomas Lean, 
wlio repoite the duly of most of i he engines 
in Cornwall, that this is not the first construc- 
tion of the*kind, but tlial a similar one was 
erectf*d formerly at Wheal- Vor tm-miiie, by 
Mr. Peter (iodfrey, aud that it tiien sar[)asHed 
in duly any other stamping engine of its day, 
but that for some reason it never attracted 
much notice. 

Mr. Sirns i:J con.sfrurling a winding-engine 
for the same mine, on a similar piinciple. — 
Loud. A' Edinb. Phil. Mag , vol, vii., 
369. 

ON THE SIMULTANEOUS VIBRA- 
TIONS OF A CYLINDRICAL J UBE 
AND ritE COLUMN OF AIR CON- 
TAINED IN IT. BY I'HE REV. 
JAMES CHALLIS.-Mr. Challis, in his re- 
port on the Analytical I'heory of Hydro- 
dynamics, and elsewhere, lias expressed the 
opinion that to complete the theory of mnsiral 
vibration.s in a cylindrical tube, it isnecessniy 
to take into account the vibrations of the tube 
itself. 

In this communication he states some results 
which be has arrived at theoretically^ resirect- 
ing the kind of influence the tube will exert 
on the aerial columns. 

It is assumed that the tube is capable of 
vibrating so that its particles move in planes 
perpenoicular to the axis, with the same mo- 
tion in all directions from tlie axis, in the 
same transverse section. Then, if the vibra- 
tions of the tube be of very spall extent, and 
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its diameter small, compared %vith its 
length, the followring are the principal ma- 
thematical results respecting the motion of 
the air, so far as it is consequent upon the 
vibrations of the tube. 

1 . The motion of the particles situated on 
the axis will take place in the direction of the 
axis, and will be nearly the same as if an im- 
pulse were originally given in this direction, 
and the propagation were rectilinear. 

2. At all points of the same transverse sec- 
tion, the motion, estimated in a direction pa- 
rallel to the axis, will be nearly the same. 

3. If the tube bo made to vibrate isoebro- 
nously, and so as to contain, at equal interya's 
a'ong its length, nodal sections and sections 
of maximum vibration, it will produce, in the 
fluid vibrations of the same durution, with 
points of quiescence and of maximum vibra- 
<io 4 > at intervals corresponding to vibrations 
of that duration in nir. 

i. But unless Ihe nodal ftortions of the tube 
be fixed, the duration of these simultaneous vi- 
brations will not he permanent till the intervals 
between the nodiiJ section^ brooine the .same 
in the tube ns in the roliinin of air - .and then 
a nodal section of the tube is nearly coinci- 
dent with a section of maximum vibration of 
the fluid. 

From these results it follows that there are 
certain transverse vibrations of tlie tube which 
will impress on the fluid column the same 
kind of motion as it is known can be given to 
it by vibrations excited near one extremity of 
the tube, when thontlicr i.s ouen. Mathemati- 
cians have 8uccecded*iu satisfactoi ily repre- 
senting the circumstances of the motion in the 
lattei case of disturbance, by a.s8urnitig, fioiii 
exjicrinirmt, that the open end is a position of 
inaxiinum vibration, or nearly .s« : Imt hitherto 
no distinct cause for thi.s fact has been assign- 
ed Mr. Chalhs tliinks it may be shown niatlio- 
iiiatically, that the aerial vibrations, ex- 
cited at the extremity of the tube, and 
propagated along its interior, will put it 
Mito the state of vibration, winch, as appears 
from the foregoing results, will produce an 
eflect the same in kind as that <ib3crved. 
But to what dc‘'rce the pliJBaomenon may be 
attributed to this cau.se, can be learnt only 
from experiment; by ascertaining whether 
the vibrations of the tube liave any consider- 
able iiifluenco on llie intensity of the musical 
Bound.s. The following fact seeii^ to favour 
the idea of a sensible influence. A sound 
produced under glas.s (for instance, the tick- 
ing of a French clock under a glass coveringl, 
is louder than when the glass is removed, 
plainly by reason of the internal reflections 
and the propagation of the vibrations along its 
surface, which cause it to vibrate so as to act 
with increased effect on the external air. It 
is not easy to discern that the glass vibrates, 
but the increase of sound is proved to bo 
owing to this cause, when, on pressing the 
glass with the palms of the hands, the inten- 
sity is diminished. This experiment may sug- 
gest the means of detecting the influence of 
the vibration of a solid, in other instance .9 of 
a similar nature.— Proceedin(/s o/ the British 
Assneiatioii : Lond and Edihb, Phil. Mag’,, 
vol. vii., p. 300. 



In foiinderies, smithies, avid otlier manufac- 
tories, large quantities of atmospheric air in 
rapid motion are in constant demand, and a 
lame proportion of the motive power is spent 
in the snpiily. The pressure of fluids beiiij; 
equal in nil directions, the aggregate Rtnoiiut 
of force employed in transmitting air hy means 
of b^^llovvs, air-cvliuders with pistons, &c., is. 
very considerable, there being tbe same pres- 
sure on every square incli of the blowing- 
apparatiH, as on tiie like space of the orifice 
through which the air is transmitted. 

The nccomnanying drawings represent n 
blast- wheel lately invented by me, of which 
the following is a descri|>tion. I have had^ 
model of it made, and it fully verifies the cor- 
rectness of my calculations ; and in this case 
the etfect.s must be the same in proportion on 
a large scale. 

Fig. 1. A Is a hollow cylinder (the length 
of twice its diameter'), which is made to re- 
volve on the pivots O by means of a rope or 
belt anting on the pulley B, or by any other 
mechanical power. C is a stationary nose or 
tube, fixed to the side of the oval trough D. 
Trie trough is nearly full of water, its level 
being above the centre of the cylinder A, and 
of the sniall cylinder within it, hereafter de- 
scribed. Within the cylinder A is a spiral 
leaf wound roiinri a cylinder of about ^th of 
the diameter of the external one. Tlie size 
of till internal cylinder need not be increased 
in proportion to that of the external. The 
leaf is soldered to both cylinders, and so ren- 
dered air-tight; it m.ay be made of the slight- 
est mate rial. 

Fig. 2. The water is here seen occupying 
the lower half of the ryliiuler and trough, the 
top being always filled with air. On the 
wheel’s making one rt>volation, the water in 
E IS conveyed into F which was before 

in F esci^ies at O, and flows round the sides 
and bottom of the trough, outside the cylinder, 
to re-enter the latter at H. The air in I 
(which is continually supplied by atmospheric 
pressure nf 15 Ihs. to the square inch) is con- 
veyed to K,and so in proportion for less than 
a revnlutiian ; and the air which was before in 
K is forced through the pipe at C, to which 
branch-pipes may be attached. A continuous 
blast of air is thus produced, and may be con- 
veyed to any part of a building. The pressure 
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ofth^ beinif eqiml on all sides; and as it 
Is set in motion by tlie inclined ^ plnne of the 
screw, blit little power is required to keep 
the wheel going, tor the particles of fluids 
move easily amongst themselves. The troui;li 
should be of an o\al loriii. In order that no 
air may escape between the tube nnd the 
cjlindrr^a small strap of leather is fastened 
to the tube ^hioh is fixed) to lap over the 
cvlinder at P, fig. 1. and if. kept down by a 
small weight, hnug at tills corner of each sid% 
thus. No air, once enclosed or detached from 
the atmosphere by the end Hof tho spiral leaf 
being immersed in the water, ran possibly 
escape but throngh the nose or tnbe. 

Fig. 3. Transverse sections of both ends of 
tubn; and outline, as seen from its under side. 

The wheel may be made of any size leqni- 
red. To ascertain the quantity of air ms- 
charged at each re\olntion: — first, find the 
whole contents of Ihe cylinder, which we will 
suppose to be 14 feet in diameter, by first 
fifidins: tlie area of the base by multiplying 
the Square of Ihe diameter by *7854 ; then 
inultiplv the area by the Ir nirth of 28 feet, thus, 
14 X 14 == 196 X ‘7854 = 154, nearly, X 28= 
43)2 contents of cylinder. R'lt as it takes 
two revolutions to empty the cylinder, 4312 
2 = 2156 leetof air and water discharged at 
each re\olation, 2156 -f- 2l^ 1078 leet of air 
lesi* 78 lect for internal cylinder, ficc. = 1000 
cubic leetof air diacharj:;e(i at e*cry revolution. 
If the motive-power, or tlie velocity, cannot be 
OM'^ily regulated, a sling- valve may be made lu 
tlie side oi the tube C. 

ALmri. T. J. IMaiiiin. 

Helston, Cornwall, June e, 1S35. 

P. S. — Since writing the above, a practical 
difiicnlty has been suggested U, rue, viz., that 
the pressure of air for smelting should be 2, 3, 
and even 41bs. to the square inch, equal to tlie 
jiessure of a column of . der about 7 feet 
ligh. I do not see Jiow this desideratum can 
be obtained by (he foregoing plan ; but still 
tile invention may pr«%e u^fftil whee laige sup- 
plies of air are r«^quired wnJioui any consider- 
able pressure. — Mechanic's 1635. 

BRITISH ASSOCIATION. 

GEOLOGY -^ND OEOCRAPH^.— A 
rneuiuir was read byCaptuin Denham, on the 
basins of the Mersey nnd Ute : — 

The paper was regarderl by every one as of 
eztieine value, and wus received with great 
enthusiasm. We regret we can merely reler 
to it with great brevity, but we unrtei stand it 
will be speedily m uie public. He showed the 
diflVrence between th^ honzoulal impetiis of 
rnuniiig water, and lU force whea acting 
downwards by pressure. Channels had been 
opened to receive the tide, being more per- 
pendicular to its course, and yet the tide had 
capriciously avoided them and no mud had 
been deposited. By many espeniiieiits and 
observatioii-s, he bas determined, that while 
the high and low water levels are variable, 
the height of the mean tide or half tide is the 
same at all times ; a fact of the highest im- 
portance, both iu a scientific and piactical 


p&int of view. Let ns hope that future oh- 
servatious may speedily coiifirm this matter, 
and thus give us a seoiire standaid us abase 
line fur all our measurements. 

DR. R Ii:i D D EL I V BRED H IS VI EWS 
UPON A PLAN TRIED AT EDIN- 
BURGH. FOR I’HE EXTENSION OF 
THE STUDY OF Pl]\ SlCS.-lle pro- 
posed to have large classes ioiiuedfor obseiv- 
ing chemical expeiimeiits, und that nothing 
should beemployed in these experiments which 
were not easily procurable by e\ery person. A 
bit of glass as glaziers throw aw'uy, a piece 
of ciiarcual, and a blow-pipe, would he in- 
stniiiienis enough with winch to make from 
one hundred to one thousand espeiiments, 
nnd these would illustrate the essential ope- 
rations of cliennstry. By tiiis means a pecu- 
liar knowledge would be obtained, end the 
inode oi conducting an exaniinatiun on n small 
scale. Dr. Reid lu’i e made some experiinents 
on n small piece of glass, and uilerwaids nii 
paper, showing the formation of ciystuls, 
See., and the eflerts were as <ii!)tinct1y mnrK- 
cd as could be dVslied. He recommended 
that the pupils should write down on paper, at 
the tune, (he changes ohsened by them duiing 
the experiments. Dr. Ueid (hen made some 
beautiful experiments, by applying tests to dil~ 
ferent liquids and solnls. He took some lead 
ore. and adding nitric acid to it, myriads ol lit- 
tle globules were at once lednced from the ore, 
and fell upon the paper. At the term inatiori 
ol each experiment the persons present wera 
handed the spei iincnS} The lecturer saiil, 
that a common beer-bntlle withn tube, ailil 
another bottle for a receiver, would answer 
for the preparation of gases, nnd the conduct- 
ing of operalions on a small stale wa% tlie 
better to the Hludent, as the substances pus- 
sing from one stale to another weie tiistiuctiy 
seen in a simple uppaialii.s. From cfdtiila- 
lions made in diflVrerti places, lie ioiind tiiat 
from 2/. tofyi. would provide apparatus and 
fiiuteiKils siiflicirnt to show niuriy (hoiisdiiri 
experiments. The great ‘lobject was to render 
this department of knowledge accessible to 
ail persons ; and, as to the time i,ts study 
should he commenced, he (Dr. Held) would 
say from three to nine years of age would 
not be too early. This species of information 
was easier o( acquisition than tiiatnf language. 
The greatest ddbculty with children wns to 
arrest their attention, on nccuiiiit of the live- 
liness of iheir sensations, and obstruct sub- 
jects were not sufljcieut to excite interest. 
Objects in external nature they observed, and 
weie ready to attend to any instruction afford- 
ed in reference to them. The lecturer then 
noticed the necessity of persons devoting a 
short time to iniurniing themselves of Ihc 
principal practical results of chemistry in re- 
lation to the knowledge of the purity of water, 
the component parts of agririilturnl materi- 
als, &c. This species of knowledge would he 
of the highest utility to the emigrant, and by 
imparting it to the natives of the district in 
which he located himself, he would he ele- 
vating the character of his own countrymen, 
and leceiving the friendship and snpjroil of 
Strangers. 
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FOREIGN VARIETIES. 

PROOF OF FRENCH SILK.— Th^ 
French have adopted u ftystem of security 
Htiaiiist fraud in the sale of silks, hy submitting 
it to exam iiiation nnd expeiinieut in nn esta- 
blishment called the condition. Silk exposed 
io n humid atmospliere, and yet mure to wet, 
will imbibe u considerable quantity of hnmi- 
lUty without undergoing any perceptible 
change in external appearance. The esta- 
bbshineut, of which there is one nt Lyons and 
another at St. Etienne, receives about thren- 
fourtliw of the whole consumption of sillc. It 
is fliihinilted dtiriiig twenty-four hours to a 
teiiipciature of fiom IS to 120 degiees of 
Ilemiimir (72i to 77 of Fahrenlieil) nnd if the 
diiniiipdied weight be from 2^ to .'J per cent, 
the ai)[»lication of tlie high temperature is con- 
tained during another twenty -lour lionrs. On 
n ceitilicate gi anted by the condition as to its 
Inie w eight, the invoice i-, made out. d’ho 
lie alls of ciiMOitly ascertaining the real humi- 
ditv ot I'ilk are now the anb|f^ct of iiivesti 
gation at Lvons, nnd it bi beved that the 
jMirity of the uioterial will, ere leug^ be as ac- 
onrately tested us is that ofoietalshy an assay, 
Tlio quality of silk is estimated bv deniers, 
winch represent (he weight ot 400 ells 
would (.ff of on a r\linder: the number, of 
course, iucicnHeti with the lineiiesa. Tne Abus 
silk is .fjoinctimes reeled from three to tour 
co( onus, and w'eighs only from eight to ten 
dcnieis ; sometimes from seven to eijtlit co- 
cooiis ubich will give eighteen to twenty de- 
iiieis. Of I'Veiich organzines, tile qu.ilitv li- 
nes piiiiciUcdly tVoiii twenty to thiity six de- 
iiipis, an<l ot French trams from twenty-six 
li' sixli demcrs. — 7b. iiott/ i/ig’a ilcpovt. 

Tim SUBMARINR VEbVEL.-The ry 

pt iiiiicnl With this machine took place at St. 
Oiit'ij, i(8 pioposed. The vchscI was le- 
>u'atcdly Mink to the deptli of ten or twelve 
it ef. and re-nopenred on the sin face nt dillei- 
I nt points. M. (jodde de Liancnnrt gut into 
it. and remained there a quarter of .'in huiir. 
Ho staled that he did not expeiience the least 
inconveniouce, nr any ditlicnlty ot respiration, 
during his voyage iindei water. An uflicial 
report upon the subject is about to be subiiiit- 
led to the i'Veiich (joverniiu^it. 


USEFUL Airrs. 

IMPROVEMEX rs IN THE STE\M- 
ENCJlNli. — Mr. Price of the Dmlinm glass- 
works, has published a plate of a ste.'im srieii- 
valve and chest, which lins been in constant 
iKse tor iiuwanls of seven yrars, without acii- 
deiit. The fullovvitig is a hiief description of 
his auparaluH, which, if wc mistake not we 
had the pleasure of noticing when it was (list 
used —instead of the t^omiiion valve, there is 
placed uu the top of the steam chest a cup, 
With an appeiture for the steam to escape, lu 
this cup a loose brass ball (iveigheil to the 
piesbure the boiler can bear) is placed. 
When the ateum rises about that pleasure, the 
ball also rises, and allows the Nte.iin to escape 
tliiou^h (lie waste. Tlieio is an elhovv-pipe 
conutclvd with iht stcem chtst below the 


ball seat, which also entei:^ wartlc.pip«. 
In this is a handled valve, by^wTdeh the engi- 
neer can blow off his steanii or regulate it. 
Let it he perfectly understood the^ ball 
cannot be weighed by the engineer ; to* soon 
ns the steam lises above the safety-pressure, 
it escapes, find when suIBciently blown off, 
the ball letnriis to its seat. 

SUBSTITUTE FOR STEAM.-The fol- 
lowingplciD has been addressed by Mr. John 
(ia’i to the editor of the Greenock Adverti- 
ser >- J'ake a cylinder and subjoin to the bot- 
tom of it, in cornmnnicalion, Q pipe ; Qll ibe 
pipe nnd the cylinder with water ;; in the cylin- 
der place a piston as in that of the steam-en- 
giiif, and then with a Crnmah's press, and a 
simple obvious contiivaiice whiclithe process 
will suggest, force tlie watti up the pipe, the 
prc.ssnre of which will laise the piston. This 
is the ileinoustration ot lUe first motion. Se- 
cond, When the piston is raised, open a cock 
to discharge the water, and the piston will 
descend, J'i.is is the deinomitiation of the 
second motion, and is as comptete ns the mo- 
tion of the piston in (he cylindei of the ateaiii- 
engine, and a powei is attained as etTectuni as 
steam, without i isk of exulosiou, withont the 
cost of file), capable of benm applied to any 
purpose in vvlinh ‘‘le.no isuse»l, and to an 
iiiimensinnble extent Tlie preservation of 
the water max. in some rases, be useful, 
and this max be iloiie lix a simple contrivance, 
viz. by inakiix: tiie cock discharge into a con- 
diictoi by w hitli liie water max be conv^Ted 
backalexery s^ioke ol the piston into the, 
pipe, at (he end jt nhiili the lii amah’s pie&.H 

”‘fLE(TR 1C LlGllT.-Mi. Lindsay, a 
feacbet in indee, formeily lecturer to tlie 
Watt Institution, succeeded, on the evenirg 
ofSatiirdav, the ^tb ult , in obtaining it coii' 
Btant electiic I jut It is npxvards ot two 
years since he «»»,tied his attention to this 
subject, but niii. l. ol tlint time hns ^'een de- 
voted t'j o.iier.av 'mtioiis. The bght, in beau- 
ty, surpaH-i-y all .itber.s , Im 8 no smell, eniils 
no smoke, i.s capable ot e xplosiou, rind not re- 
quiring air for combu.stiop, can be kept in 
healed glass jais. It ignites xvithout the aid 
ol u taper, and seems peciiUnily calculated for 
llawhoiises, r>])itiniiig-iiiillH, and other places 
containing combii.stible iiiate.'ials, it cUube sent 
to any convenient distance, and tlie appaiatns 
for piodncing it may be conUiined in a common 
cbx'st. — i\iit Muntitly Magn-iue, Oct, 


QUICK AM) CHEAP MODE OF RATf- 

WAV riiANsij’ vviiiiour loco- 

MOllV E-ENOINES. 

Ml Rditou,— A great deal has been said 
on both side.8 for nnd ai'amst (he undulating 
railway principle, bat lutheitoiio satisfactory 
practical lesults li.ixe been obtained on which 
to found a delimtixe judgment respecting it ; 
and although the shniuiinlders of (lie J..ixer- 
pool and%iVJanchcster Railway nre deriving 
c iisidei'iihle piofits, ow'ing to the immense 
tiatbc. hetxveen the two toxxns, still there aie 
doubts if many other roads will pay at all, 
the e\pcn.se of lot omolive-engiiies being so 
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IlfVVil wli^fv^ir there 'are consiileniltle inclioea latin^; railway, by which locomotive en^inra 
orerooiiie, and the find axpeoae of con- (except on very rare occaaione, indeed,) will 
atrocUn; the railway ao eaormoiia, from the be diapensed with ; the traine will travel by 
endeavoore made by tonttellinfl: and embank* the force of their own gravity from station tc 
ing to rednee thlit expense. I am, therefore, etation, as described in the following dia- 
ioanced to aead you a new plan of an dnda* gram 



E E are stationary aieam-eafines, and 
O O O O inclined planes by which the eta- 
Hionary engines bring the trains . op to a level ; 
when the trains, going and retorning, take the 
roads the arrows point to. t Have no doubt 
bot in many aitantiooa falls may be obtained 
each way for miles, together. Deep entting 
and tunnelling would be thus, in a great mea- 
enres, dispensed with; and if tannels in some 
■itnaiions were absolutely necessary, b^ giv- 
ing them the required falls for tlie trains to 
go throngh them, by gravity alone, travelling 
through them would not be disagreeable, as 
no engine would go with the trains. 

I am. Sir, your obedient servant, 

Thomas Deakin. 

Blaeuavon Iron Woricg, Juno 5, lt!35. 

MR. WOODIIOUSE’S ANGULAR 
RAILWAY LARS. 





Sir,— At the form of rails best snited for 
affording safety, economy, durability, has 
ocenpied the attention of many acientiiis per- 
sons, and formed the aobject of several com* 
mnnications in yonr pages, 1 hope, without 
presumption, 1 may be permitted to propose 
tlie 4 following as a plan, in iny humble estima- 
tion, calculated to eifect these objects. 

Some feiV months ^ce (No. 572), I pro- 
posed llio use of an angular mil ; my plan 
was not then matured, but os I have since 
given some little atteni^n to t}ie subject, 1 
send you tlie results. 

The pMOse of giving an angolar shape to 
the rail is^hat the engine wheel (also having 
an angular grooved rim to correspond) may 
have a greater hold npon the raXV thereby 
giving greater efficiency to the power of the 
maemne, preventing an irregnJar action, 
which moft be prodneed when the wheel 
slips 00 the rail (a circumstance much allud- 


ed to at the opening of the Selby Railway), 
and thereby much strain to the machinery. 
The top snrface, one inch broad, is iutended 
for the train-wheels, and wliem friction would 
be a defect, it is thereby avoided. The form 
of the rail is intended to admit of being re- 
versed at aay fotiire time when the upper sur- 
face is worn. The chair is not intend«‘d to be 
fixed, bot the central part, ivhich prult-cts 
downwards, is^ to let into the stone sleeper, 
and be bedded in with cement or not, as found 
best. The mil is notsfized to all the chairs, 
blit only to the centre one ; which proposition 
I made with another plan of Kail and Chair 
sent to the London and Birmingham llail- 
way Directors. The size of the present rail 
is as follows: — Depth, 4} inobqs ; extreme 
width, 2| inches; surface, ] to^ ; angles, 
from 15 to 25^, as the frictiolf'ii required ; 
the calculated weight is rather more than 51 
Ihs., but upon shrinking, it tVPold probably 
not be more than 50lbs. to the Ihiiical yard. 

It bat been objected to turning the rail 
when one side is partially %voro down, that 
in proportion as it is so worn, its strength 
must be diminished. But ns long as the in- 
ternal structure of the rail is not so perma- 
nently injured as to prevent its return after 
deflection to its original horizontal form, it 
seems to me that it must be nearly, il not to 
the fully, as efficient as ever. 

As respects the supporting of the rail^ 1 
alsoproposed that instead of having the mil 
resting solely npon the chair, the chair should 
be so planned, that the rail should also rest 
DpoD the surface of the stone, whereby it 
would be strengthened*, and the stone, by re~ 
ceiving a steady vertical pressure, woidd he 
rendered less liable to the casualties so fre- 
queatlv complained of. 

1 also proposed that the stone-blook or 
sleeper should be placed in an anaulur direc- 
tion with the length of mil or Line of road, 
whereby a greater surface of stone would be 

f daced in the directions most required, viz, 
engthways nud sideways. By this plan an 
18-incb stone exposes a surface of 2 feet and 
more to the pressure. 

Fig. Is a section of the rail as it resj|i in 
the chair, which, when the lower portMm of 
the chair is Jet into the stone, will rest qpon 
the stone also ; the two small sections jgre for 
purpose of the filing the centre of each *’^*1 
its chair. Fig. 218 a vertical view/* showing 
the angular position of the stoae upon a soiailer 
scale, 

1 om. Sir, yonrs rrspeotfally, 

P. Woodhoxjse. 
Kilbarn, May 27ti), 1835. 
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Our author’s view and doetrine of the 
nafural con'<titu(ion of the human body are 
exceedingly curious. He describes the man- 
c 1 of the existence of the body under four 
diMnicth»*ads; the first embraces thequantity 
of the several constituent parte of the body 
and the existence of those parts on which 
the body depends ; the second lefers to the 
state of the vcilw and nerves ; the third 
retfards the nature of those diseases \\hich are 
pionouneed a-» enemies to the body ; a id 
the fourth alludes to the apertures for 
the circulation ol the air. 

Thus then the quantity of wind of the 
body is specified, the bile, tlie jihlep^m, the 
blood, the urine, the scrum, the chyle, and 
the semen have their definite proportions. 
The follpwing is the author’s idea of the 
anatomy of the human body. 

‘ There are 2't sorts of bones; in theback- 
hone, 28 are distinguished. There are 24 ribs ; 
A 2 teeth; j 60 pieces of hones. There 
.11 e 12 large joints of limbs; — small joints, 
260. There are 16 tendons or sinews, and 
«)00 nerves or fibres; n,000 h.»lrs on the 
head ; 11 millions of pores of the hair on the 
body. There are five vital parts (or viscera) 
(as the heart, lungs, liver, spleen, and the 
reins or kidneys) ; six vessels, and niue open> 
lags or holes.— In Jumbudwipa the measure 
ot a man's height is one fathom or four 
cubits— deformed bodies have only 3§ cubits, 
ineaaured by their own. 

With respect to the 2nd section, showing 
the state of the v'eins. There are four kinds 
;.of veins or nerves : 1, that of conception ; 2, 


of sensation; 3, of connexion, and 4, that of 
vitality. 

The 1st: From the navel there arise or 
spread three veins or nerves, one of them 
ascends to the brain, and is acted on by the 
dull part of it, generating the phlegm in, the 
upper part of the body. Another nerve (or 
’Vein) entering into the middle, forms the vital 
nerve, and depends lor Its existence on the 
vital nerve of passion and blood ; that part of 
it, which causes bile, resides in the midtlle. 
The third nci ve (or v t m) de«ceiuls to the privy 
parts and generates desire both in the male 
and female. Tliat paits of it, whith produces 
wind, resides in the lower extremity. 

The 2iidt There arc four kinds of the 
nerves of existence or sensation. 

For rousing (or exciting) the organs, in 
then proper place, tlicre i^ in the brain a prin- 
cipal nerve, surrouniU*dwith .lOO other smaller 
ones. Another nerve for ntaking clear the 
organ of recollection or memory, resides in 
the heart, surrounded with 600 other smaller 
ones. 

'fhat nerve, which rnusex the increase and 
Tenov.aUon of the aggiegate of the body, 
resides in the navel, surrounded with 500 other 
smaller ones. 

That nerve, which causes the increase of 
children, and dc«crndants, resides in the privy 
member, togethtr with 500 otlicr smaller 
ones — andA:omprchcnds or encompasses the 
whole body. 

The .3rd : The nerve of connexion consists 
of two kinds, white and black. There are 24 
large vfins (or nerves), w'hicb, like as so 
many branches ascending the principal stem 
of the vital principle, serve for increasing the 
ilesh and the blood. There are eight large 
hidden veins or nerves for poking con- 

nexions of th<, diseases of fne visceia and 
vessels. • 

There are 16 ronspicnons veins connecting 
the outward limbs, and 77 others spreading 
from them, called bleeding VHns (that may 
occasionally be opened to let out blood.) 

There arc 11 Murtful or pteatiloxitial veins 
(or nerves) ; of a mixed unjAaLre, there are 189 
others. Thence originate in the outer, 
inner, and middle part8> th^^fpread into 360 





ON THE PROCESS OF SECEETION AND EXCRETION. 


Aw aHftr oAes. TbcDue snaUef onea enoom-f 
pass the body as with a het-work. 

There are 19 strong working nerves, which 
like roots, descend from the brain, the ocean 
of nerves; from among them there are 13 
that are hidden, and connect the intestines 
— -aix «itheirs, connecting the outward parts, 
are vIsUde ; from them spread 16 small ten- 
dons or sinews. 

There are three vital nerves (or veins) in a 
jnan. The one encompasses both the head and 
the body ; the second, associating with res- 
piration, moves aaeordiDgly ; the third is 
theprindpal, and connecting the veins or 
canals, for the circulation of air and blood, 
is occupied with generating or increasing the 
body, and being the vital nerve, is callea, by 
way of eminence, the artery or the principal 
vital nerve.” 

# 

Judging by the foregoing analysis the au- 
thor must be allowed to have been a man of 
considerable observation : however erroneous 
some of his conclusions may be ; he has 
notwithstanding displayed great ability. 
Considering the dark age in which he 
lived and the rude inhabitants of the 
country among whom he dwelt, we are 
really surprised at the depth of his learn- 
ing, There is scarcely any subject con- 
nected with medicine and surgery upon 
which he does not fully express his senti- 
ments. His opinions on the process of 
digestion are worthy of being quoted. 

** The meat and drink, after being digested 
in the stomach, are changed into chyle and 
faeces. These turn into ordure and urine, that 
is, for the nutrition of the body, by increasing 
the blood. The blood preserving the moisture 
or humidity of the body, keeps up life, and 
increases the flesh. The flesh covering and 
cleansing the body, both within and without, 
produces the fat. This makes the whole 
body unctuous, and causes the iuepase of the 
bone. This supports the body ana increases 
the marrow. This improves the essential sap 
of the body, and produces the semen virile. 
This conduces to the well-being of the whole 
body, and to the production of a new one. 

The manner in which meat and drink are 
changed. Whatever is eaten or drunk, is car- 
ried into the belly or stomach, by the vital air 
or wind ; aftei^ards, by aid of phlegm, it 
comes into fermentation of a street taste, and 
increases the quantity of pUegm. Afterwards, 
being digested by the aid of bile, taking a hot 
and sour taste, it produces bile. Afterwards, 
by the . aid of the air or wind that conveys au 
equal heat to the whole body, the dregs or 
fteces being separated, and taking abittcr taste, 
it generates thin wind. The feces being chang- 
ed into thick (or solid) axul thin (orfluTd) parts 
become ordure and urine. 


The chyle, after having passed by nine veins 
from the stomach into the liver, it becomes or 
changes into blood ; afterwards, successively 
it is transformed into flesh, and the seven sun! 
ports ofthe body. ^ 

2ndly. The hurtful things or bad humours 
These are three : wind, bile, and phlegm’ 
each with a flve-fold division. ’ 

1 . Of Wind. The life-keeping wind or air 
reside in the upper part of the head; that 
which operates upwards, has its place in the 
breast ; that which pervades or encompasses 
all, resides in the heart; that which commu. 
nicates or conveys an equal heat to the body, 
has its seat in the stomach; that which 
cleanses downwards, abides in the lower 
part of the trunk. 

2. Of BUe. The digesting bile resides in the 
stomach, between the digested and indigested 
part ; that which forms the chyle, resides in 
the liver ; that which prepares or increases, 
in the heart ; that which assists the sight (or 
causes to see), in the eye ; that which gives 
a clear colour^ resides in the skin. 

3. Of Phlegm. The auppariing phlegm re- 

sides in the breast ; the masticatory, In the 
indegested part ; the tasting, on the tongue ; 
the refreshing (or that makes contghtnd), in 
the head ; the conjunctive or uniting, resides 
in every juncture (or joint) . ^ 

The characteristic signs of the above -speci- 
fied humours — that of wind ; rmijg^ness, light- 
ness, cold, smallness, hardness; and mobility 

That oC bile ;*unctuousnea|k, sharpness, 
lightness, foulness, depuratory moisture. 

That of phlegm : nnctuousness, coolne«9, 
heaviness, and dulness, .Softness, or gentle- 
ness, steadiness, adbcsioq, passionatenesii ” 

The service, readeredhy the faeces, is • tht- 
ordurc serves for the supjwrt of the bowel , 
guts, &c. By urine, morbid humours m e 
carried off ; and it serves also for a support (A 
the thinner feces, and carries off the putrid 
thick sediments. 

The office of sw’eat is to soften the skin, 
and to change the obstructed pores of the 
hair of the! body. 

Fire-warmth is the common gentle 
warmth, or heat, of the whole body. The 
warmth of the stomach is the principal cause of 
the digestion of meat and drink of every kind. 
If this warmth is in good state, the digestion 
of meat and drink is easy ; no diseases then 
arise, the lustre of the face, the chyle, the 
supports of the body and life, then increase. 
Therefore, the warmth of the stomach 
be kept up, (or if lost, must be restored,) 
every endeavour. 

On dietetics our author enters with\ 
usual systematic arrangement, not only^s* 
garding the several kipds of food sod 
manner of using them, bnt also 
those kinds which are inimical 10 bcalth, 
and defines what may be wi*# together. 



ON THE aUALITY OF FOOD. 


IIS 


For food are used, ^rain (or com), flesh, 
butter, vegetables or greens, and dressed vic- 
tuals. There are two kinds of grain : 1 
growing in ears, and 2, in pods (as pulse). 
Flesh or animal food of eight kinds or sorts. 
Several kinds of unctuous or oily substances ; 
as, butter, oil expressed from grains, kernels, 
fruits, berries, and trees or sburbs; grease, 
fat, marrow, &c. To vegetable or green 
things, belong potherbs, &c. To dressed victu- 
als or meals, belong boiled rice, soup, &c. 
Drinkable things are milk, water, wine, ticc. 

I7th Chapter. — Enumeration of several kinds 
of food that it were dangerous to take together; 
as flsh and milk, &c. 

\^th Chapter . — On the proper measure of, 
food to be taken, or on temperance in meat and 
drink.” 

In the concluding part he gives a full des- 
cription of the cure of diseases. We shall 
gi\c a specimen of the author’s manner of 
treating this part of his subject, by quot- 
ing the following, with whitfli, we think, 
our brethren in Europe will be much 
amused. 

“ 2. The curing of diseases arising from 
viud (or windy humours). There are five 
distinctions: I4 causes; 2, accessory cause 
aud effect ; 3, division ; 4, symptoms ; 5, 

munudr of curing (diseases arising from wind.) 
>Mud). 

3. In the curing of diseases arising from 

(or caused by) bile, there arc the following 
dl^tlDctious : 1 , cause ; 2, accessory cause 

and effect ; 3, division ; 4, symptoms ; 5, man- 
ner of curing ; 6, and stopping or diinderiug 
its progress. 

4. In the curing of diseases caused by 
phlegm (or phlegmatical humours), are con- 
sidered : cause, accessory cause and effect, 
division, symptoms and manner of curing. 

5. [n the curing of diseases caused by the 
gathering together of the three humours 
(wind, bile, phlegm,) and of blood, there are 
the following distinctions or considerations: 
cause, iiicidcuL or accessory cause and effect, 
place, time, kind or genus, symptoms, man- 
ner or mode of curing, and the stopping of it 
for the future. 

6. In the curing of indigestion, the root (or 
primary cause) of inward diseases, there are 
the following distinctions or sections : cause, 
incident or accessory cause and effect, manner 
of its arising, division, symptoms, remedy or 
mode of cuxing, 

7. In the curing of a swelling (or a hard con- 
glomoration or excrescence), there is treated 
of : cause, incident, division, place, manner of 
arising, symptom, mode of curing it. 

8. The curing of white swellings, a kind 
of dropsy. Here are considered : cause, in- 
cident, division, symptom, mode of curing. 

9. In the curing of another kind of dropsy 
there are the same distinctions as before. 


I 10. The curing of dropsy is taugbt, by ex- 
posing the cituse and indent, division^ man- 
ner of arising, symptom, mode of cuxing, 
stoppingor cessation. " , 

11. In the curing of phthisis or consump- 
tion of the lungs, there are the following dis- 
tinctions : cause, and accessory cause Or 
effect, division symptom, mode of curing. 
And thus there are six chapters on curing 
inward diseases. 

12. In curing feverish diseases (where beat 
prevails) in general, there are the following 
distinctions : cause incident, naturCf name, 
symptom, mude of curing. 

16. In an increased or burning fever, the 
same distinctions are as before, except a tri- 
fling division. 

17 to 20. On curing several kinds of feverr 
such as are : the sly, hidden, inveterate, and 
the mixed ones. ^ 

21. The curing of inflammation of any hurt 
or wounded part of the body, with several 
distinctions ; and that of inward and out- 
ward hurt : tlie inwards arc, the viscera and 
the vessels ; the oiitw’ard parts are, the flesh, 
bone, marrow, tendon, and fibre. 

22. The curing of heat or fever, (arising 
from the contest between wind, bile, and 
phlegm), in which the mental faculties are 
troubled, with several distinctions to be con- 
sidered ; and so there are 1 1 chapters on cur- 
ing fever (heat of inflamation). 

23. On curing epidemic maladies or infec- 
tions diseases, with several distinctions and 
divisions ; us, a kind of pestilence of Ne- 
pAl. 

24. On curing the small -pox . cause and 
effect, definition of small pox, distinction, 
symptom, mode of curing ; distinction into 
white and black vai'iolee, each having three 
species. 

25. The curing of infectious diseases af- 
fecting the bowels (colic), with several dis- 
tinction ; purging the viscera and the lower 
vessels, affecting with greater or less vehe- 
mence ; and so there are eight kinds of dis- 
eases affecting tlie bowels. 

26. Tlie curing of swellings in the throat 
(or of ulwrs and infiammations), and infective 
diseases, as the cholera, the first has 4, 
the second 11, subdivisions, or minor dis- 
tinctions.” 

“ 62. The curing of miscellaneous diseases 
of the smaller kind : such as contraction or 
sinking of the sinews ; dysentery ; any hurt 
caused by fire ; hurt or wound made with a 
needle ; or when anecdle^r the iron-point 
of an arrow happen to be swallowed ; choak- 
ing or suffocation ; or the stopping of any 
thing in the throat, as, a beard of corn, bone, 
fish -prickle ; the entering or swallowing in 
of a spider or scorpion ; intoxication ; stiff- 
ness of the neck ; ill smell of the body ; 
hurt of the hands and feet caused by cold 
and snow ; tife creeping of hny insect into 
the car ; the sweJlingof the teat of a woman 
The curing of all such diseases is called the 
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copters 00 miaute diseasefl. 

The healing of wouixds^ sores, or ulcers. 

63 . The cudog of ulcers here arecorsiilercd : 
cause, &c. four, with several distinctions. 

64. The curing of the hemorrhoids (piles or 
emerods in the fundament, cause, &c« four, 
with six distinctions. 

65. Tlie curing of St. Anthony’s dre, (any 
swelling fhll of beat and redness, cause, &c. 
four, with several distinctions, and the places 
(or parts) where generally they occur. 

66. The curing of the Surya disease affect- 
ing the lungs, liver, Ac. its beginning, &c. 
four, with some dUtinctions. 

67. The curing of cancerous or virulent 
bad sores or ulcers : cause, &c. foxu*, with 
eight distinct ions . ' ’ 

“ 80. The Curing of polsical diseases, and 
the telling of the periodical time of their oc- 
curence, the symptoms, and the remedies for 
preventing their recourse. 

81. On the curing of diseases, in which t^c 
body is infested with cancerous ulcers, is eaten 
away and dissolved • considered caiise, &c. 
nine, with 18 distinctions respecting its differ- 
ent kinds and the places(or parts) which are 
generally affected. 

The above five chapters are on such diseases 
as are supposed to be caused by the influence 
of some malignant demon. 

62. On the curing or healing, in general, of 
w’ounds,madc by any kind of weapon or tool. 
Here into consideration come; 1, cause; 2, 
accessory cause or incident; 3, nature (of 
wound) ; 4, definition or description (of the 
wound) ; 5, its name ; 6, place ; 7, division ; 
8, symptom, mode of curing or remedy, exci- 
sion or cutting out, cicatrizing. 

83. The curing of wounds on the head, here 
are considered : the manner of its being ; ex- 
amination of the injured part, manner of cur- 
ing recovering, or being overpowered. 

On tlie practical part of medicine the 
following briefly exhibits the author’s 
views. « 

“ The examination of the pulse, wherein 13 
cases are enumerated on the character of the 
distemper. 

2. The inspection of urine, wherein, as it is 
said, the vicious state of the whole body may 
be seen, as in a mirror. 

Thus tw^o chapters are on examining the 
pulse and urine. 

Afterwards, when the charactsr and name 
of the disease has^ been found out, wLnt sorts 
of medicaments are to be administered, is ex- 
posed. 

3. First liquid medicines, of which there are 
^ for curing inward heat, and 23 for assuaging 
co]d fits or ague. Together thefe arc 77 sorts 
of liquid medicine. Whep by these there is no 
rfiaedy, further is an, 


4 . finuxBco'atioii of powdered medidne, oir me- 
dicamentB in powder, of which the mixture is 
stated to amount to 96, for assuaging the.heat 
of any distemper ; and 69 against cold fits. 
Both together 93I66. When they afford no 
relief) there is taught of another remedy. 

6. Physic or medicaments in pills, of which 
the different kinds of mixture amount to 22. 

6. The several kinds of simp, (a kind of 
mixture) are described or taught ; of ^’^hich 15 
are for assuaging heat, and five against cold 
fits. Both togethera=20. 

For procuring strength to the body, and for 
drawing out an inveterate disease. 

7. Is taught of a mixture, called medicinal 
butter consisting of sever^ ingredients, of 
which there arc 14 sorts for curing heat, and 
nine for taking away cold fits. Both toge- 
ther A: 23. 

8. 13 kinds of mixture of calcined powder, 
for curing an ague caused by a too much 
abundance of phlegm. 

9. 17 kinds of mixture or syrup, especially 
for the purposc^f assuaging heat. 

10. 19 species of mixture of medicinal wine 
(or spirituous beverage), are enumerated, for 
curing diseases, in which wind prevails. 

1 1 . A mixture, as a remedy against any in- 
veterate mabidy w'hatcvcr, prepared of preci- 
ous stones, for curing the diseases of princes, 
and of opulent men. One against heat, and 
11 against cold ; eight against both; toge- 
ther =20. 

Since men, in general, cannot have precious 
stones required fur such a mixture for curing 
diseases, in the 

12. Is taught of such vegetables or plants 
that arc procurable by all, of which the several 
mixtures amount to 24 for curing heat ; and 
14 for assuaging cold fit. 

Thus taking together all assuaging remedies 
from the liquid to the vegetable medicines, 
there are 4 18. So much of the assuaging re- 
medies. When they* ate insufiielent in the 

13. Is taught of purging or depurutory medi- 
cines in general. 

14. Of purging medicines operating down- 
wards, for carrying away corrupt blood, bile 
and the relics of other diseases. There ai’e 
three kinds of such purging (or depurntory,) 
medicines, operating ; gently, moderately, 
aad strongly ; of which all there are 82 
species. 

15. For carrying upwards or ejecting the 
remains of such diseases, as belong to the 
phlegnuitleal kind : here vomits are prescrib- 
ed, of which there are eight of the stronger, 
and eight of the gentle kind, both =16. 

16. A composition of medicine, for cleansing 
or purging the nose, five of the gentle, and 
two of the strong kind. 

17. Elixirs or extracted juices, for drawing 
downwards the diseases in the entrails or in- 
testines and guts, 

18. The same continued and specied. 

19. Elixirs or mixtures for cleansing the 
veins, (or depuratory elixirs for do.) Tims se- 
ven chapters are on depuratory tncuiclnes. 
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If by the above means there is so sufficient 
relief, in another sutra is taught of other, soft 
and hard remedies. 

20. ^ How to let blood in sueh^ distempers, 
when heat prevails. There arc counted 77 
veins, of which any may be opened for letting 
out blood. 

21. The application of a caustic for curing 
diseases, when cold, or cold fits prevail. 

22. use of a venomous mixture* 

23. On the use of medical bath, for diseased 
members. 

24. On adhibiting medicinal unguents. 

25. On medicines operating downwards. 

26. llie conclusion. Though there be 
many ways (1,200) of examining the heat and 
cold prevailing in any disease, they all may be 
reduced to the following : to look on the 
tongue and urine, to feel the pulse, and to ask 
(after the circiiin stances f)f the beginning and 
progress of the disease in question. 

Art. II. — Journal of a Tour through the 

island (f llamhree^ with a Geological 

Sketch of the. Country j and Brief Account 

of the Customs^ of its Inhabitants. 

By Lieut. Wm. Foley. 

In the widely extended circle of our In- 
dian empire there yet remains so much to 
i»e gathered of general intelligence both with 
respect to the mannert of the inhabitants 
and the character of the soil, that we hail 
with peculiar satisfaction the exertions of 
individuals who are endeavouring* to supply 
us with the required information. The 
Government is still continuing its grand 
trigonometrical survey ; but its progress is 
ncc‘::s,sarily slow ; and* in the mean wliile 
we rule over large tracts possessing many 
intrinsic properties with which we are, and 
would continue to be but imperfectly ac- 
quainted, were it not for the spontaneous 
efforts of a few eiiteriirising men, whom the 
love of science stimulates to tlie prosecu- 
tion of such enquiry as their leisure from 
professional avocation permits. Our ob- 
ligation is the greater, inasmuch as the 
motive is wholly divested of selfishness. 
The only wish on their part, being that their 
labors may be found a useful addition to 
our stock of general information on the 
points in question. Of such a character is 
the work before ns. It is written by Lieut. 
Foley, and although professing to be no 
more than a mere sketch” of manners 


1 and cnatomB with an aecoittpaii3riAg dis- 
quisition on the geology of Rambree Island, 
comprises a great variety of interesting and 
instructive matter. The narrative is well 
drawn up, free from all pedantry in terms, 
and told after a mode so wholly unaffiseted, 
that those the least initiated in ” nature’s 
mysteries” may derive gratification ftmnthe 
perusal. 

“ It was with the view ef throwing some 
light u]K)a the geology of Rainlyree that I pre- 
pared this Jourual for transmission to the 
Asiatic Society ; a consciousness of my pre- 
sent superficial information on many (^K)iuts 
connected with the geology of the island 
would have induced me to reserve this com- 
munication for a more favourctble opi>ortunity 
was I not apprehensive that such a season 
would never arrive, and that the little leisure 
I now have at my disposal must of necessity 
he devoted to duties of a professional nature. 
To a lirief geological description of the island 
I have aded such other matter connected with 
the condition, and manners of the inhabitants 
as appeared deserving of mention, cither from 
its novelty, or the value it may possess in the 
scale of utility.” 

Lieut. Foley commences his journey at 
Khyak Phyoo, the military cantonment of 
our Government on the Island, and skirting 
along the coast conducts us to the principal 
town of Rambree. 

In the year 1148, (Mugh series) the 
conquest of Arracan was effected by the 
Burmese, who divided the country into four 
principal districts, naming them Dwyana- 
waddec, (or Arracan Proper.) Yamawaddi 
(Rambree Island) Megawuddie, (Cheduba) 
and Dornawaddi (Sandoway). Lieut. Foley 
supposes Cheduba to be a name given by 
the Bengalis, as the proper native name is 
Mdong. 

The Island of Rambree presents along the 
coast, high land, covered for the most part 
with impenetrable jungle ; it is only in the 
interior that spots have been cleared out 
for cultivation. The geology of the island 
affords nothing very nm^l. The rocks are 
of the newest formation and owe their origin 
to the agency of fire. Alluvial and diluvial 
deposits arc common to the whole tract. 
The Hills range from N. K. E. to S. S. E. 
and vary if^ their elevation from 500 to 
3,000 feet. Smaller hills, branching frofn 
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giiw room for ^ cultivation of rice. The 
soil of the hills is argillaceous, and their 
surface being thus composed of a stratum 
of clay, the deposit at their base being form* 
ed of the same, oflbrds opportunities for 
cultivation contrasting strongly with that in 
the immediate vicinity of the cantonment. 

Leaving Khyak Phyoo our traveller pro- 
ceeds by the sea-shore towards the villages of 
Membrann and Kyaprath ; in the neighbour- 
hood of the former he finds some old Pe- 
troleum wells, which arc no longer worked. 
He then reaches Kyakprath, where the hills 
have been partially cleared and small 
patches of open ground are devoted to the 
growth of cotton. While at this last place 
our autlior had an opportunity of witnessing 
some of the games to which the inhabitants 
are much addicted. These are boxing, 
wrestling, and the kulomct described as 
something similar to our “ battledore and 
shuttlecock only that the ball which is hol- 
low and made of cane,” is impelled by the 
foot instead of the hand. In addition to 
these the Mughs have other peculiar festi- 
vals of which the principal arc, 
SANGRAIN-KYADEH 

This occurs in the month of Tagoo^loj 
(April, at the commencement of the new year, 
and during this season, the games otReh-Aoun- 
dee, and Leh-prinedee are held. The former 
very much resembles what is observed in our 
own country on New-year’s-day. The women 
throw water over the men, who generally re- 
turn the compliment ; no distinction is paid 
to rank. The water is thrown indiscriminate- 
ly, and with an unsparing baud, upon high 
and low, and all seem determined fo enjoy a 
season that permits of such unlimited free- 
dom. The L^h-prinedee is the boat-race, 
which is held at the same time : a number of 
boats assemble in abroad creek, and start for 
a certain place, each striving to outstrip the 
other. The boats are im])elled with oars, 
and those that are light and w'ell manned, 
have a surprising speed upon the water. The 
shonts of the rowers, the strains of wuld 
music, and the gL/ appearance of the boats 
decked out at the stem with branr'.hes of plan- 


* The whole Qf these festivals owe their 

tonree to 8ome,fhba1o<is narrative, preserved 
in the sacred ' writings or other books, and 
religiously believed hgr an Ignorant and super- 
ftltious people. I regret that L'jm, from my 
rery imperfect acGuaintance with the language 
of this country, debarred an opportunity of 
mhscribfng any part of these. 


tgia trees and garlands of flowers^ give a most 
pleasiiig and striking effect to the scene. |U- 
turned to the place from whence they started, 
a donation in money, or a piece of silk, is 
generally presented to the winner by the mas- 
ter of the ceremonies. Nautches and enter- 
tainments succeed the boat race, and the 
festivities are closed with ofierings to the 
priests and the Rautoo^t who is on this oc- 
casion carefully washed and adorned. 

2. OOBHO-CHOUNDE.— Tliis festival 
isheld in the months Wajkoj (July,) Wagoung^ 
fAugust,) Tantka-lcng, (September,) and 
sadyne^Kyoif (October.) The people fast for 
a few days in each month, and proceeding to 
the Kioumst, dressed in their smartest at- 
tire, prostrate tliemselves before the Phraa!^, 
and make suitable offerings to the priests. 

3. WINGBAUH-POE.— occurs in the 
month Sadyne^Kyot. (October.) — By way of 
celebrating this festival, a labyrinth is con- 
structed by menus of bamboo fences, so pla- 
ced, ns to make the path very narrow and in- 
tricate from the numerous turns it takes. 

People of both sexes, and of all ages, flock 
to this place in the evening, dressed in their 
smartest clothes, ; old as well as young thread 
the labyrinth, enjoying thefun that is occasion* 
ed by their several mistakes in endeavouring 
to get out of it. A temple is erected in the 
centre of the labyrinth, ai\d within it are four 
images of the Ruddha saint, to which the pas- 
sengers severally make obeisance, placing 
small lamps upon different parts of the build- 
ing for the purpose of illumination. The 
evening of each day generally closes with a 
display of fire-workes, and the BouiMy^ a 
ludicrous dramatic representation, very much 
resembling the PutU of India. In addition 
to the above, a ceremony, termed the PuddSy- 
sahf is performed during the month of Sadym- 
Kyot, This consists in the construction of 
a frame- work , intended to present a tree which 
is carried about upou the shoulders of the peo- 
ple, and upon it arc^hung such bequests as 
are made by individuals, in the shape of cloth, 
silks, dishes, &c. the whole of which arc in- 
tended for the useof the inmatesof the Kioutas. 
Much is collected in this manner, it being 
considered highly meritorious to make even 
the smallest giR on this occasion. The pro- 
cession is generally accompained by dancers 
and musician*?, whose services are wholly 
gratuitous ; for whatever they may indivi- 
^ly collect, is, in like manner, devoted to the 
necessities of the Kioum. 

4. The Ruttah-hdeh is held in the month 
of Taboo-dwar^ (February,) when the cold 
weather is supposed to have ended. A small 
tree is placed upon a cor that had been con- 
structed for the purpose, and to each end of 
this vehicle ropes are attached. The people 
assemble at the place from all quarters, and 
two parties (generally selected from the in- 
habitants of two neighbouring villages) are 


* Image of Gautama, 
f Monasteries. 

X Gautama. 
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fomfed /br a trial of ^jtrength : one party pnl-* 
ling against the other. The successful party 
i s allowed to draw the car away to their own 
villagCy where it is finally consumed. 

Several other wrestlingmatchcs were made 
until it became too dark to prolong the game. 

I now returned to the village, and entering my 
host’s house found a supper waiting my arri- 
val. It was laughable to observe the curio- 
aity of the villagers to see an Inglke at the fee- 
ding hour. Men, women, ojid children moun- 
ted the michauny to the very great hazard of 
its coming down. There was in the appear- 
ance of my visitors nothing of that fear and 
abject submission so characteristic of the na- 
tives of India. The women, as well as the 
men, stood gazing upon me, and all joined in 
the laugh excited by the European mode of 
handing the food to my mouth ; to them so 
iucoin(\>reheDsible and ridiculous. The chil- 
dren were not afraid to approach, and I was 
not so uncivil ns to refuse them a share of the 
viands they apparently coveted. It was re- 
ceived with pleasure, and offered in return 
to their parents. A mother Tiad a very pretty 
infant at her breast, and I was sui prised to 
see her give it a piece of bread that had been 
previously chewed. I found on inquiry that 
a child is fed with a mouthful of boiled rice, 
reduced to a state of mucilage, on the second 
day of its birth. This it is said conduces to 
its vigour, and hastens the period for its final 
separation from the breast. 

The next stage is Kawng which is remark- 
able ns exhibiting the remains of a few mud 
volcanoes, the only indication of their ac- 
tivity how’ever being the existence of a 
spring of muddy water at the summit of 
each volcano. “ The mud was of a grey 
colour and impregnated with much calcareous 
matter.” Other volcanoes or their remains 
were visible on the hills to the left as ou>* 
journalist approached Kaeng. From the un- 
dulating appearance of these, covered with a 
fine green sward, and studded with a few Jhow 
trees (as is invariable where ever these vol- 
canoes are found) the effect is said to be 
both agreeable and striking. At the foot of 
a volcano Lieut. Foley found several 
” boulders” of a rock resembling clink- 
vtoncy which he imagines to have been eject- 
ed from them while in a state of igneous 
fusion. From Kaeng the route continues 
to Sadong, This is one of the most fertile 
districts of the Island. Extensive plains of 
rice cultivation and petroleum wells yielding 
” a fair supply of oil are found here, and 
such is the fruitfulness of the soil that the 


prineipal exportations of the former are 
from this place. One well is said to give 
as. much as three quart bottles of oil daily 
and ” allowing that the others affords as 
much, the entire quantity would be 70 
maundsy between the Ist of November^ and 
the 1st of June. These welUy and indeed 
all those existing in this Island, and that of 
Cheduba are farmed by Government, and 
sold to the highest bidder. The system is 
regarded as a bad one, and in lieu of it 
Lieut. Foley proposes as follows. 

” The whole of the wells known to exist in 
the islands of Rambree and Cheduba are far- 
med by Government, and sold^annually to the 
highest bidder ; I conceive it w'ould be (in the 
end) far more advantageous to Government 
was the sale to take place every three yearSy 
instead of annually : was more labour bestow- 
ed upon these wells, the produce would be 
greater ; but the present system deters a pur- 
chaser from devoting his labour to the pro- 
duction of an article that may become the pro- 
perty of a more successful candidate, before 
he shall have received any return for the capi- 
tal he had already invested in them. The wells 
were sold this year for 120 rupees. 

The oil is sold in Ladong at the rate of one- ^ 
half tillia per rupee. The weight of a ttUia 
varies from nine to sixteen seers. The La- 
dong tillia of oil is said to be as much as can 
be contained in 18 bottles or 13 § seers. The 
oil is much used, especially for burning ; it 
burns long, and gives a fine clear flame ; it 
has, however, a very disagreeable smell, and 
is so highly inflammable, that it must be used 
with caution. 

The oil produced on the Island of Cheduba 
is not so abundant or so pure as that of Ram- 
bree, One of the Petroleum wells in Ladong 
is said to exist on the site of a dormant mud 
volcano — a circumstance not at all impro- 
bable, when it is considered, that the gasess 
and inflammable substances forming the con- 
stituent parts of either, are, as far as has 
been hitherto discovered, essentially alike. 
The soil thrown up from these wells is highly 
bituiniuous, and in some instances abounds 
with very beautiful crystals of iron pyrites.” 

Whilst at Ladong our author witnessed 
the funeral rites performed over the body 
of a Phoongee or BuddWst priest, and take^ 
the opport^ity of making minute enquiry 
as to the nature of their religious duties. 

”The assumption of the monastic garb is 
voluntary ; the person who expresses a wish 
to become a Phoongree is admitted into the 
convent (vWihout regard to country, or the 
religion he may formerly have professed)^ 
provided he stipulates hiB readiness to con- 
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finiai to tli« Buddliitt olMOwaBoeo in matters 
of ftikli and discipline, andthere exists no 
ftediment (such as hia havini^ a family to sup- 
port, or hie not having obtained tbe permis- 
sion of his parents, &c.), to his abandonment 
of earthly pursuits j sickness, deformity, and 
a bad character are also sufficient causes for 
reiection. Should none of these obstacles 
present thmnselves, the candidate is admitted 
into the JTioum, and attired, in the prescribed 
dress, enters upon tbe duties of a Phaongree, 
If, as is generally the case, his age shall not 
have exceeded 15 years, he is appointed to the 
performance of the menial duties, and gra- 
dually initiated in the peculiar tenets of the 
sect, until he shall have arrived at the age of 
20 years, the time appointed for confirma- 
tion.” 

It is remarkable how most religions (we 
altogether except the Mahoramedan, which 
commenced enforcing its doctrines at the 
sword^s point, start with a purity from wliich 
tbe disciples but too frequently diverge.,Many 
are the proofs that originally there was but 
one Law Giver and but one law acknow- 
ledged. In all creeds we are taught 
that abandonment of worldly objects is the 
first and most momentous exaction, but as 
society advances, we almost invariably find 
►the priesthood claiming their privileges in 
secular affairs, and entering w'ith avidity 
*nto the schemes, intrigues, and politics of 
the Governments to which they belong. It 
is evident that religion should remain all 
together removed from scenes of contention ; 
because it is in its essence immeasurably 
superior to them. Such, however, is the 
common frailty of our nature that we can- 
not divest ourselves of individual claims 
in society nor set ourselves wliolly apart 
for the service of God without for- 
feiting those worldly advantages, wl^’ch it is 
one of the weaknesses of our lot to be thus 
unwilling to forego. How long the people 
whose manners and customs we are tracing 
will retain their present habits, is hardly 
problematical. Simple as they appear, their 
customs are indescribably immoral ; and 
choracterixed with^'a degree of shameless- 
ness which steel their hearts against 
those noble anB warm endearing affections 
which civilization, perfected by the doctrines 
of unsullied Chi'istianity, inspires. Our 
intercourse, if enlightened with^such views, 
will assuredly engender other thoughts 


and offer odier prospects, when the period 
arrives which will fit them for a simpler and 
holier creed. On the other band, if the inter- 
course of Europeans with them be unsancti- 
fied by any religious feeling, how much of evil 
passions now dormant will not be awakened, 
how much of primitive simplicity will be 
exchanged for the cunning of the world's 
knowledge and craft among these pupils 
ofBoodha. We shall follow up this 
review in our next No. and offer to our 
readers some general remarks on the neces- 
sity of pursuing this species of investigation 
with a more determined vigor. The advan- 
tage would be to the Government as the 
power to perform it certainly is. Will it be 
exerted 


lIEDEMAX’i^ PHYSIOLOGY OF 
MAN. 

PARALLEL BETWEEN THE MANI- 
FESTATIONS OF ACTIVITY OF OR- 
GANIC AND THOSE OF INORGA- 
NIC BODIES. 

(Cunt tnueJ from page iiG,} 

OF THE MENIFrSTATIONS op ACTIVITY COMMON 
TO OnO\MC AM) ISDiKiANIC UOOlhS AND 
Till III MUDIFIC'A llO.Nh 1^, TMi; FOKMl ll. 

XT.VIIT. I’he nini'ifp^fations of oefivify 
and of po^^e^ of inoif.inii' bodies are reducible 
to repulsion :>nd attraction. The first is shown 
by inipf^iietiubility nnd extension, the second 
by nu'cliaiiical attraction, qravily, coliesion. 
adhesion, and chem^al affinity Physical 
philosopiiers designate by the names of .ilii ac- 
tion and repulsio.i lliose inherent causes in 
bodies on which these plicnomeua depend. 
They have dLcovered a great poition of the 
laws according to winch these forces act, 
without being able to detect their fuadameut- 
al cause. 

XLJX, Similar plienomena, or manifesta- 
tions of activity, are obaeived in living bodies. 
All of them pos-jcss extent and weight ; cohe- 
sion and adhesion is exerted in all of them, 
and we see besides, in all, the play of chemi- 
cal affinities. But these phenomena, although 
the effects of general physical forces, are modi- 
fied by the manifestations of activity peculiar 
to organic bodies, called life, and by powers 
of a particular kind, viz. organic powem. All 
the physical and chemical properties of plants 
and animals, the manner in which they fill 
space, their extension, their gravity, their cohe- 
sion, the chemical afiinities wliich operate in 
them, depend more or less on the organic pow- 
eis by which they are animated. A further 
proof of this is, that plants and animals are 



MANIFESTATIONS OF LIFE INEXPLICABLE BY GENERAL LAWS Ac. 119 


produced from other living bodies of the same 
species as themselves, and that all their qua- 
lities, form, peculiarities of weight, of adhe- 
sion and coiiesiooi the form and composition 
of their parts, in short the mode of showing 
their own action, are determined by the orga- 
nic powers of the bodies which originate them. 
We know of no living body geneiated by the 
action of purely physical or chemical forces. 
All the qualities, therefore, of organic bodies 
should be looked upon as the effects of life. 
Even those phenomena seen in them, which 
they exhibit in common with organic bodies, 
undergo modihcations of their specific action, 
and should be considered as subordinate to 
the organic powers. 

L. The weight of different living bodies 
depends on their life, and vanes according to 
the periods of age, the state of nutnve func- 
tions, £ind divers influences, cxtcinal ns well 
as internal, which modify the manifestations 
of activity of these functions. 'J he specific 
gravity ol all Ihcir solids and liquids is also 
suhiect to continual changes during the course 
of tlicir existence. 'I'iie liquids contained in 
the different ‘•paces, cavities, or vessels of the 
planti; and animals, are not diatiibutcd accord- 
ing to the law of gravitation alone: they are 
fiequcnlly moved against tlieir gravity, and 
their manner of movement and of distribution 
Ls dependent on then manifestation of life. 

I J. The degree of cohesion, of adhesion, 
and consistence of organic bodies, of all their 
liquid and solid parts, varies extremely accord- 
ing to the duration of their existence and 
manitestations of activity*. Plants and ani- 
mals liave but little consistence and cohesion 
m the first period of their existence. 'I'hese 
properties become more pronounced in them 
in pro)jortion as they are developeil. and for 
the most part they attain their maximum in 
advanced age. Various influences, wdiich 
modify their manifestations of life, as heat, 
light, the atmosphere, water, and food, pro- 
duce changes in iheir state of cohesion. This 
changes even in consequence of their internal 
action, as is particularly se**n in the contrac- 
tion of the muscles. The same is the case 
with the chemical affiniiies met with in living 
bodies. Tlic composition of these bodies, as 
well in their entire as in their different parts, 
together with all thechanges which take place 
during the existence of organic bodies, should 
be considered as the effects of life.'* 

Neither does heat spread over living bodies 
in the same manner, nor after the same laws, 
as in bodies not endued with life. The 


* Berzelius also (Lehrbueb der Cheroie, v. 3, 
part let, p. 135) recoguises this, when he says, 

** The elements seem to obey, in living bodies, 
other laws than those in dead bodies, or bodies 
not endued with life. The cause of this difl'er- 
ence has hitherto been withheld from our 
enquiries, and we attribute It to a power of a 
peculiar nature, belonging only to living bodies 
— the vital power. This something isplofed 
altogether beyond inorganic elements ; it is 
not one of their original qualities, as gravity, 
impenetrability, mectric polarity, &c.; but 
we can neither conceive what it is, nor how it 
as generated or finishes.'* 


) greater number of animals maintain the tem- 
perature peculiar to them, although that of 
the surrounding media lie difl’erent. 

Lll. Kven when tlic life of organic bodies 
is extinct, we should consider the q^ualitiea 
which they possess, from the time of death to 
the complete resolution of organization, as 
results or the organic powers which have l^en 
active in them. Besides the powers of life, 
Bichat*^ admits, in oiganic bodies, par- 
ticular qualities, amongst which he classed 
extensibility, contractility, and elasticity of 
the tissues, which he regarded as inherent id 
their texture and the arrangement of the mole- 
cules of which they are composed. He thinks 
them independent of life, because they remain 
after death, and are only annihilated after 
the establishment of putrefaction and destruc- 
tion of the organs. He adds, that life cer- 
tainly augments their energy, but that it is not 
tlie cause of it. 'I'hese properties arc also the 
effects of forces which life has put into action, 
for the tissues whicli possess them have been 
produced during life and by life. 'I'he qua- 
litie.s which still remain inherent in them after 
death proceed from their composition and 
texture, and these are produced by the mani- 
festations of life. So soon as chemical aflini- 
ties Ukc the upper hand in dead bodies, during 
fermentation and putrefaction, these proper- 
ties of the tissues also disappear and are de- 
stroyed as the last remaining effects of life. 

Llll. Hence It follows that the qualities 
of organic bodies, as well those observed in life 
as those remaining even alter death, hlioulJ 
be considered as the effects and results of spe- 
cial powers that are exercised in these alone. 
All the phenomena of these bodies, even those 
ofgeneial physical forces, are produced or 
modified by life and its powers. Reil, there- 
fore, T was right when he said that, in a 
living organ, nothing is dead, not even elasti- 
city, and that all therein is modified by whut 
we call life. 

The manifestations of life, such as we 
recognize them, aic inexplicable by the general 
laws of physics.;^ Neither the power of 


* On L»ife and Drnili, p. 43. General Ana- 
tomy, V. i, part 1, p. :{ft. 

+ Archiy, lur du* PhyHiologic, v. vii, p. 4SS. 
i BufTotf (Histoirc Nut., v. ii, p. fto) Mays, 
j’Bvoue que . 1 C pense bien difTeremmcnt de 
CCS philoMophcs ; il me scmblc qu'en n’adinot- 
tcut qu'uu f (*rtaiii nonibre dcs pnncipcs 
meebaniquew, il n'onl p.is scnli tombien its 
retrCcisMoieiil la philosoj>hic, et ils n’uiit pas 
vu, que pour un pliruoinf'nc qu'on poiirraity 
rappelcr, ily€“ii a\oit niille qni en i^toicnt 
inuepeudens. L'idc*- dc rainoncr I'explication 
de t«»us li‘s phruomciiesu des print ipcs mceba- 
niquoM, cst asmirciiicut grande et liolle; co pas 
est lo plus bordi qu'on pul f.liTro en phiJoMophie, 
ct e’est De.sr.'g*ti“s cpii I'a Init ; inai-i cette Idee 
n*est qu'’uii pro.iet. J^e dclaut de la pbilosophio 
d* Ari‘*totc etoit d’omplovercnmuie causes tons 
les etretM particulicrM ; reJui de ccllc de Des- 
cartes cst de ne vouloir employer romme 
causes, qu'un petit nombre d’effets generaux, 
en donnant rt^xi lusion k tout Je reste. Il me 
semble que la philoHOphie sans defaut seroit 
cello ou I’on Vemployeroit pour muses que 
des eflets generaux, mats ou l*ou cher^hcroit 
en memc temps k en augmenter le nomi re, 
ent& bant dc gencraliser les effets parti. u- 
liers.” 
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nor that of afrtrftctioRf with all their it 
tkiodi£catioD.s, is sufficient, according to re- 
searches hitherto made, to explain life. Already 
it has been more than once attempted to 
deduce life from ^he laws of mechanics, phy- 
sics, and of chemistry. This error has been 
committed by the phy.-iologist'i and physi- 
cians of the ialroraatheiiiallc and iatrochemi- 
cal schools. In every age distingiiUhed natu- 
ralists discovered this erroi and opposed it. 
The difficulty of explaining the manifesta- 
tions of activity of living bodies by the laws 
of other natural po\voi!«, p.ohably depends 
on (he imperfect knowledge winch is po.'scsstd 
concerning natural phenomena in geneial ; 
but so longas we cannot succeed m account- 
ing for them in this manner, we aie authouzed 
in attributing them provisiunally to powers 
of a particular species. 

(To be continued.J 


ON THE RELATION OF THE SPKCT- 
FlC HEAT OEBODU^S TO TUEIH 
ATOMIC WEKJHTS. 


This paper is intended lo convey a con- 
densed view of the researches of Avogrado, 
an Italian philosphcr, as related in two 
.separate memoirs.^ 

It may be proper to observe that in h pre- 
vious paper,*!' fioni the consideration of the 
iiftmity between the dcnsitv and specific heat 
^ of bodies, he had Catabbslicd the formula 
m 

=»-— where the density of the ductile metals, 
02 

is simply proportional lo the mas*? of the atom 
divided by the cube of its atHnity for heat, or 
affinitary number as it may be termed; a repre- 
sents the quantity wdiich corresipondi with the 
cube of the distanceof the centres of thcatoms, 
that IS tosay.ihisdisiaucei', simply proponionai 
to the affinity of each substance tor heat, 
the mass of the atom not entering into its 
determination. 


7'he affinitary number is obtained by divid- 
ing the atonijc weight of a body by that 
of potassium, which is considered unity : 
thus, the affinitary number of gold will be 
i^. 5=2’5. or, as Avogrado makes, 


m 

6 073. Then m=5 073, d-22 l8 and d=r^ 

‘he 

affinity of gold for heat. 

M. Avogrado, by his experiments on the 
specific heat of bodies, has confirmed the 
accuracy of the baw deduced by Dulongand 
Petit, from their icsearches, ihwtthe specific 
heat of the atom of a compoiiud gab u expressed 
by the square root of the whole, or fractional 


* Ann. de Chim. et de Physique, t. Iv. and 
Ivil. ^ 

t Memorie della Reale Accademia delle 
Scienae di Torino, xu* 01. 


number of the atoms of the simple gases, by 
whose combination the compoundatom is formed. 
Ho has, however, been more particular in 
his expression of the law, which, according 
to him, isuf the following import : the specific 
heat of an atom of a compound body is equal 
to the square root of the whole, or fractional 
number, expressing the atoms or 2ti^rtions of 
atoms which, by their combination, from the 
atom of the compound body, whether in the 
solid or liquid state, adopting as unity thespe* 
cific heat of some simple body in the same slate, 
1 Ills rule, however, is not easily applied to 
solids and liquids, because the atoms and 
volumes of gases are equivalent ; whereas, iu 
the former classes, it is a question requiring 
much investigation to resolve, what is the 
composition ot the compound atom in the 
solid or liquid state. For the composition, 
according to theoretical considerations, is often 
different fiom what it is in the ga.seous or 
vapoiiiic state. Impressed with a desire of 
clearing up this difficulty, Avogrado was led 
into the discussion of the subject of the atomic 
weight of bodies, and has considered it proper 
to reduce the nwnbers attached to them by the 
Continental chemists to onc-half. These new 
Dumbeis being deduced from the consideration 
of tlie specific heat, he has termed them therm 
mic atoms. The numbers were ascertained by 
means of an instrument of simple construction. 
The vessel in which the substance to be 
experimented on was placed, coDiisted of a 
cylinder of thin brass, with a flat Upper ed^e'. 
To tills is applied a brass plate, pierced with 
three holes in its circumference, to enable 
three sciew’s to puss winch rise ou the edge of 
the vessel, and are tightened fromt xbcve by 
nuts, 1^0 that I y interposing betweeili tlni^Iaie 
and the edge of the vessel a portioa of oil 
skin, the access of water and external air is 
completely prevented. This vessel is con- 
tained in a large one, also made of brass, 
intended to hold adeteiminate quantity of water 
at the tempeiatuic of the atmosphere, m 
which is placed a small mercuiial thermo- 
meter with a bi ass si^ale, and covered bulb, 
which L completely immersed in water. 

To ascertain the specific heat, the small 
vessel was filled with the substance in powder, 
if it was a solid, and the weight noted. The 
vessel was then closed with the brass plate, 
and was kept in a vessel full of boiling w'ater, 
until It was concluded that it, as well as Us 
contents, had acquired all the heat which 
could be communicated to it by boiling w'ator. 

U he temperature oi the air ; that of the 
water contained in the interior vessel of the 
apparatus, and tiiat indicated by the thermo- 
meter which was plunged into it were marked ; 
the small vessel was then rapidly removed 
from the vessel of boding water, by means 
of a pair of pincers, and placed in the exte- 
lior vessel. This being done, the temperature 
indicated by the thermometer of this vessel 
was marked every minute. This tempeiq.- 
ture increased at flist rapidly, then slow]^, 
and generally reached its maximum in eight 
or ten minutes. It is obvious that this 
method would be a very easy one for deter- 
mining the specific heat of bodies, if it di^hot 
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happen that during the experiment, the water 
in the exterior veaseiis constantly giving off 
heat at tlie expense of the substance, which is 
the object of experiment, and conveying it to 
the vessel andsurroundingbodies. Avogrado, 
however, corrected this source of error by 
applying Newton's law, according to whicb^ 
the communication of heat is continually pro- 
portional to the actual difference to tempera- 
ture between the two bodies, a law which is 
exact for moderate temperatures. He found 
also a formula nearly accurate, in whicli the 
excess of temperature of the exterior ves^cU 
and of the water contained in it, above that ot 
the surrounding air, as well as of the interior 
vessel, and the substance contained in it above 
that of the water, is regarded ns being a mean 
dining the experinieut between the initial and 
final excess. . 

Accoiding to the law of Dulong and Petit, 
the specific heat of simple bodies, talcing for 
unity that of an equal weight of water, mul- 
tiplied by their atomic weights, gives us the 
constant number *375, (or *.376*) In other 
words, ll'O spccifie heat of an atom of these 
bodies IS *375, adopting asuflity the specific 
heat of a body of water, equal iuw^iglitto 
that of an atom of oxygen. From vvliicli it 
follows that if the same law applies to oxygen, 
and if the relation adopted between the atoms 
of diffeicnt bodies and that of oxygen, is leally 
that which exists between tlie atoms, to which 
the law refers, and which may he called their 
ihertmc atoms, the specific heat of oxygen in 
the solid state, ought to be 0 375, taking as 
unity that of an equal weight of water, 'i his, 
however, cannot he veiilTed by experiment, 
bccauNO we aio unacquainted witli any me- 
thod of operating upon oxygen m the solid 
Slate. It IS obvious, therefore, that to fix the 
atoms of bodies relative to oxyger^, is .some- 
what arbitrary ; for the rule ol llie equality of 
the specific beat of atoms, would be veiifi' d 
by tloubimg all the atoms m rcUiioii to that of 
oxygon, or m taking a half or third, piovided 
that wc changed at the same tune the constant 
numi^er. 

Let ns turn our attention to vailoiis bodies 
with this object in view. I. 'I’he specific heat 
of carbon appears to indicate that wo may, 
reduce the atoin.s of sulphur, and the metals 
to one-half of liie numbers allrihuted to them 
at pioseut. The atom of carbon is ically 
0 764 (or rather *75, as will bo picsently seen) 
of the atom of oxygen. The same relation 
ought then to subsist between the atoms of 
oaibon and oxygen, both in the solid state, 
in order that the law of Dulong and Petit 
may be applicable. The specific heat of car- 
bon, accoiding to the determination of Ciaw'd- 
ford and Avogrado, is 2.5, or one fouith of 
that of water. Now, *75, the true atom of 
carbon (and not *764, the nuruber adopted on 
the Continent) .25 = •1875, or the half 
of *376, and exactly the half ol ,375, the 
co-efficient adopted by Avogrado. From this 
fact A vogrado argues that the co-efficient of the 
law of Dulong and Petit ought to be reduced 
to this half number, .1875, and for the 
same reason that the atoms of sulphur and the 


* Thomson on Heat and Electricity, 07. 


^metals should be reduced to the halfofthe 
numbers which represent them at present. The 
specific heat of carbon would then be, accord- 
ing to this modified law g: « == 0*26, or 
exactly the result of experiment. The num- 
ber deduced by Avagrado is, however, incor- 
rect, because he adopts *764 as the atomic 
weight of carbon, instead of *75, the number 
obtained by Dr. Thomson, and which is here 
substituted. 

In this view of the .subject the specific heat 
of oxygen, in the solid slate, ought to be *1875, 
a number whii-h Avogrado also finds to he 
nearly the specific heat of oxygen in the state 
of gas, by a calculation founded on the experi- 
ments of lienird and Dclaroclie, relating to 
the specific h at of tlie oxygen ot the air com- 
pared to that of water; and it is |>robablc that 
the specific heat of a bodv, whicli preserves 
the same atomic composition may notdiffer 
much in cucli state. 'I'liis cou4d not happen, 
however, if the numbers* are preserved to 
winch Dulongand i^elit applied their law, 
because the specific heat of oxygen would 
then be *375, or the double of that which it 
po-scs.->e¥t in ilie gaseous state. 

2. PllOSPHOIHTS.— the specific heat 
of thi-^ substance wa«, determined by Avogrado, 
by observing how many degrees, phosplioius 
at several degiccs below /eio cooled the liquid 
(which was spun of uine) in the exterior ves- 
sel. '1 he mean of two e,\pei imeriis gave tor 
the specific lieatof l»lu)^pho^u‘* 0 385, taking 
that of water -as uniiy >ko\v, that ulomic 
weight ol phosphorus being 2* wo t>blain an 
approxiiualiun to this riuiuber il we take the 
fourth otit,oi -5, ami divide the co-ctHcient 
*JB75 by It. Ihe cjiiolient is *375, or the spe- 
cific heat of jdiosphoius in the solid state. 
Hence, according to the view laid down by 
Avogrado, the iheiniic atom of pho.sphorus 
will be *5. In the gaseous atom Ii6 considers 
thattlieie would be 8 iticiniic atoms. 

3. ARSHNKh — I'lic atom of this sub- 
stance IS 4*75, the hall ot winch is 2 375. I'o 
obtain the S|)ecitic beat we have 

*79 or '80. J'he number obtained by the 
experiment wa.s ‘8J. JMitscherlicIi has found 
the density of tlie vapour of ars'mic correspond 
to double the number at present received as 
the atom of aisenic. I'heic would, thcjefore, 
be in the gaseous atom four tlu imic atoms. 

4. lODlNJi. — Foi the specific heat of 
this substance in the solid slate, Avogrado 
obtained the nuinbei *089. 

Now, to procure an approximation to this 
number theoictically, we must divide iheatorrv 
15*75 by *8, and we have l’yfi7. Now, 
e= (X)5, lienee arsenic is analogous to phos- 
lihorus* ^ 

We may, Perhaps , extend the same analo- 
gies to bromine, and chloiine. Avogrado inleis 
that the combining atom of azote is formed 
of 2 thermic atoms ; tliose of chlorine, iodine, 
biomine and plio.spliorus, ©I 8 thermic atonis| 
and thaiof aisenic of4 true or thermic atom | 
each multiple atom recjiiiniig 5 atoms of oxy- 
gen to form^nitiic, chloric, iodic, bromic, 
phosphoric, and aisenic acids. 

Now, with regard to compound bodies, 
Avogrado considei 8 that the law deduced tiom 
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AtpeiimAnU or Duton; or the specific^ 
heat of compound gases applies equally to the 
specific heat of compound bodies in the solid 
Slate, via. that the specific heat of the com- 
pound atom of a solid body, taking as unity 
that of a simple atom, given by the law of 
Dulongand Petit,is represented bv the square 
loot of the whole or fi actional number, which 
expresses the atoms orpoitions ot simple atoms^ 
of different kinds, entering into the formation 
of this compound, a number, winch, for brevi- 
ty’s sake, may be termed the coui,tituc.nt 
iiei' of the compound atom. Consequently, to 
obtain the constarii uumoer, it is neces- 

eaiv to multiply the specific heat of compound 
todies ( taking that of an equal vveiglit of water 
as unity) fust by the weight ot tin- roinpound 
atom, taking that of oxygen as unity, as for 
simple bodies, and to divide by the square root 
of the constituent number ; and reciprocally 
to obtain the i>pccific heat of a solid body, 
taking as unily that ol an equal wiiglitof 
water, we must multiply the •square root of 
the constituent number by *18713, and divide 
by the weiglil of the compound atom It will 
now be piopei to consider tfie a|>pIication of 
tins law to the diffurcnt kinds of compound 
bodies. 


EXAMINATION OF HAIR SALT, OR 
NATIVE SULPHATE OF ALUMINA 
AND IRON. 

By Robert D. Thomson, M.D. 

The salt kno-wn under the name of hair salt 
and feather alum, which is produced by the 
decomposition of strata containing iron pyri- 
tes, hu been examined by different chemists ; 
but hitherto no definite composition has been 
assigned to it, notwithstanding the length of 
time which has elapsed since it was first 
noticed. 

Dioacorides presents us with a detail of its 
characters so striking as to prevent any mis- 
take in identi^ng it.* Ht describes it as 
being very white, astringent, in capillary por- 
tions, which resemble what was called in 
Egypt trichiiis. Pliny likewise mentions it 
particularly : “ Concrcti,*’ says be, “ alumi- 
nis nnnm ^nua schiston appellant Graeci, in 
eapillamenta qatedam canescentia aehiscens. 
Undeqmdem trichltin potius appellaver. Hoc 
fit e lapide ex quo et chalcitin vocant,’* &c.i* 
The indefatigable Tournefort visited the 
island of Milo, from which the salt described 
by these ancient authors was derived, and has 
satisfied us that the characters, as given by 
Dioscorides and Pliny, are quite accurate. X 

I. Klaproth examined a salt of a greyish- 
white colour becoming yellow by exposure to 
the air, oocuning in alum sta^, and found 
its chemical composition to be Alumina 16*25, 
Protoxide of iron 7*50, Potash *25, Sulphuric 
acid and water 77, total 100*§ 

If we consider the alumina and iron to be 
saturated the constituents will be, AJumina 


• V. 893, 

4 Pltn Nat. Hist. xxxr. 15. 
t Tournefort*! Voage 177. 

5 Beltrage, iii. 103„Cheinisehe Untertuchung 
des fcdoralauns von Frejenwalde. 


15*26 7f Protoxide of iron 7*5 1. Sulpburfc 
acid 41*77 8, Water 35*48 31, total 100*00* 
equivalent to 7 Al. S. 4-/S. ^ 31. Aq. 

2. The same chemits states that the hair 
salt from the mercurial mines of Idria, (Hb- 
lotrichum Scopolii), found in alum slate, 
possesses a silvery white colour, and consists 
essentially of sulphate of magnesia, united 
with a small portion of sulphate of iron. Ac- 
cording to a recent analysis hair salt from 
Idria consists of 

Magnesia 16*389 - 1 atom. 

Protoxide of iron. . 0*226 - 
Sulphuric acid. . . . 32*303 - 1 „ 
Water 50*934 - 7 atoms 


99*852t 

which answers to MS. 7 Aq. mixed with a 
little sulphate of iron, agreeing exactly in 
composition with the right prismatic crystals 
of the common Epsom salt. A similar mine- 
ral from Calatayiid, in Arnigon, yielded, 
Magnesia 16*495, Sulphuric acid 31*899, 
Water 51*202, 99*596 

3. Berthier bus published the analysis of a 
hair^alt, (Thomson's Inorganic Chemistry, 
ii. 768.) consisting of Sulphuric acid 34*4, 
Protoxide of iron 12* Alumina 8*8, Magne- 
sia 0*8 Water 44* 100* corresponding with A 
Al. S. 15 Aq.: 

4 In the course of an ^SaeolRsioa to the 
eastern parts of the colony at the Cape of 
Good Hope, H. Hertzog discovered, two hair 
salts in a cave on the Bushman iQver, 200 
feet above its bed, in 30« 30' S.L. and 26* 40' 
E.L., tw'cnty miles*' from the sen. Tbe cave 
was thirty feet wide, seven feet high, and 
twenty deep, having its upper part cofidied 
with feather alum, presenting the appeara&M 
of gypsifm. The salt is snow-wkm^ 

fibrous, w'ith asilky Instrc, the darker colOmd 
fibres being very clastic. The fibresare partly 
straight and partly bent. The minerid 
consists, according to H. Stromeyer, of 
Alumina ll'.U.^, Magnesia 3*690, Protoxide 
of manganese 2'167,*Sulphuric acid 36*770, 
Water 45 *739, Chloride of potassium 0.205. 
100'086§ which is expressed by 
2^ Al. S. -f- (3 M. mn.) S. -f 20j Aq. 

Under the alum a bitter salt is found, which 
is frequently crystallized in four-sided pnsms, 
and w'heu pure, is white. The mass accom- 
panying the bitter salt is weather-beaten, 
earthy, and has a salty appearance, and a 
greenish -white colour. It contains scales of 
mica, or talc, which arc parallel with its 
cleavage. H. Stromeyer found it to contain 
silica and alumina in considerable quantity ; 
very little iron, much manganese, and one 
per cent, lime and magnesia. Water extracts 
from it common salt, gypsum, bitter salt, 
sulphate of manganese, om a trace of sulphate 
af alumina. 

The salt itself consists of Magnesia I4‘579jr 
Protoxide of manganese 3*616, Sulphuric 
acid 32*258, Water 49*243, 99'696, correspond-^- 
ing with 11 MS. mn S. 91 Aq. | 

(To be Continued) * 


* Beitrage, iii. 104. 
t PoggendorfP, Annalen, xxxl. 144. 
t Ann. dCB Mines, v. 950. 

S Poggendorff, Ann. xxxi. 149. 



PLATINUM POUND IN GADOLINITE. 


CHEMICAL ANALYSIS OF GADOLI- 
NITE, TOGETHER WITH AN EXAMI- 
NATION OF SOME OF THE SALT OF 
YTTRIA AND CERIUM. 

By Thomas Thomson, M.D., P.R.S., 

L. AND £., &c., 

Regius Professor of Chemistry in the Univer^ 
sity of Glasgow ; and Andrew Steel, M.D. 

The specimen of gadolinite which furnished 
materials for the experiments contained in 
this paper, was purchased several years a^o 
from a German mineral dealer. He stated 
that he had accidentally observed it in a col- 
lection of minerals in Sweden, from the pro- 
prietor of which he procured it, and that its 
orinial locality was not certainly known. It 
weighefi several ounces. 

It was an amorphous mass, having a very 
deep green colour, so as to appear to the eye 
almost black. 

The lustre on the fresh fracture was vitre- 
ous and splendent. But whci^brokcn in cer- 
tain directions it presented a surface almost 
dull, having a whitish aspect; but when viewed 
ed through a microscope no extraneous mat- 
ter could be observed. The colour and want 
of lustre was probably owing to long exposure 
to the air, which hud acted through certain 
natural rents in mineral. For it broke writh 
much more fheility, so as to exhibit the dull 
than the splendent surface. 

Hardness 6*5 ; specific gravity at fiO® from 
4*1493 to 4*1795. The moan was 4*1607. 

Its other characters being the same as those 
of common gadolinite need not be described 
here. Twenty grains, by ignition, acquired a 
brownUh colour, and lost 0*198 grains of 
weight, or almost one per cent. This loss w as 
doubtless owing to the escape of water. 

During the pounding of the mineral for 
analysis small metallic looking grains w*ere 
observed, which w’erc carefully picked out and 
submitted to the following examinations. They 
were malleable, infusible before the blowpipe, 
not acted on by muriatic acid, but dissolving 
slowly in aqua regia. The solution had a deep 
orange colour, a levy blackish grains remain- 
ing at the bottom. It afforded a yellow pre- 
cipitate with sal ammoniac and suits of potash 
and was obviously platinum. From 120 grs. 
of the mineral 2*33 grs. of platinum were 
picked out. But the quantity was found to 
vary in different pieces. 

We attempted to analyze gadolinite by the 
processes employed by Berzelius. But we 
found that the peroxide of iron, which we had 
precipitated by benzoate of 'ammonia, con- 
tained also gluciua, from wrhich we could not 
separate it by means of benzoate of ammonia, 
however carefully added. This led us to a 
careful investigation of the properties of 
cerium, yttria, and glucina. The facts ascer- 
tained suggested the following method of 
analyzing gadolinite : — 

A. 25 grs. of the mineral, finely pounded, 
were boiled in a flash with aqa regia, till the 
whole was decomposed. The gelatinous silica 
remaining, collected on a filter, and well 
washed, weighed, elftcr ignition, 6*22 grs. 


m 

* B. The residual liquid was eTapor^tad to 
dryness, and the solid matter remaining, 
digested for some time in distilled water. A 
solution of oxalic acid was then added as 
long as it occasioned a precipitate, and until 
this precipitate was of a perfectly white 
colour. The oxalic acid retained in the solu- 
tion the iron, glucina, &c., and threw down 
the yttria and cerium inythe state of oxalates. 
The whole was thrown upon a filter, and the 
white insoluble matter was well washed. 
When dry it was a beautiful light, snow-white 
powder, and weighed, after ignition, 12*617 
grs. It had now assumed a light yellow 
colour and was a mixture of oxide of cerium 
and yttria. 

Various methods of separating these two 
Bubstances from each other were tried, but 
without success, on account of the perfect 
correspondence of the two ii> all their pro- 
perties. We were, therefore, obliged to have 
recourse to the common method of putting a 
quantity of solid sulphate of potash into a 
neutral solution of the yttria and oxide of 
cerium, which threw down the cerium and 
left yttria. But as the quatitics were never 
absoluit ly the same in two successive expe- 
riments, this method is certainly suspicious. 
By this method the 12*176 grs. were resolved 
into 

Yttria 11*087 

Peroxide of cerium 1*630— i43protoxidc. 


12*617 

C. The oxalic solution from (B.) was eva- 
porated to dryueisB, and ignited to destroy the 
oxalic acid. The residue was dissolved in 
muriatic acid, by the assistance of heat, with 
the exception of a few blackish grains. These 
were at first supposed to be charcoal from 
the oxalic ucid, but after being collected and 
ignited tlicy proved to be platinum, weigh- 
ing 0*45 grs. 

D. The muiiatic acid solution was now 
evaporated to dryness, and to insure perfect 
neutralization, heated, so that a small portion 
of the iron became insoluble on its being 
again digested in water. Into this muddy 
liquid a quantity of benzoic acid was thrown, 
and well stirred. After standing 24 hours 
the whole fro n was found to be precipitated, 
while glucina remained in solution.* The 
benzoate of iron was collected on a filter, 
washed, dried, and ignited. The peroxide of 
iron obtained weighed 3*75 grs. =3*375 pro- 
toxide. On trial it appeared perfectly pure. 

E. The residua] solution was now mixed 
vrith ammonia, which threw down a white 
floculent precipitate. It was collected on a 
filter, well washed and dried. After ignition 
it had a dirty brownish white colour, and 
weighed 3*182 grs. 

It dissolved in acids, forming very sweet 
tabled salts. The sulphuric acid solution 


• It had beeifascertained by experiment that 
benzoate of ammonia throws down gluciua, 
which benzoic acid does not; and that, with 
care, the peroxide of iron may be completely 
thrown down by bensoic acid. 



THOMSON’S ANALYSIS OF GADOLINITE, 


‘m 


erystalUzcd, though imperfectly. The solu- 
tion ir&ve the fullowmg i^aractcrs witli 
re -agents : 

Prussia te of potash : No precipitate. 

Caustic ammonia: A white precipitate, 
not soluble in an excess of the alkali. 

Caustic of potash : A white precipitate, 
soluable in an excess. 

Oxalic acid : No precipitate. 

Oxalate of ammonia : No prrci])itatc. 

Benzoate of ammonia : No precipitate. 

Tincture of nutgalls : A white precipitate. 

Gallic acid : No precipitate. 

The white matter obtained was therefore 
glucina. 

The preceding analysis gave the constitu- 
ents of gadolinitc as follows : — 

Silica. 6'22024*880Yttria 1 1 *007 44 '34 8 Pro- 
toxide of cerium ]'430 5'720 Glucina 3*182 
12*728 Protoxide of iron 3*374 13*500 Platinum 
0*450 1*800« Moisture 0*247 1*088. Total 

25.991 104*064. 

Suspecting that the increase of w’cight in 
this analysis, which rather exceeds 4 per cent., 
might have been owing to the yttria not 
having been sufficiently ignited,* it was 
repeated in the follow'ing manner : — 

A. 30 grs. of the finely powdered mineral 
were boUed in a flask with nitro-mui4atic 
acid till the whole was decomposed. The 
silica separated iu the usual way, and most 
carefully washed wdth boilinir distilled water, 
weighed after ignition, 7'3 grs. It was beau- 
tifully white and }mrc. 

B. The residual solution was mixed sal- 
ammoniac, and evaporated to drync'.s. 
When again dissolved only a mere trace of 
platinum remained. 

C. The solution was now mixed with 
oxalic, acid, and, to ensure the precipitation 
of any manganese that might exist iu the 
mineral the whole was evaporated to dryness. 
The w’hite matter remaining iindissolvcd on 
digesting the mass in water, after being well 
washed and ignited, weighed 15 grs. It avus 
of a light-yellow colour, 

D. It was dissolved in nitric ncid. The 
solution Avas evaporated to dryness, the 
residue di<isolvcd in a small (pmntity of water, 
and crystals of sulphate of potash were 
allowed t<i remain in the solution for a Aveek. 
The clear liquid was then drawn oHi, and the 
white matter, after being well* AAa^-hed iu a 
saturated solution of sulphate of pota-^h, A^ as 
dissolved in dilute nitric facid, and precipi- 
tated by ammonia and boiled in a flask, to 
ensure the complete separation of the sulphu- 
ric acid. The peroxide of cerium, after 
ignition, weighed 1*400 grs. = 1*3 grs pro- 
toxide. 

E. The sulphate of potash solution from 
(D) was mixed with a solution of carbonate 
of ammonia in great cxeei^s. To what 
remained after the (dear liquid had been drawn 
off fresh solutions were added, and this w as 
repeated six limes before the whole was dis- 
solved. There remained only a few flocks, 
not weighing 0*01 gr. As the^ became black 


* We had found that the carbonate of cerium 
is not decomposed by exposure to a pretty 
str«^ red heat. 


when dried they probably consisted of oxide 
of manganese, but the quantity was too small 
to permit the use of re-agents to determine 
its nature. 

The 15 grs. of white matter were therefore 
composed of Yttria 13*6, Peroxide of ceri- 
um 1*4 Manganese, trace total 15*0 

F, The oxalic solution from(C.)Avas preci- 
pitated by ammonia, and the precipitate 
washed to get rid of the oxalic acid. It W'^us 
then dissoh'cd in muriatic acid. To separate 
the glusina from the iron, caustic potash, 
and then carbonate of ammonia were tried ; 
but neither of these methods was found to 
answ^er. The separation was therefore accom- 
plished by the same process as in the former 
analysis. There were obtained Peroxide of iron 
4*r>3 4077 protoxide Glucina 3*47. 

This Bualysis'giA'-es the composition of ga- 
dulinitc as follows : — Silica 7*300-24*93 Yttria 
13*600-4*533 Protoxide of cerium l*.300-4*33 
Glucina 3*470-11*60 Protoxide of iron 40*77- 
13*59 Platinum trace-trace Manganese trace- 
trace Moisture 0*21)6-098. Total 30*043 100*17. 

This Hiialysfs gives us thj|B^>^iistitucnts of 
gadolinitc as follows : — 12^^ atoms silica 
8*06 yttria 0*88 protoxide of cerium 3*91 
gluciiin 3. protoxide of iron. 

Were wc to -suppose the j[)rotoxide of iron to 
be an a<*cidental ingredient, might consider 
gadolinitc a<> eomjiosed of 2 atoms silicate of 
yttria, 1 atom silicate of ghicuiannd cerium, 
or AA*e might ronsidev it as erf t 

atom silicate of cerium, 4 atom^. dUJuJabe of 
glucina, 8 atoms s\Jicate of yi:tria* , 

If the protoxide of iron be an essential,^ con- 
stituent, the oxide of feciium, glueing, and 
protoxide of iron must be in the state oi 
disiliciitej;. 

II. LxrKiiTAinxTS ov vtthia. 

The neutral cMilonrless sulphate of yttria 
was dissolved in water, and the solution, 
when treated by re-agents, exhibited tin; 
follOAA'iug properties : — 

1. Prussiatc orpbtash ; A white chalky 
precipitate. 

2. Ammonia : A AA’hitc precipitate, hot 
soluble in excess. 

3. Potash : A white precipitate, not solu- 
ble in excess. 

4. Alkaline carbonates : A white precipitate 
soluble in excess. 

5. Infusion of nutgalls O. 

6. Gallic acid : O. 

7. Tincture of nutgalls ; White, merely 
from the alcohol. 

8. Alcohol: White, 

9. Chromate of potash : Yellow, 

10. Bichromate of potash : O. 

11. Ilydriodate of zinc : O. 

12. .Sulphate of potash : O. 

13. Oxalic acid : A white precipitate, 

14. Oxalate of ammonia : A whS tijy gitci- 

When a solution of muriate of 
exposed to the galvanic a(*tion, e bupy 
given out at the negative nole , iW Ey^mftll 
quantity of some other gas, (plittWWSh> ‘h’"' 
gen) at the positive pole. A quantity ot 
gelatiniis matter collected round the uega- 
live wire. 
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Yttria is not altered by having a current 
t)f sulphuretted hydrogen passed over it while 
heated to redness in a green glass tube. 

When phosphorus in vapour is passed over 
yttria heated to redness, n vivid ignition 
takes place, but no combination is formed. 
The weight of ^the yttria remains unaltered. 

To he continued. 


ANALYSIS OF WOLFRAM. 

By Mr. Thomas Richardson. 

In 1781 Scheele discovered a peculiar sub- 
stance in a heavy white mineral found in 
Sweden, to which he gave the name of Tungs- 
tic acid the base being called Tungsten from 
its weight. Shortly after this Messrs. 
D’Elhuyurt obtained the same acid in a 
mineral called by the Germans wolfram, 
which had been analyzed in 1761 by Lehmann, 
who considered it to be a compound of iron 
and tin. Weiglcb and Kluproth also analyzed 
this mineral, but nothing can* with any con- 
fidence be drawn from then* result, h ith of 
them having a deficiency of upwards of 21 per 
cent. Vautpielin repeated the experiments 
of the Elhuyarts in 1796, and obtained the 
following ; Tungstic acid, 07.00 Protoxide of 
maaganCsSe 6’2.j, Prot<ixide of iron 18‘00, 
Silica 1 ■50,92*75, P«irt of the iron V'liuquclin 
supposes to be in the state, of peroxide. But 
even if this supposition were adopted there 
would «till be too great deficiency to warrant 
us in drawing any conclustou from the ana- 
lysis. IlerzeJiub puhli>hed a set of experi- 
ments upon tungsten in 1S15, and states the 
composition of this mineral to he according to 
bis annly'sis : Tung.stie acid 71*666 Protoxide 
of manganese 5*640, Protoxide of iron 1 7-954, 
Silica ■2*100, lOO’OOO. The quantity of tung- 
stic acid was determined from the loss, 'which 
prevents us from placing so much confidence 
in it as we could otherwise have <lonc, from 
the known dexterity and precision of the 
analyst. 

This mineral occur .s generally along with 
tinstone, iu veins and beds ; it is met with 
also traversing greywacke, with ores of lead, 
*Scc. It is found in almost all the Saxon and 
Bohemian tin mines, as also in several places 
in Cornwall. 

It is thus found in France : In Siberia it 
occurs accompanying the emerald, and also 
in the United States of North America. 

It occurs mas.sive, and often crystallized. 
The primary form being a right oblique 
angled prism. The specimen subjected to 
analysis was from Zinnwold, in Bohemia, 
and seemed perfectly pure. 

It possessed the following characters : — 

Foliated ; not very brittle ; fracture une- 
ven ; streak, reddish brown ; colour, blueish 
black ; lustre, approaching metallic ; opa- 
que ; hardness, 6-0 to 6*6 ; sp. gr. 7*017. 

Before the blowpipe, decrepitates when 
heated alone, but may be melted in a high 
temperature into a globule^ possessing the 
metallic lustre. 


9 With soda, on platinum wire, it fuses into 
an opaque green coloured bead in the tfxydia- 
ing flame, which changes to pink in the 
reducing flame : with borax fuses easily into a 
transparent red coloured in the oxydizing 
flame, which becomes pale yellow in the 
reducing flame- With salt of phosphorus fuses 
readily into a transparent yellow coloured 
bead in tlic oxydizing flame, which becomes 
red ill the reducing flame. On adding a small 
piece of tin to this red coloured bead and con- 
tinuing the flame for a short time the 
colour changed to green. 

It was analyzed in the following Way : — 

A. 20. grs. of the mineral, in fine pow- 
der, were kept fused with 60 grs. of carbo- 
nate of soda (anhydrous) for half an hour. 
The whole, upon cooling, was digested in 
water for 4ft hours. The insoluble portion 
which remained behind was separated by a 
filter, and well washed with dkitillcd water. 
The solution which came through the filter, 
together with the washings, being evaporated 
ton convenient bulk, pure nitric acid was 
added, and the tungstic acid precipitated of a 
beautiful yellow colour. After being well 
washed vvitli distilled water, acidulated with 
nitric acid, dried and ignited, it weighed 
14*59 grs., or 71*9.5 per cent. 

B. The uudis solved portion which remained 
on the filter in (A.) was dissolved off by 
muriatic acid, and the solution neutralized as 
exactly as possible with carbonate of oin- 
inonia. The whole was now* boiled with 
benzoate of ammonia in a flask on the sand- 
bath, and tlic benzoate of iron which it pre- 
cipitated w as separated by a filter. After being 
clean wa'^hed, dried and ignited, the peroxide 
of iron which remained weighed 2.58 grs.= 
2.362 grs. protoxide of iron. 

C- The solution and washings from (B.) 
bring evaporated to dryness, the whole was 
exposed to a red heat, to get rid of the am- 
iiiuuiacal salts. What remained was dissolved 
ill water, and boiled w’ith carbonate of 
soda. The manganese which precipitated 
was separated by a filter, and after being well 
washed, dried, and ignited, weighed 3.37 grs- 
red oxide — 3.137 protoxide of manganese. 

lienee, wc liaA'c for the composition as 
folio w^s : — Tungstic acid 14.390 or 71.950 
Protoxide ^)f iron 2.362 ,, 11.810 Protoxide 
of manganese 3.137 ,, 15.985 Total 19.889 
99.445 


The difference between this and the pre- 
ceding analysis of Berzelius induced me to 
make another, and the result of the second, 
executed, in the same way, gave as follows : — 
Tungstic acid 73*60, Protoxide of iron 1 1*20, 
Protoxide of manganese 15*75. Total 100*55. 
Agreeing with the first very nearly except in 
the quantity of tungstic acid. 

If we adopter. Tliomson’s atomic weight 
of tungstic acid, as given in the last Edition 
of his System of Chemistry, and calculate, we 
obtain the following: — 

atoms. 

Tungstic acW 4*74 or 1*90 

Protoxide 01 iron 2*49 ,, I’OO 

Protoxide of manganese. . . 3*50 ^ 1*40 
Which approaches very nearly the Snowing 
formula: 
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/9 Tn. + ll ma, Tm. < 

Bvkf If WC deduce the atomic weight Of 
Tungstic acid from the last analysis, we have, 
26*95 (the whole bases) ; 

fan atom of base) :: 

73*60 (the whole acid) : 

12*2B (an atom of acid) 

Approaching 12*25 as nearly ns can be 
expected from the inaccuracies incidental upon 
experiments. Employing 12*25 then, as the 
atom of tungstic acid, and calculating as before 
we get. jUtoms. 

Tungstic acid W*00 or 2*41 nearly 2\ 

Protoxide of iron 2*49 ,,1*00 ,, I 

Protoxide of manganese 3*50 ,, 1'40 l-i 

represented by the formula,/ Tn. + li fnn. Tn. 

The difference between this and former 
analysis would lead to the opinion that they 
were different species, since both that of 
Berzelius and the present one agree exceed- 
ingly well, with the atomic proportions 
deduced from. the formulae by which they arc 
represented. 

Great doubt still hangs about the atomic 
weight of tungstic acid, and further experi- 
ments are required to elucidate the subject. 


ON THE MEAN TEMPERATURE OF 

THE GROUND AT VARIOUS DEPTHS. 
By p. Rudberge.’* 

Attbe end of December 1832, three ther- 
mometers, by my suggestion, and at the 
expense of the Academy of Sciences at Stock- 
holm, were put in the ground at that place. 
They were filled with mercury, and were 
compared while in the vertical position v^ith 
an accurate thermometer, so that the influ- 
ence of the mercurial column was provided 
against. The thermometers were placed in 
glass tubes, which were shut at the bottom 
by perforated stoppers, and filled with fine 
sand. The depths at which the balls of three 
thermometers were placed, were one, two, 
and three feet respectively. The place where 
they were buried lies in the middle of that 
considerable plain on which the astronomical 
and now also the magnetical obse^^^lU)rics arc 
situated. 

The observations began in December of 
the above year ; but during the first six months 
they were made only once a day. After that, 
however, the thermometers were observed 
three times in the day, at 6 a. sf. and at 2 
and 9 r. m. As the natural equilibrium of 
temperature would of course be disturbed by 
digging up the earth, and a considerable time 
would be requisite to allow thLs to return to 
its' usual state. I shall here omit the observa- 
tions of the first half year, and state only 
those from the 1st. of July 1833, to the ist. 
of July 1834. The monthly means of these 
are the folllowing 


* From Pog|r< Apn. xzxiii. 951. 



temperature At tHE 


DEPTH OP 


ONE 

TWO 

THREE 


FOOT. 

FEET. 

FEET. 

1833. July 

60*548 F 

59*000 

56*966 

August . . 

55*616 

55*456 

65*184 

September . 

53*924 

63*610 

63*474 

October . . 

48*146 

48*344 

49*262 

November.. 

39*002 

40*316 

42*206 

December. . 

33*458 

.36*186 

37*004 

1834. January.. 

29*282 

31*244 

32*720 

February .. 

31*316 

31*964 

32*432 

March . . . . ! 

32*640 

33*134 

33*440 

April 

38*041 

37*436 

36*932 

May 

48*020 

46*562 

45*104 

June 

56*570 

54*500 

52*312 


If we take the mean of the result of each 
thermometer, then will the mean annual tem- 
perature of the ground at Stockholm be, 

At the depth of 1 foot 43-880 
“ 2 feet 43*898 

• •* 3 feet 43*906 

Whence it follows Me wean temperature 

of the ground^ at least to the depth of three 
feet, is independent of the depth ; and in all pro- 
bability this proposition will be correct for 
all depths, till the point where all variation 
of tcmi>crature ceases. 

The table slicu s, besides, that temperature 
at the end of September and the end of march, 
or at the time of the vernal and autumnal 
equinox, is the same at all these depths. 

Although more c/oservationsmaybe retired 
to settle these two propositions, L>^ve, 
nevertheless, thought it proper to drayjrthe 
attention of meteorologists to them that ihey 
may try their accuracy in other places. 

I'his mean temperature of the earth is greater 
than the mean temperature of the 
Stockholm, which is only 42*24 F. 


ASHMOLEAN SOCIETY OF OXFORD, 
1835. 

THE FIRST MEMOIR PRINTED BY 
THIS SOCIETY IS ENTITLED, “ ON 
THE AKCHROMATISM OF THE EYE. 
By the Rev. Baden Powell, A. M. &c. 

It is well known that when rays oflj^htare 
inflected by a lens they undergo a deviation, 
by which they are prevented from concentrat- 
ing in the same point or focus. This aWr- 
ration gives origin to the production of colour 
at the foci of lenses, and constituted i£ great 
imperfection in refracting telescopes until the 
discovery was made, that a compensation for 
the deviation of the rays of light might be 
effected by employing compound lenses. Those 
telescopes in which this improvement was in- 
troduced were termed achroniatic. Now, as 
there appears no compensation in the eye 
for this aberration, it is natural to inquire intd 
the reason of our seeing objects without priis* 
matic colour. Such is the question 
Professor Powell undertakes to investignt^g 
the present paper. He presents us first 
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the opinions of various pliilosophers ih refer- 
ence to the subject, rimI then supplies us with 
infercuces drawn from his own experiments. 
D’Alembert admitted the want of achroma- 
tism in the eye, but coiMidered the nberratioii 
very small. Euler held an opposite opinion, 
uud Dr. Muskelyne refuted the arguments of 
Killer. Dr. Wells has observed that the eye 
has no principle of achromatism, and Sir 
Dh\ id ItrewHtcrsnys that no provisionis made 
jiitUe human eye for the correction of colour, 
because the deviation of the differently coloured 
ruys is too siuull to (irodiice indietinetiiess 
of vi^iou.” M-r. Coddington states that 
the eye, when empltiyed in its natural and pro- 
per manner, is achromatic. The fact is, that 
wc sec objects witlumt the slightest degree 
of prismatic colour or indistinctness. The 
question then is, how can this he recom-ilcd 
with theoretical coiihidcnitions ? Mr. Powell, 
by ingenious caVnlations, has inferred tiuit 
tn hucli a combination us the eye, exact uchro- 
mati.sm is |H*rfectly possible in theory, and 
tliatthc principle of it< uchi oinnfisni, although 
not cffi'ctivr in oblique excentrign] ia\.s, may 
he in general aclirouu'.tic fin* direct rays. He 
trives the icsnlts of a scries of cxpciiineiits, 
oi which lie lias *'ejn1cuvoiir<‘d to ascertain 
directly the Hctnnl prisiunlic dispin'siont of 
the crystalline and vitreous humours, by mea- 
suring micrometicully the .separation ol the 
ditlVrcTit parts of tlie spectrum ol u line of 
light produced by hxiking through a pi ism 
loriued of each medium, Iroin the eye of an 
o\, belvvccn imdiued glass plates.” From 
winch he coricJudca ” that the media ot the 
eye have as newly as possible tho.se dis|H’i - 
uNc tmw'ers and relations of indices for the 
ditTcrent iMya, which theory requires for pro- 
dnemgaidiroinutisni hy luean.s of n single lens, 
when the focus is formed in a dense medium.” 
Mu. TWiys OF T! N 1 VICRST TY OOLLKGE 
KXHmiTKl) SOME SPKtUMKVS OF 
THE PAPYRUS FROM SYKACmSK. 
Ff'hruarif i:t, iss.'i. — Roth in its natural 
and manutactured state. H<* rend some oh.ser- 
v.itiuns upon it, dcscrilnng tin; l<M-aldy 
where the plant grows on the hanks nl a 
small htrciuii issuing from the foiintniiiol 
Oyane, near Syracuse. It is now nianutac' 
tured merely as a curiosity. 

Some discussion took place on the sup- 
posed identity ol the papyrus with the lotii'-. 
Mr. TWISS EXHIHITED JO THE S(F 
CIETV A SERIES, ALMOSi’ COM- 
PLETE, THE .SILVER AND lIRONZE 
COINS OF THE ROMAN REPUBLIC, 
AND READ A DISSERTATION UPON 
THEM. — Jr this paper the author coui- 
inenec8with observing the gradual decline m 
xvright of the A.s from the lime of the kings 
through the successive ages of the. republic. 
The value of the copper is comjnircd with 
that of the silver coinage ; and tlw author is 
ol opinion that the rise in the value of copper 
is chiclly accounted for from the diiiunidioii 
ot the supply, both from the exltanstion of 
the mines, and the interruption of the com- 
uicrce with the Carthaginians, hs well us 
from the circumstance of copper being 
re-expoited to Sicily; these causes acting more 
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l^werfully gbout the time of the second Punic 
war, when the As was diminished to* An 
ounce, from its original weight of ten or 
twelve. The last diminution, to half an 
ounce, took place in the time of Sylla. Sil- 
ver was introduced into the currency after 
the couqiicst of Compaaia and Lower Italy. 
Observations are made on the silver coinage, 
and particularly ou the devices appeuriug on 
them : and the author tlien gives a general 
sketch ut tlui,rinaiicjMwraiigenie and state 
of the eurreiiev, at sfl||l^ssivc periods of the 
Roman hi.story. 

A PAPER WAS READ BY THE REV. 

E. T. HIGGE OK MERTON COLI.KGE 

ON THE NATURAL HISTORY OF 

THE WASP. 

Ft-hruortf 2,1th. — The object of this paper 
was to eorrect lire mistakes into wdiieh several 
writers have fallen, and to state, the results 
ol the author’s own observations on two spe- 
eics, the Vespa Vulgaris uud V'espa Bntaii- 
niea 

The former is eomjiion In all jiart.s of the 
kingdom ; the latter, though oeeasioiialiy 
met with in the southt 1 11 eotinties of Eng- 
land, is dinudaiit in the northern distriets, 
and in Seothuul. us well as in the northern 
paits ot Europe. The V Vulgaris of Lin- 
neiis is the \ Britan nie.i, tlie Kreneli Imving 
railed that speeie.s rx/miris, whieh was most 
eoinmoii, iind w loeh loriued its nest in the 
eionnd. The V V’ldgaiis ol the present 
eiitomoloirists is th«‘ V (jlidlie:i of Luiiieiis 

fameh gave the iianu* V'espa Brit.oiuu\i lo 
the tree wasji. 'I’he points of dilference 
heuei n the two sp(‘t‘ies nri* us follow'. : — 

1. The lire wnsp l\' Britanniea) has a red- 
dish-brown S|)ot neai the point of insertion 
ot the wings, whieli is seldom visible in dried 
specimens. 

2. In the males and neuters the base of thf' 
niileiinae i.s yellow' on the ontei side, instead 
of being entiiely blaek, iis on the ground 
'wrn.sp, but the Icmales often present c.xcep 
lions to this dislinetion. 

'1. 'I'he tlie wasp has tw’o yellow spots on 
the b.iek part of tin* corslet, while the ground 
wasp luisViom font to siv. 

4. 'J’he spots <in the abdomen of the tree 
w'usp me 'lot so inneb delai-lied from the 
blaek bands us in the other speeics, and less 
so in the males tlinn the tcmales. Linneus 
drew a distuietion lietwcen the hornets (V 
I'labro) nnd the true wasps, lounded on these 
marks, which eannot be eonsiilereil ns decisive, 
because they vary in ditfcrcnt individuaU. 

5. Tlic tree wasp has more blaek iqmn tlie 
bwly generally than the other .“peeies. 

6. The tree wasp is rather larger. 7. 'I’he 
organs of generation iu the mules of tlie two 
speric.s vary cossidevably. 8. The abdomen 
in each species eontaiiis the same number of 
rings, \iz. six in the females and neuters, and 
seven in the males. 

Mr. Higge stales some interesting facts in 
illustration of the natural history of both 
species. Societies of wasps, as of bees, eon- 
si.-^t of three different classes of inhabitants, 
males, females, and neuters. The females, 
which aie much larger than the others, are 



A PECULIAR KIND OF WASP’S NEST. 
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the large breeding wasps which appear la the 
spring. The neuters, or ImperrecUy deve- 
loped females, are the common wasps which 
infest our houses and gardens, and form the 
majority of the colony. The males, about the 
size of the neuters, have longer antennae, a 
more slender form, and arc destitute of a 
sting. The females, which alone survive the 
winter, early in the spring, having fixed on 
a suitable place for^^est, form a few cells, 
in w^hich they lay of neuters only. 

Each nest is the vMK of a single female. 
The nests are often suspended from the beam 
of a shed, from the 'eaves of a house, from 
the branch a young tree, or in a thorn 
hedge. 

Mr. Biggc has observed them in the 
Scotch fir, elm, and beech, veij frequently 
in larch trees, and still more so in gooseberry 
bushes, bqt never in the silver fir, as stated 
by Mr. Renni.* 

The nest consists of from ten to sixteen 
layers of a paper like substance, procured 
principally from fir wood, and disposed one 
over the other in such a manner that each 
sheet barely touches the next. The struc- 
ture enables it to resist the haviest rains. 
In its earliest state it does not exceed an 
inch in diameter, and contains five or six 
cells only. 

It is formed of two semicircular layers of 
the paper, the upper one projecting a little 
over the other, so ns to shoot off the rain, a 
hole being left at the bottom large enough 
to admit the female wasp. As soon as the 
first w'orkers quit their cells, they bcpii 
the task of enlarging the nest, and of adding 
fresh layers of cells, in which the female 
immediately deposits more eggs. Mr. Bigge 
states that the nest is enlarged from one 
inch to twelve in diameter, and considers 
that Leach is in error when be affirms that 
wasps build two nests in the year. 

Is not the loose structure of the external 
covm-ing intended to facilitate its expansion? 

The egg is batched in eight days, and then 
assumes the form of a grub. It is then fed 
by the female for thirteen or fourteen days, 
when the grub covers the mouth of its cell 
with a silky substance. It remains in this 
state for nine days, and thcia eats its way 
through the covering and joins the rest in 
the labours of the nest. As soon as the 
neuters are hatched the core of feeding the 
larvae devolves upon them. The moles 
appear to employ themselves in cleaning and 
preparing the cells for successive broods. 

Mr. Biggc has never found, in any single 
instance, a male larva in the cells appropri- 
ated to females. He has repeatedly found 
male grubs in the upper layers, which are 
devoted to neuters, but n«/er the contrary. 
The beautiful arrajugement by which the lay- 
ers in the nest arc attached to each other so 
as to allow room for the wasps to walk 
between them deserves attention. In the 


* I have frequently obserted uesttf situated 
on wild rose hushes (aosa tortusntoaa andcaniiui;) 
(In Scotland. The choice of these shrubs i^y the 
wasps is probably to he ascribed to the facilities 
which they aflord for obtaining food. ISnix. 


ground neiiU the supports or braces ar<* 
round, like small columns, and dispersed at 
irregular distances. The upper end la spreiEd 
along the edges of three colls so as to divide 
the pressure, and yet allow room for the 
grubs to work their way out when they are 
of pillar like braces, thin slips of the paper 
of which the whole nest is composed but made 
suffer for this purpose, arc continued along 
the edges of a number of cells, so as not to 
interfro with the inmates, and arc finally 
fixed to the layer below. 

Theautnor has nevef seen a nest of either 
species, in which he did not observe after D 
o'clock in the summer months, a sentinel 
watching the entrance to the hive. He has 
sometimea thought, that he could discern a 
second sentinel, b<*hind the first one. A Ian. 
tern held near the sentinel does not disturb 
him, but on touching the. ground* near him, 
he instantly disappears for a few seconds, 
and the inhabitant-^ sally out immediately. 
Several wasps pass the night in sum- 
mer on the outside of the tree nest, but the 
centinel is* notwithstanding always at his 
post. 

The ground nest has two apci*turcs, one 
for entry, and the other for exit. The tree 
nest has usually only one, but in large colo- 
nies tlwre arc two, at each of which a senti- 
nel is stationed. It is curious, that, if wc 
stop up a wasp’s nest, the returning wasp 
will not sting the aggressor, while those 
which escape from the inside will attack him 
instantly. Tlubgrub of a species of volucella 
is found in the nests of wasps. An ichneu- 
mon as large us the wasp itself, writh a black 
head, yellow abdomen with a dark streak 
down Jhc back, black legs, and under wings, 
and diiHky upper wdngs has been observed 
by Mr. Denison, and another (Aiiomalon 
Vesparum ) by Mr. Wood. 

Mr. Twiss mentioned a peculiar kind of 
waspN nest which he had observed on the 
Cactus in Sicily. The ^ author suggested 
the query, whether it was not the Epipone 
Fiduluns, sometimes fouud also in England. 

(To ht coniinued.J 


PI 4 ATE-GLASS.--A French paper states, 
that the largest piece of plate glass ever 
manufactured has just been finished at St. 
Gobin. It is 175 French inches high by I 2 r» 
wide. At the last Exhibition at the Louvn*, 
the largest plate shown was IHb inches by 93 
THERM ( )METE RS .—Professor J ohn so a 
exhibited some alcohol and mercurial th^- 
raometers constructed by him of large aizc 
and admitting of graduation to hundredths 
and even two hundredths of a degree Fahr. 
He showed a curious fact not noticed in des- 
criptions of the thermometer, namely, that 
the first effect of heat on one of these instru- 
ments is to cause u fall in the liquid, and 
the reverse on reducing the temperature- 
effects produced as was explained by the 
expansion and contraction of the glass.— 
Monthly Meeting Franklin InstitxUe. 
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Sir, — ] bfpr throiiph the medium of your 
^ ^L]llHble jonrual to show to the public one 
x\ay by which the principle of twin-boats may 
be applied, if not to any extent of usefulness 
rit least in making an addition to the recrea- 
tions of amateurs in rowing and sailing:, aud, 
tlierefore reooinBiendcd to those who are 
fond of both, 

I'lic plan in ({uestion has for its object 
to unite :Huilin^ and ronui^^, in the most 
eouvviiieiit manner, so that any person or 
club possessing a roxvinp-boat of any des- 
cription, from a twclve-oarcd pailey ti»a 
wherry or skiff, may contrive Ui make a 
pood sailinp-boat, and still have her in rea- 
diness for use as a rowinp-lmat, perfeetly 
iineiicumbered with masts, sails, ballast, 
/^c. ; in fact, in the same state as if she 
had not been used for sailinp. 

'J'he proposed sketches will sufficiently 
eluenlate iny incaninp, it beinp (piitc iinnc- 
ecHsary to determine upon the shape, size, or 
dimensions, of the twin-boats, which may 
be fonned to suit all fancies, for the attain- 
ment of wlintever pood quality they may be 
required to possess, 

A A are the twin-boats, which may be of 
such capacities and distances asunder as 
may be judged proper for stability. B is 
the row-boat, which is placed in the centre 
between the others, and secured to the beams 
by screws passinp through them into her 
gunwales, or by their passing through the 
beams wdth screw nuts, or any other simple 
and convenient method, thus forming n treble- 
boat. Although the eeutrnl boat offers her- 
self conveniently enoughfor hoiisiugthemast, 

1 do not take advantage of it, bcceuse it 
would be a hindrance to using the boat 
with dispatch ; besides, it is of little conse- 
quence, as owing to the great spread of the 


very little housing xrould be neces- 
sary, B wocraen shock fixed to one of the 
beams, or a low thwart from one beam to the 
other, would answer every purpose. Fig. 2 
shows how she may be rigged as a cutter, 
for instance, and she is represented as sail- 
ing directly before the wind, with her bow- 
sprit, containing her fore-sail and jib spread 
over on the opposite side of her main-soi], 
which is made to revolve at its inner end C, 
fig. 1 ; and wlien Id^boat is sailing upon a 
wind, it is securecHHpthe stern by a clamp, 
by which method flPneccssity of a square 
sail is avoided, a plan of this nature being 
manageable enough upon a small scale ; how- 
ever, as the ripping part has aothing to do 
with the first intention of the plan. 1 leave 
that entirely to the judgment of the amateur. 

After the above explanation, it will be 
reailily imagined that the central boat is 
always in a state of readiness and when 
it is considered that the largest class of yacht 
cutters cannot conveniently stow a lar^e 
galley, the coiivenieucc of the plan is ob^- 
ous ; by way of an example, I will suppose 
a club of gentlemen having a rowing galley, 
and being desirous of making a long excur- 
sion coastwise, or from one river to another, 
now instead of over-fatiguing themselves by 
rowing the whole of the distance, they might 
anchor the treble -bout in a place of security 
at the mouth of one river, and i*ow up the 
other, which latter may be supposed to be 
too narrow for the treble-boat to work up, 
and the same reasoning would hold good ft»r 
those who possessed Thames, wherries, or 
small skiffs. As the twin-boats would be 
decked out aud made water-tight, the sail- 
inp would be attcuded with the safety of a 
4lffc-boat. When the treble-boats, too, were 
on sueh scale as, to exceed the length of 25 
feet, the twin -boats would then be capacious 
enough for the accommodation of sleepiug- 
berths, — small cabins, as their owners might 
think fit, properly shut in with hatch-ways. 

1 can recommend the plan the better from 
having fned it ; therefore, an observation or 
two, ns to how she works, may not be amiss. 
The display of good judgement all depends 
u]ion the distance of the twin -bouts from 
each other, together with their capacities 
suiting whatever weight of mast, rigging, 
and quantity ofconvass it is proposed to give 
the boat. 

Should the twin-boats be of small capaci- 
ties and too far asunder, the longitudinal 
stability or liability to turn over in sailing 
before the wind may be less than the lateral, 
or that required in sailing upon a wind ; this 
is the point in which the stability differs so 
widely from single boats. I have rend in 
some publication thatf it would be next to 
impossible fo»a twin-lmat to be upset, but 
that is a fallacy, as anif vessel maybe masted 
and rigged in proportion to her stability, 
which 1 have learnt by experience for having 
so masted my treble-boat, as to oblige me to 
take in reefs when other vessels did, I was 
once all but upset ; the lee boat was appa- 
rently entirely submer^d, audit iikclear that 
the maximum of stability must be in that 
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Bitu&tion, with the whole wdght of the wea- 
tfaerboat su<*pended In the air,, trtien, if sail 
be not immediately redueed, a rapid capsize 
mast follow, unlike ton well -ballasted boat 
which would be findlufr her cquilibrittin. It 
is true that a treble-boat may be under-mast- 
ed for her stability and still answer every pur- 
pose, and then her comparatively superior 
'Stability would become her best coasting 
quality, and if with a moderate breeze she 
tmtsailed every other l>i||tf|^f her length, that 
would certainly be the|Hpit pnident course 
to adopt. I only meatr^ remark, that tre- 
ble-boats similarly to single ones may be 
adapted either for safety, convenience, or 
racing, and that many good qualities arc only 
attainable but af the expense of others. 

The experience which I gained with my 
^hle-boat (14 feet only in length) was, tliat 
in sailing free or before the wind, she flew past 
every other •lioat, and she forcrcaclied and 
worked well to wind-ward, but did not hohl 
abettcTwind tlian in common, which T ascribed 
to the dreuin>tancc of her -lability ha^ing 
been gained great breadth of beam with no 
weight of balhe-t, and, eoriaequently, herprt- 
pcnting above the water-line so much more 
surface of hull than a weU-ballustcul single 
boat would have done ; Iniwovcr, there is no 
fl( teriniuing ujxm the achievements of u boat 
of larger dimensions than mine. 1 had only 
two strong beams to unite my little treble- 
boats together ; of course, longer boats would 
requirenmre, but it is only on a large scale that 
it would be iudispcnsHble to resort to stronger, 
coinbinatimis of unity, as diagonal trussing, 
&c. As it is advantageous to hav c the twin - 
boats a good depth, and, at the same time, a 
proper height out of the water, I shoiihU 
recommend to any person who may coustriux 
one upon a large scale, not to mind should the 
height of thelieams require the central boat to 
be lifted out of the w'atcr, or merely, to skim 
upon the surface, when slie is bolted to them, 
as she would not add luiieh to the stability, 
but on a small scale she cannot so well be got 
rid of, and her services must not then be des- 
pised. 

Notwithstanding my having said that tin 
present plan can only benefit the recreation-' 
of a quatie amateurs, that I might jiot appear 
to give it more importance than it merits, 1 
think that it is one of the many of iliost' 
plans which every naval officer should makt 
himself acquainted with, to enable him toliav^ 
recourse to, in case of need. 1 can conceive 
many situations a ship may he placed in, which 
would call it into action, especially in the sur- 
vey of coasts and rivers in foreign parts, when 
at any time with the materials she had on 
board a ships cutter might form the central 
boat of a very respectable trebly one, possess- 
ing all the advantagea already pointed out. 
Again, if a shij;^ were standed on a desolate 
coast w ithout the loss of her materials, she 
could make all her boats treble ones with 
sufficient capacities to convey the w hole of her 
ci'cw with a certain quantity of provisions and 
water to any other place of safety. 

: l.cannot conclude without remarking, what 
a pity it is that a book containing nothing but 


naval inventions and plana relating to nautical 
matters, has not been published for the 
exclusive use of seamen, as many plans, parti- 
cularly ** inakc-sliift ones, wdiieb have 
answ^ered admirably, and others which bavebeeii 
proposed arc buried in oblivion, leaving the 
officer in the time of difficulty to the resources 
of his own mind, unassisted by the labours and 
experienee of the many. 

In the hope that I have snfficienly explained 
the plan, and that the abovt* hint may be taken 
by some one of your iutclligeiit renders who 
may have the means of compiling a work of 
the kind. 

I remain, Mr. Editor, 

Your faithful servant, 

Jinie 12, I SI."). 

TIJK RAILROAD JS YSTEM IN AMERICA. 

The Xeiv Bntnsirick Fn^Homan says • — 
“Railway stocks are all tlie go now' a-days 
among the speculators and capitalists. A 
few days sinef botjks were openeil in Phila- 
delphia for subscription to the stork of the 
Lancaster. Portsmouth, and narrishiigh Rail- 
road. In thirty-one minutes every .share was 
taken, and a large mimhcr applied for beyoml 
the ability of the rommisioacra to supply. 
The stock of thC New Jersey Railroad and 
Transportation (’ompdiiy is gradually advan- 
cing to its real valiu*. lti-» eagerly sought after 
now at 1 20, and will, it is believed, not -fop 
much, if an), short of 200/. The stock of the 
Camden i nd Ambpy Railroad is also selling at 
an advance ,d something like 00 t>cr cent. 

PtnVLil OF THE .S(^RENV.i-~ Tlierr is 
a screw'-’*ork in New York, at which a ship 
weiglo ioiiH ('an be raised a height of 
two h.r 111 tiorty minutes by the power of 
onl> ’• ' oirn iipplied to the screw's. 

; FORCE OF EARTII- 

T;' AKF,''. ' ci'i English merchant ship, 
Vv,*- iiir.iiy four miles from the hind 
' 1 lh«- Euie (d liir late earthquake in (>liili), 
...td inn. - seven kno^s, seemed in a moment 

I-* :ti 1 r -led, jiiiil }jf grated as on a 

li.ud I -‘US the illusion, 

i.rJc' n. Mini tin w‘,t •«! the act of luwer- 

M»Lr los Ib'.itw t-j . ! ii f row, considering 
th. M '•ol jrurev . .M'ccked ou a bank 

,1 i> ,j WF.- -I that there wera no 

-onmlji'ir- vr>>i ii n t \ lathoins ! — Extract 
i t .u>t a f tinjf' Ltifn m tho Athenrcum. 

P \ ' . r v'l H >N OF PLANTS.— Forests 

till ;«u oy shading the ground from the 
sun, and by evaporation from the boughs. 
Hales found that the leaves of a single plant 
of heliantlms, three feet high, exposed nearly 
folly feet of surface ; and if it be considered 
that the woody regions of the river Amazons, 
and the higher part of the Oroonoko, mxmpy 
an area of 2(>0,000 square leagues, some idea 
may be formed of tUc torrents of va{)our 
which arise from the leaves of forests all 
over the globe. However, the frigorific 
effects of their evaporation are counteracted 
in some measure by the perfect culm which 
reigns in the tropical wildernesses. — Mrs. 
Somerville, 
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SPECIFICATION OF THE PATENT 
(iBANTED TO JAMES MICHELL, OF 
TRURO, IN THE COUN IT OF CORN- 
WALL, GENTLEMAN, FOR AN IM- 
PROVED PROCESS IN smelting 
ARGENTIFEROUS ORES. 

Sealed June 22, 1835. 

My invention oonRi!^t<< in the proec8<< iicreaf- 
ter ilcKcribed, of submitting smee^'flive rhiir- 
poM of calcined arpeniiferous ores to be fused 
^\ith the sulpliurct piodiiced by a previous 
charjee of ealciru^d nrpt'ntiferons ores in 
admixture with sulphur or with iron pyrites, 
till sufficient silver is concentrated, (»r where 
the arji^eutiferous ores contain sufficient sul- 
phur, then after the first charjre of uitealeined 
ore has been tully smelted and the slapf 
removed, the process hereafter dcneiibed of 
submitting succi'SMve charges of calcined ar- 
gentifesoiis ores to be reduecd and eoneentra- 
ted by the sulphiiret obtained by the suieiiing 
ot the first charge of the furnace. 

Having thus stated the nature of my in- 
vention, I will proeci'd to exphiin the best 
manner I am acquainted w itJl ot performing 
lay said invention. 'I'hc smelter having 
ascertained the composition of the various 
paicels of ore to be smelted, and having 
asceriained the best mixture which will give 
the wiiole when in a melting state the great- 
est degree ol fusibility, all which is well un- 
derstood and rominonly practised, In* ealeiues 
the mixture so made in order to sublimate 
the sulphur and arsenic, and to decomptise 
the earthy oxules this process slionld be 
continued till ueaily the Vlicdc of the arsenic 
and sulphur are expelled. Thr^c cf'marks 
relate to argentiferous ojcs wh. • ‘leforc 
caleiuing do not contain sufficiewd sulphur 
lor the first charge and reciiivc .suh'*e- 
quentehurges of ^’iiltimi! ore as liereufter 
described. 

The urgentiferons ores uhrn calcined arc 
found better for ttie aftt i process of fusion if 
left exposed to the influence of the utmus- 
phere for a week or mono. 

The smelter proceeds to chnrgc a revTr- 
beratory luuiace, v'lth a qnsiutity of the 
calcined ore one ton), togrther with the 
usual fluxes, sneh aa Inne, flour, t^.c, 'Ihesc 
arc to he intimately blended with about three 
ewt. of sulphur, or cjllnewisc with six ewl. 
of iron pyrites, 'I'hi- rnivluie is tc» be Sid'- 
luitted to an inten-e In at until the whole is 
brought into wry jvilecl tusiou, when tin* 
silver will subsnle trom tlie sillieates and 
other earthy oxiiles, eonstitiients oftlie slag, 
into the snlpluiut. 'the slag thus freed 
from the silvt^i is to be .skiniinrd or tjqqml 
off very carefully troiu the surtaee ol llic 
metallic sulphurct, taking care that as little 
as fMissible of the sulphurct is lenunt'd m 
the process of tapping or skimming, Auo- 
ther charge of calcined ore alone (about one 
ton), is to be put into the furnace with the 
fused metallic sulphuret prcKluecdby the former 
charge, and the w hole is to be brought to a 
perfect state of fusion, the conceiitiatioQ of 
the silver coutained in the second charge of 
calcined argentiferous ore will take place. 


^hc slag is again to be removed by skim- 
ming or tapping, and this process of adding 
chargc.s of calcined argentiferous ores, is to 
be continued without further addition of 
sulphur or of iron pyrites after the first 
charge, till the smelter considers there is a 
sufficient quantity of silver concentrated, 
which he will readily ascertain by testing the 
slug, uiidwliciihe aseertains it to contain, in 
assaying it, us much as two to two and a 
half oiimres of sU^ to the ton, he should 
«itop all further dlHnonH ofeahnned argen- 
tilerous ores to HR fused sulphuret in the 
fiirnaee, as the sulphuret will then be so 
charged with the silver as to materially reduce 
its powers of eoneeutrating more from future 
charges of calcined ore, without leaving the 
slags so rich of silver as to materially lesstii 
the benefit of adding sneh additional charge 
after the slag has been found to have come 
olf of the riehness before ingiitioned. The 
eliarge of sulphuret is then to be tapped oiT 
from the furnaec for a future operation with 
lead, for which purpose it must be pulve- 
rized (if it ha'i! not been granulated by tapping 
into a ]nt of wat(M-) and calcined, and it w ill Inl 
the better for btnng submitted to the atmos- 
phere ft>r a week before submitting the 
calcined sulphurct to the further process, 
aft<*r which the lead may be added ami fused 
with the calcined sul]diuret in another rever- 
beratory furnace, and the .silver refined by 
eupeltntioii as is well understood. 

It should hr remaiKed that eaeli charge 
should be well stirrt'd w'hen in a state tif 
fusion, .and afterw’ards remain some time, shv 
twei *v to thiity minutes, before the slags me 
'1 or tapped off, and aUo that each 
I , s'.c I’harge ol < nleiued argentiferous 
ore*-’ J.rn.l.l h('mi‘' .t ' ‘ih the usual fluxi's, 
aia' 'll t]:i- pioo' I' V. ill be found desi- 
raole lo h.i’ ’ .i i.u^. iicap of calcined ore, 
well mi veil wdh fluAt *», (is is well understood. 

It will only hi' dcsiiahle furtlier to remark, 
that ill ease tin* lii-t charge of argent itermis 
ore in an unealeini'd state, eontuining snfli- 
eient sulfdinr, he U'-ed in place of the ap)»liea- 
tion of sul)diiir to ealeined argentiferous 
ore, as above desciibed, then to the sulphuief 
produced hy the fusing of the same suece.mivc 
ehrirges^if ealeined argentiferous ores are to 
he ailded aeeoidingto the process above des- 
cnhed. I, Jiowever, prefer using ealeined 
urgeiitifei oils ores with the addition of sul- 
phui or or iron pyrites, as above described, 
hul hv eil her meiins ot performing the prowess 
eou*,idi’i';thle saving Will take place in the pro- 
ci -s ol ri during aigcntiferous ores. And 1 
wiiiikl have it iimlcrstood that although 1 
h.ive .stated thri'i’ cwt, of sulphur or six cwrt. 
of iron pyrites to one ton of calcined argen- 
titcions on^for the first rhargt.* of the fur- 
II. ue, I do uot confine myself thereto, but 
only state such relative proportions as the 
best 1 am acquainted with. 

Having thus described the nature of my 
inveutiim, and the manner of performing the 
same, 1 woakl have it understood that what 
1 claim as my invention is the process of sub- 
mitting .successive charges of calcined argen- 
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tiferous ores to be fused with the pulphurct; 
produeed by the previous or first charge, 
whether such sulphuret be the result of ap- 
plying sulphur or iron pyrites to calcined 
nrjfcuitiferous ores, or the result of ar^nti- 
fcrou.sores, e^uitaininp sufficient sulphur as 
above described. In witncs«» whereof, &c. 

Enrolled Dfcembcr ‘23, 1B35. 


SPECIFICATION OF THE PATONT 
GRANTED TO JAMES VINCENT 
DESGRAND, OF SIZE LANE, IN 
THE CITY OF IJONDON. MER- 
CHANT, FOR A CFJRTAIN METHOD 
OF WEAVING EtJVSTlC FABRICS. 

I, the said James Vincent Despraud, do 
hereby declare that the said Invention of a 
♦■ertain method of weaving clastic fabrics, 
consists in tlie wea>iTig of such fabrics in 
any suitable Ipoms of ordinary coiistriictiou, 
with bare or uncovered strings? or cords of 
caoutchouc or India-rubber interwoven, if 
necessary, with any of the kinds of spun 
threads or yarns wliieh are commonly used 
in weaving, wiicthcr composed of silk, cotton, 
flax, wool, or other fibrous materials; the 
said bare strings or cords of caoutchouc or 
1 iidia-rul)ber being in all cases used in the 
said method of weaving elastic fabrics, with- 
out applying any previous covering of silk or 
other thread around such strings nr cords. 

The said bare strings or cords of caout- 
chouc or India-rubber being in some cases used 
to form the warp of the elastic fabric, spun 
threads or yarns of any suitable fibrous ma- 
terials being used for the weft, or as part of 
the weft ; or in other cases the said bare 
strings or cords of caoutchouc or India-rub- 
ber being used for or as part of the w'cft, 
the warp being composed of spun threntlsor 
yarns. Or in other eases such cords or strings 
of eaoutduiuc or India-rubber being used both 
for the warp or as part thereof, and also for 
the weft or as part thereof. And the said 
weaving of bare or uncovered strings or cords 
ofj^eaoutehouc, cither with or w ithout combi - 
iijJpon with spun yarns or threads of any 
ofj^c.kinds usually woven, in looms maybe 
peSrtrtiied in looms of the ordinary cou- 
‘itSictioji by the ordinary man’pulations 
of Weaving other fabrics, those lionlpula- 
lioiis being conducted with the aid of 
CTilain precautions which 1 will hereinafter 
yioint out, TTie elastic fabric produced by 
the said method of weaving hare or unco- 
vered cords or strings of caoutchouc or In- 
dia-rubber will possess more or less elasti- 
city in one or both directions according to 
the quantity and arrangement of the unco- 
vered caoutchouc strings or cords that are 
interwoven into the said elastic fabrics ; the 
aforesaid caoutchouc cords or i strings arc 
formed in the same manner as heretofore prac- 
tised for producing such cords or stiiugs, 
viz., by cutting^caoutchouc or India-rubber 
into thin strips, and stretching them out in 
length and winding them upon Imbbins or 
reels, where thfiy arc* left for a stLifjcient time 
until they have entirely or in great part lost 
their natural elasticity. 


And as before stated they may then be 
woven according to the aforesaid method 
either alone to produce an Entirely clastic 
fabric or they may be combined in several 
wmys wHh spun threads or yarns of other 
kinds of materials to produce partly clastic 
fabrics. By way of example I will state some 
of the kinds of elastic fabrics which may be 
woven according to the said method. 

For instance, I sometimes form thew^arp 
entirely of bureeords or strings of caoutchouc, 
or else it may be partly of such cords f>r 
strings and partly of spim yarns or threads 
of suitable material, and I introduce tlmt 
warp into a loom of an ordinary construction, 
which is Luriiessed suitable fur the tcxtnry 
of the fabric that 1 intend to weave ; and J 
work the loom so as to cause the warp to be 
opened and separated by the harness in u 
proper order for all the bare cords or strings 
of caoutchouc in the warp, as well as llu* 
spun yarns or threads that may form a part 
of the warp, to be more or less covered and 
concealed by the thremis of the weft ; the 
latter being, In this case composed of spun 
yarns, or threails of cotton, silk, worsted, or 
other like fibrous material. When the W'urj» 
consists as aforesaid of strings or cordn of 
bare caoutchouc with spun yarns of *<omc 
other material intermingled, the spun threads 
or yarns of such inaicrial are wound on a 
septorate yarn-beam from the beam vvhei eon 
the cords or strings of caoiitclume arc w omul, 
and all the yarns, cords, or strings, that are 
to form the warp, are brought from their 
sevcial beams through the cye.s of the proper 
heddles, with suitable arrangement to pro- 
duce the kind of fabric desired, whethej- the 
same be dimity, or satin, or twilled stuff, or 
other of the fabrics v\o\en usually in looms 
of known*- construction. Another kind of 
clastic fabric may be woven by the said 
method, by forming a portion of the warp of 
spun threads or yarns of eotton or silk, or 
other like filamentous inuteriiiL uonad on one 
or moie yarri-heuins, and another portion 
of the v^a^p of cords or strings of bare 
cafiuteboiic wound on another beam. The 
said strings or cords of caoutchouc and spun 
yarns or threads being pioperly intermingled 
and brought together into one wai-p in the 
loom, and the loom being so harnessed and 
worked, that in the woven fabric the 
caoutchouc cords or strings will be enclosed 
between two complete webs or woven fabrics, 
one above them and one below them, the 
shuttle being thrown sometimes above and 
sometimes Vjclow the caoutchouc cords or 
strings; and the order of the opening of the 
warp is such, that the spun threiulsof cotton, 
or silk, or other like material in the warp, 
or certain of the same, pass in and out from 
the upper web to the lower, that is, the same 
warp-thread will be foimd in the woven 
fabric to pass over one of the vveft-threads 
of the upper web, then down batween the 
bcrecords or strings of caoutchouc ofthew'Orp, 
and under a weft-thread of the lower web, 
and then up again, and so on. The bare 
cords or strings of caoutchouc are thus sepa- 
rated oue from the other iu the woven fabric, 
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by the cotton or otliev kind of spun warp- 
ih reads interposed between them ; and the 
upper ftud lower web arc united, so that the 
woven fabric produced will be a double tissue, 
with strings or cords of bare caoutcliouc 
included between the two tissues, and running 
in the tliroetion of the warp ; these two 
tissues being sulViciently united and tied 
together by the weft-threads to iiuitc them 
as one, without confining the strings or cords 
of caoutchouc . 

Another kind of clastic fabric may be 
woven according to the said method by arran- 
ging in the loom one or more warps formed 
of cotton, silk, or other like spun yarns, 
and cithu* using bare cords or strings of 
caoutchouc to form the entire weft, or cl'-c 
by lising two or more shuttles, one contain- 
ing bare cords or strings of caoutchouc, and 
the others containing cotton, or silk, or wool, 
or other like kinds of sjniii yarns. The loom 
being harnessed and workcfi in ainopcr inaii- 
m r to cause the threiwls of the warp to cover 
entirely the caoutehonc cords or strings of 
the wett. I .sometimes iige bare cords or 
strings of caoutchouc, both to form the warp 
and tJic WH'ft, without any admixture of any 
sfinn yarns of cotton, silk, or other material, 
'ilie fabric woven l>y this method will be 
\ery elastic in every direction, and may, after 
being wov ca, berendered watcrproctf, as will 
be bcrciimftcr described. By weaving with 
a double warp (in the way before-mentioned 
as being used to jirodnec a double stuff with 
cords or strings of bare caouteiiouc ineloscd 
within It), but without smiting the tw'o webs, 
as there described, by all or some ol the spun 
warn-tlireails of each web, passing in and 
out between the w^eft threads of the other ; 
and by harnessing the loom the way 
u.siially ]iracti.sed for weaving tubular webs 
for bolting cloths or sacks without seam'^, I 
can produce clastic pipes or tubular wrebs 
witlnuit scams ; and if they be woven entirely 
of bare cords or strings of caoutchouc they 
may be rendered waterproof, by the means 
bcrciimftcr described’. That is to say. In 
orilcr to render w atcrjiroof the el a.s tie fabrics 
woven by the said luetliod with bare cords 
or strings of caoutchouc, w ithout the admix- 
ture of any spun yarns of cottoin, silk, or 
otlicr material, I dip tliein in boiling water, 
or sprinkle boiling water over them, and then 
I subject them to strong pressure. The 
effect of this process is to cause the several 
bare caoutchoue strings or eords of which the 
on fabric is composed, to agglutinate 
together, and thus to make it very impeiie- 
ti able to water. Note — ^I’hc eords or strings 
of bare caoutchoue being .strained, as afore- 
said, to their utmost tetision before being u.scd 
in the loom for the said mctliod of weaving 
elastic fabrics so as to have lost in great 
part their natural elasticity, the fabric woven 
in the loom will possess but little of the 
intended elasticity immediately on qidtting the 
loom ; but it is afterwards rendered again 
elastic by the application of heat, that is to 
say, by ironing the said fabric wdth a heated 
iron, or pa.ssing it around or between heated 
cylinders. 'Jhe heat thus applied causes the 


caoutchouc strlng.s or cords to shorten. 
Hence, if they form the warp, the stuff will 
lose in length by such application of heat ; if 
they form the wett, the stuff will lose in 
breadth ; or, if they form part, or the whole, 
<if both warp and weft, then the stuff will 
contract ill both length and breadth. The 
amount of contraction of .stuff, in any of the 
kinds of weaving above described, should lie 
ascertained at first by trial, before com- 
mencing to weave a large quantity of goods, 
and then aeeonling to the result observed, an 
allowance should be made in setting up the 
loom for the particular kind of stuff, and the 
particular kind and fineness of caoutchoue 
cord or string used therein ; tlmt is, if tin: 
caoutchouc cords or strings are in the warp 
and not in the weft, the beat up of tlie lay 
should be regulated so a.s to brat up the 
threads of the weft more, or lea.s close together 
according to the contraetiort that will take 
place ill the caoutcliouc eords or strings of 
the warp ; and vice versa, if the caouteiiouc 
cord.s or strings arc in the weft only, then 
the threads ot the warp should be luiil iiioie 
or le.ss elo.se together in the loom, accoding 
to the degree of contraction that will take 
place in the caoutchouc, cords or strings of the 
weft. It i.s obvious tlmt no precise directions 
can be given on thi.s hiuid, but the fact being 
pointed out, it must be in the discretion of 
the weaver to set up and work his loom 
according to the cjuality of the bare caoutchouc 
cords or strings that he uses, and the pecu- 
liar arrangement that they may he intended 
to have-in the stuff that he is going to weave. 
Note — 1 have 8oinetime.s found it advisable, 
in order to give the caoutchouc cords or 
strings an cipial degree of tciibion in the 
loom, instetul of winding them on a yarn- 
beam, to wind each .separately on a bobbin, 
all the bobbins being loaded with cipinl 
weights, that they may draw off with an equal 
tension in the weaving. Also to prevent the 
puckering, or rucks, or inequalities which 
might arise in the stuff, nntvvitUstaiiding the 
prccautioiiH taken tf> strain the bare cords 
or strings of caoutchouc equally, J sometimes 
introduce at each selvage a cord or string of 
caoutchouc or India-rubber thicker then thos_ 
coiituiuj^l in the staff; and sometimes a 
wire (viHiich 1 have found better), which wire 
is vvitlidrawui as the work advances, but serves 
during the weaving to prevent the ludia- 
rubher cords or strings from being pressed 
more at one ^hoot of the weft than at another. 
And. note. — To cause the bare cords or string 
of caoutchouc to pass smoothly and freely 
through the dents or spills of the reed, 
without getting shagged or roughened, which 
they arc apt to do if no jirecaution be taken 
to prevent it, 1 apply to them in the loom 
when the ^arp is formed thereof, hogs’ lard, 
or other like greasy lantcrial. 

It will be scon by the foregoing descrip- 
tion, that the method of weaving elastic 
fabrics, described therein, i.s af>plieable to 
the wu aviiic of elastic fabrics of any texture, 
usually wewen in looms of the ordinary and 
know'll constructions ; and it is obvious, that 
various patterns may be produced by varying 
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tUe c(»loursima arranfjremeAt of the «pua yarns 
of cotton, silk, or other miiterial, uaed in 
weaviuj; various fabrics. 

And the bare cords or strlni^ of caout- 
chouc that form the warp or weft, or both, 
or a part of either, in the elastic fiihrirs 
woven in sneh looms, may be combined with 
yarns or threads of any other materials, 
with which the qnaHty and degree of fine- 
ness obtainable in the bare cortls of strings 
of caowtehouc may render them fit to he 
mingled and w'orked. On the character and 
extent of these combinations no precise 
directions can, from the nature of the sub- 
ject, be given, but they must be left to the 
discretion of the weaver. 

And whereas cords or striiij^ of eaontchonc 
have been heretofore used in various ways 
for composing elastic articles, as for instance, 
by introdneinjj such caontchonc cords or 
•string** in the said articles to act as springs, 
the same being contained in pipes or eases 
of leather, linncn, or cotton, or Jither similar 
material, in the uiauner described in the spe- 
cirtcatioa of a patent granted to lliomas 
n uncock, on or about the 29th of April, 1820. 

And whereas hucli cHOvitehouc cords or 
strings covered by platting, winding, or 
otherwise with cotton, or silk, orotlierlikc 
fiiaincntons inaterial, have, or may have, 
been combined by laying them together, or 
platting, or interlHcing, or netting them 
together, to form cables, ropes, lines, bags, 
and other like fabrics or articles, as descrii»eil 
m the specification of a patent granted to 
Robert ^'liliam Sievier, on or about the 1st 
dny of Decemoer, 1831. 

And w hereus also, such caoutchouc cords 
or strings so co\cred with 'cotton, or silk, or 
other like matt'rial, have, or may have, been 
woven in cumbiiiatum with cotton, or flax, or 
other similar yarns, to prmhicc a fabric par- 
tifilly elastic ; but bare cords or strings of 
caoutchouc have not been heretofore usc<l m 
the warp or weft of a fabric wo>cn in looms 
ot any ordinary cuiistructioii, and with the 
usual niotlcs of harnessing such looms. 

Now I hereby declare that 1 do fe<it claim 
the use of cords or .strings of c4ioutchouc 
when the same are so covered with .silk, or 
cotton, or otherlikeuiaterial, wound, platted, 
or otherwise laid around them ; or when the 
same arc used merely as springs, or in any 
other way tlian that 1 have described herein- 
before. I claim only the method, wbieli 1 
have described, of weaving elastic fabrics 
with nucovered or bare covds or strings of 
caoutchouc or {ndia rubber in looms of any of 
the ordinary copatructions ; thC said bare 
cords or strings Uf caoutchouc forming cither 
the entire or any fiortlon of the warp or of 
the weft, or of both the warp and the weft 
of such clB.stic fabrics.— In witness where- 
of, &c. 

Repertory of Arts 1836. 


ON WATER ASA SUBSTITUTE FOR 
STEAM. 

Mr, Bldltor,— On perusing Mr. QaU*s 
“ substitute for steam power,** No, 62U, p. 
403, and the subsequent remarks of Hy- 
flraulicus,** No. 631, p. 460, 1 was reminded 
of an attempt made about two years ago by 
myself and an engineer^ who lias since eoii- 
structed for me a stcam-carnage, to employ 
water on the principle of Bmmali’s hydrosta- 
tic-press, as a substitute for steam. My 
object was to ])ropel a slow heavy curieige as 
a substitute for the carriers* waggons in pre- 
sent use. The experiment may be said to 
have failed : the utmost velocity that the ex- 
ptrimcjit promised, supftosing all interuie<li- 
ate difhculties could have been succ^ssfuity 
combated, would not have exceeded a quar- 
ter of a mile an hour-^Um slow for my 
(lurpose. The same ideas, or some modi- 
fication of them, seem to have ]>reseiited 
themselves to Mr. Galt and to Hydranliciis. 
Should my experiment, and its result, poh- 
sc.^s enough of interest to entitle tliein to- 
a place in the Meehauies' Magazine, yon 
will oblige me by inserting this paper, wliilht 
attention is dirnded to the subject. 

Having, in ibc first place, jireparcd a 
suitably strong iron stage, and an iron frame 
to carry a four-inch iron shaft, wdtii a niiic;- 
inch throw carnk at its centre (the same 1 
now have in my steW-enrringe) ; there was, 
ill the m^xt place, fixed mmu the centre of 
the stage, or j hitlbrm, an ordinary douhle- 
acting 8U*ain-e>liiidt;r, 12 inches diameter, 
I89 stroke. An ordinary sliding valve, 
moved by an eccentric upon the shaft, which 
valve 1 now use to govern the ingress and 
egiess of steam, wa.s used, on that occasion, 
to regulate the ingress and egress of tlie 
water. To get over the dead points, a com- 
pensating fly, just previously patented by 
iny engineer, waa added at \m suggestion : 
this WHS intended to supersede the iieecssily 

introdui;mg a sceoiid cylinder ; tlic mo- 
tion was, however, too slow to demonstrate 
the utility of that fly. After the water, 
which wus conducted from the pump into 
the w’orking cylinder by a two-inch pifie, 
hud caused tlie desired motion of the piston, 
it escaped through a two-inch eduction jnpe 
into the tank to jieribi'm again and again the 
same circulation. In the tank, which was 
of cast-iron, and firmly fixed upon the plat- 
form or stage, was fixed a double-acting 
pump on the principle of De la Hire. Tins 
pump is, I presume, so well known as to 
need no description. In virtue of certain 
arr^gements for working this pump, by 
which it was filled four times, and emptied 
four times, by one revolution of its lever or 
handle, I hoped to obtain four times the 
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ppeed that could be divided from a single- 
acting pump : these arrangements were as is 
below stated. The pump was strongly fixed, 
horizontally, in the iron tank. The rod of 
its piston was restrained to perfect perpen- 
dicularity of action by a strong guide. In 
the parts which may be denominated the 
continuations of the piston-rod, was a joint 
just without the guide ; at about 18 inches 
beyond this was another, a double joint, 
where w^as united, at right angles to the line 
of direction of the piston-rod, a rod from 
the lever or handle ; and at about 20 inches 
farther was another joint near to the fulcrum, 
w'hich was as firmly fixed as our ingenuity 
could contrive. When the machine was 
worked, by raising and depressing the lever 
or handle, the double-joint oscillated past 
the line of direction of the piston-rod. W'hen 
the continuations of the piston-rod were in 
a right line, the piston w’as at the liottom of 
its Htrokc ; wOien these continuations were 
at their extreme angle, the pistftn w^as at the 
to]> of its stroke. The piston of the pump 
was thus w*orkcd by an obi i (pie leverage ; 
such as is, I believe, regarded as the pecu- 
liar principle of the llussel printing-press. 
According to theory, the force moving the 
piston of the ]>ump, is augmentablc to any 
e xtent, by shortening the oscillations of the 
eloiihlo-joint. 

By thus uniting the principle of the Rus- 
sel printing-press, to be worked liy a com- 
mon lever — that of the double-acting pump 
of Do la Hire, made to double its celerity of 
liK/iion by an arrangement of par^s of its 
jMstou-rod, and that of BrainalTs liydrosta- 
lic-])res8, to mox'e the piston of u common 
double-acting steam-cylinder, so as that as 
lUtle as possible of the res ultiiig force should 
be neutralised by friction, I did hope to 
oWtaiii ail effirieut pow’ci*, wbicli might be 
advantageously enijiloycd to propel heavily 
liulen, slowly moving vdiicles. But the 


experiment failed, in os much as the motion 
afforded was manifestly too slow for the 
purpose. When two men were working the 
lever, the engineer dryly remarked, “ the 
principle throughout is good and correct, no 
doubt ; it only wants a steam-engine to 
work the pump.” 

If — in mechanical pursnks, if is often a 
stiffly perverse monosyllable: it sometimes 
sticks, like a totally insuperable obstacle, 
right in the way of what you would do. If 
the resulting velocity had been satisfactory, 
the advantages contemjdatcd were numer- 
ous. Amongst them are the following. The 
stock of water, costing nothing, would have 
circulated somewhat like the sanguineous 
fluid of an animal, and lasted an indefinite 
time. Tlic evjicnses of fuel, of repair of 
injuries from tire, &c. &c., ft) whieh the 
steam-engine is liable, would have been avoid- 
ed. Almost any iinaginalde force, at all 
events any force likely to he' rcijiiired to 
projud the most heavily laden carrier's wag- 
gon up the steepest roads in England, w'ould 
have been obtained fiouithc bo«lily strength 
of two or three men, simply by shortening 
the oscillations of the double-joint ; hut* the 
machine would have crawled more slowly-. 

heu the machlno was moving upon aplain 
road, or down u slight desceur, the oseilli- 
tioiis might have been augmented and tlie 
sjiecd increased. WhiKl de^ccndlng the 
steepest di*clivity, the velocity could have 
been entirely governed, cither restrained or 
the machine quite stopped, through the 
iiicomprcssihility of the w’uter, at the wdll 
of the men w orking the lever. 

Lest my verbal cle:;eiiptioii of the pump 
used be unintelligible, I subjoin a rude 
sketch of its w'orki Mg parts. This, however, 
Mr. Editor, you arc, of course, quite at 
liberty to suppress, if you consider that it 
is superfluous, or that it would be a w’^aste 
of space in your valuable pages. 



Z is the cast-iron water-tank ; y the dou- • cylinder, which retumsthewatertothe tank,, 
ble-acting pump of De la Hire, strongly to be used over again ; a 1, a li, are the 
fixed horizontally in the tank, under water ; induction pipe* of the pumiu having valves 
X the guide of the piston rod ; W the end opening towaidsthe pump, or upwards, la 
of the eduction -pipe from the working using tliis pump for a common well, these 
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pipes may be united below the yalTCs, so 
that one tube only may run down into the 
water \ b It b 2, are the eduction or force 
pipes of the pump, having valves opening 
from the pump, or upwards ; tliey convey 
the water to the working cylinder, which is 
not represented. In adapting this pump to 
domestic uses, these pipes may bt: united 
above the valves, to form one main, which 
may be carried to the top of the house, if rc* 
quired ; c is the first joint of the conti- 
nuations of tlie piston rod, situated just 
without the guide X ; df is the second or 
double joint of the continuations of the 
piston rod ; at this point the rod d ft from 
the lever or handle, joins the piston rod at 
right angles ; e is the third joint of the con- 
tinuations of the piston rod, situate near 
the fiilcrum*^ ;y‘i8 a joint which unites the 
rod df to the lever or handle k \ g va another 
joint of the lever or handle,' situate near its 
fulcrum^*. 

The fiilcri hj being immovcably fixed, 
when the lever or handle k is raised, the 
double joint d w’ill be moved through tlie 
point d\ to d 2, above the line of direction 
of the piston rod ; and when the double 
joint shall have attained the position of d 2, 
the piston will be drawn to the end of its 
stroke upwards, near the pipes a 2, 6 2. By 
this motion the pump will be filled once, 
through the pipe <r 1 ; and emptied once, 
throu^i the pipe h 2. On depressing the 
handle or lever A, until it regain its original 
position, the double joint w^ill travel through 
the point d 1, and attain its original position 
at d. The piston will be forced to the end 
of its stroke downwards, near the pijLiesa 1, 
b 1 ; and the pump will be discharged, for 
the second time, through the pipe h 1 , ami 
synchronously filled, for the second time, 
through the pipe a 2. On continuing the 
depression of the handle or lever below its 
present position, until the double joint d 
passes through tho point d\ tfi 2, below 
the line of d^ection of the piston rod, the 
piston will be again drawn to the ur)])er end 
of its stroke, near to the pii)es a 2, b 2 ; and 
the pump will be discharged, for the third 
time, through the pipe b 2, and filled, for 
the third time, through the pipe a 1 . On 
now raising the lever or handle until it shall 
have regained its original position, (when it 
will have completed just one revolation,) 
the double joint will pass through the point 
d 1, below the line of dhrectiSn of the piston 
rod, to its original position at d ; and the 
piston will be forced again to its original 
position near the pipes a 1 , 6 1 . By this 
motion tlie piimp will be emptied, for the 
fourthtime, through the pipe 0 1 ; and filled, 
for the fourth time, through the pipe a 2. 
Thus by one revolution of the lever or handle, 


or by one oscillation of the double joint d, 
the pump will be emptied four times, and 
filled four times. 'When efficient power is 
to be derived from the principle of Bramah’s 
hydrostatici^press, ‘ the expetUtious filling of 
the working cylinder is the grand desid^- 
tum — the difficulty. In short, from the re- 
lations of the , two pistons concerned, (upon 
which relations the power of the machine 
depends,) it is impossible the filling of the 
working cylinder can be quickly enough 
cflected, if the power to be used is to 
derived solely from the principle of the 
hydrostatic-pi*es8. From this circumstance 
arose the necessity of lessening the dispro- 
portion between the two pistons ; so as, in 
the first place, to derive only part of the 
efficient force required, upon the principle 
of the hydrostatic-press; and, iii the next 
place, make up in some degree by advan^e- 
ous leverage, that could be worked quickly 
and powerfully, to impress the firat impetus 
upon the v.atcr. This leverage seemeil 
attainable most easily through tlie principle of 
oblique action used in the Russel printing- 
press ; and if obstacles should arise, such as 
ascending a steep hill, greater than the 
primary force at command could overcome 
by full strokes of the piston, the resultant 
force might easily be augmented, by the 
employment of only the same primary force, 
by using half-strokes of the pump, by keeping 
the oscillations Sf the double joint between 
the points d 1 aboveaud d 1 below the line 
of direction of the. piston rod. 

Althaugh the combination of levers for 
working the [mnip was, I think, unexcep- 
tionable, and might be advantageously used 
on some occasions, still the experiment, on 
the whole, failed. 

If there be any originality in the combina- 
tion, 1 have no desife do reap any advantage 
from it by way of patent. I should, 
indeed, more desire to hinder any one else 
from so doing ; first, by ofl'ering herein the 
unlimited use of it to any one who may 
chance to see its utility and applicability ; 
and, secondly, by stating, that I have lately 
constructed another pump upon nearly tlie 
same plan. This pump, during the summer, 

I have had fixed half-way down in a deep 
well — the surface of the water being 'M feet 
below the surfree of the earth, and 1 have 
carried the eduction pipe, or main, up to 
near the top of an adjoining chimney. From 
the main go lateral pipes, of less diameter, 
to coppers, sinks, dairy, &c. 

This pump raised water faster than either 
of the cocks upon tho lateral branches woul^ 
deliver it, whilst subject tb only the pfeb- 
sure of the atmosphere. The water p&n 
accumulated in the main, more or ^ less, 
according to the strength and activity ot the 



AS A SUBSTITUTE FOR FIRE ENGINES, 137 


pumper. Tlie weight of the column of 
water in the main, which kept augmenting 
onlf until it reached a point now to be 
noticed, woa adding continually its pressure to 
the weight of atomospherc, by which the 
delivery was accelerated by the cocks upon 
the lateral branch, turned on till it attained 
a point of equilibrium — a point at which 
the cock upon the lateral branch, although 
of less diameter than the main, or the barrel 
of the pump, delivered water just as fast 
the pump could raise it. 

When all the cocks upon the lateral 
branches were turned off, the discharge up at 
the chimney, at the top of the main, was so 
])rofusc and forcible, that it led me to expect 
that, if a pump of this description were fixed 
in every ^house, and a flexible or hose pipe 
fitted by an union joint to the end of the 
main, or at some more convenient part, it 
might, in tlic case 6f fire in the establish- 
inent, be of considerable use as a fixed 
fire-engine, as well as serve tlfc purposes of 
an ordinary pump for domestic uses. 

Kappa. 

Sept. 91, 1835. 


ELECTRO-MAGNETIC MOVING 
POWER. 

British Association, — SecHo% of Mathematics 
and General Physics. 

The Rev. Mr. M’Gaulcycxhibitcd Uie work- 
in t: racnlel of a machine for v’roduciiif moving 
power by the application of electro -magnetic 
influence. The mcMlel consisted of a pend uliiin, 
the lower part of which was a magnet placeil 
with its poles opposite to the ends of two 
horse -shoe liars of soft iron, round wdiich 
w ere coiled helices of wire so arranged tliat 
by the end of the helices dipping into cups of 
mercury the poles of a simple galvanic battery 
could be alternately made to communicate 
with the cups in one order, and the next 
instant the machine reversed that order by 
means of a system of bcut wires, caused to 
vibrate upon an axis, the ends of these bent 
wires alternately dipping into one pair of cups, 
and the next vibration into another; by these 
means the soft iron horse-shoes are at one in- 
stant a magaet|with the poles in one order, the 
peudiilum being then attracted towards both 
these poles, but the next instant, the poles 
being reversed, the pendulum is thrown for- 
cibly back, while the opposite soft iron horse- 
shoe is now a magnet ready to attract it ; 
then again it is thrown back from this second 
temporary! magnet by the instantaneous 
reversing of its poles, and so on. The model 
worked smoothly and with a very uniform 
regulated motion, and appeared to be capa- 
ble of working for a great lenth of time. 
Mr. M’Gaulcy stated that the erosion of the 
zinc plate was so inconsiderable, that there 
was hardly any limit to the len^h of time 


the model would continue working. 
Tiie acid best suited to the purpose was a 
mixture of one part nitric acid, two parts 
sulphuric, and one hundred water; he also 
stated that the acid in practice could be 
always renewed by having a constant drop- 
ping of fresh acid liquor into the trough, 
while a simiiiarly gentle discharge of the 
spent acid from the trough could be kept up. 
He stated, that a numerical comparison of 
the economy of this mode of producing 
motive power with that depending upon the 
agency of steam, would give a vast prepon- 
derance in favour of this method, while the 
part of the power' consumed in working the 
machine itself might be left entirely out of 
account, since the apparatus which changed 
the poles in his model, would equally suffice 
in a machine capable of working with the 
power of one hundred horses. In his model 
he only worked one of the two soft iron 
magnets, and its power was only that of 
lifting seven pounds, and yet this appeared to 
be sufficient to overcome all the friction, 
inertia, and other impediments to motion, of 
the several parts of the machine. 

The exhibition of this model was received 
with sincere and reiterated applause, and 
many scientific men present expressed san- 
guine expectations of the value of the method 
in a practical point of view, all agreeing that 
it was the best attempt yet made of the many 
schemes that had been proposed for produc- 
ing motive power by the electro-magnet. — 
Athcnmcm, 

PAINTED BINDING.— Many beautiful 
subjects may be formed on the sides of books by 
the workman skilled in painting. Tlic volume 
is prepared by being pastewashed, so as to 
present an uniform fawn colour, the dcsings 
slightly traced, and afterwards coloured accord- 
ing to the pattern, the colours being mixed to 
the proper shade with w'ater. 'I'he shades 
must be tried on pieces of refuse leather, as, 
being spirit colours, when once laid on, no art 
can soften them down if too strong; and a 
p(culiar lightness of touch will be necessary 
to produce eflcct. Portraits, &c., may also 
be executed in this manner ; and many superb 
desings l]^ve at times been executed by 
the best binders of this country and loanee. 
M. Didot, booksellers, of Paris, presented 
a copy of the “ Ueuriade,’^ published by him- 
self, to Iiouis XVI IT., most elegantly orna- 
mented in this style. It was executed by Mr. 
Bcllicr bookbinder, of Tours, and presented 
ou one side a miniature portraite of Henry IV. 
and on the a similar one of Louis XVIIl., both 
perfect likenesses. The greatest difficulty con- 
sisted in the portraits, which were first 
imprinted on oaper, very moist, and immediatly 
applied to tne cover, on which they were 
impressed with a flat roller. When perfectly 
dry, they were coloured with all tiieartof 
which the binder was capable, and the other 
ornamental paintings executed by hand. This 
proceeding r<;uiuircs great care in the execu- 
tion ; and will be applicable to any design 
where the binding will justify the exj^nsc. — 
AmeWs Bihliopcyta. 



1S8 tXBioitm iNtimssTiNG -iHscovEaiEs: 


EMBOSSING ON WOOB.' 


Sir,— I have-been shown some very beau- 
tifiil spccimrns of cmboesin^ upon veneer, 
principally floral and arabesque designs, 
upon rosewood maple, mahogany, elm, and 
dhcT hardwoods. The relief is almost a//o, and 
has quite the appearance of carving. I un- 
derstand the invention is patenteil, mit that 
the inventon ; or, M. Caccia, an Italian, has 
been prevented from bringing it into extensive 
operation* from the prcinarily expensive 
nature of the nn'ichinery, and the jealousy of 
<‘abinet-makers, who declare that it would 
supersede carving and enlayiner, and so spoil 
their business. The process may be so varied 
that the relief will be brought out in different 
colours ; it is also applicable to the emboss- 
ing of clotlis, kerseymeres, walstcoat-picces, 
paper-hangingfs, and things of a like nature. 

This is the first instance, as far as I know, 
in which designs have been impressed upon 
wood — embossing is common enough upon 
card, paper, calico, and such fabrics ; and 
unless tlierc be some improvement in the 
process, I do not know that the patent will 
hold good. Making the parts in relief come 
up of difl’crent colours, I believe to be new ; 
and ppon tins possibly the patent rests. 

Embossed hard fancy woods might be very 
extensively and very beautifully applied to the 
ornamenting of enbinet**, w^ork boxes, i^c., 
and to the panels of doors and wainscoting. 
Herewith I send yon some specimens that, in 
the effect produced, you may judge for yoiu-self. 


November, 1635. 


1 am, &c. 

P. B. T. 


AN AIR VIOLIN. — A newly and ingeni- 
ously invented instrument has lately been pre- 
sented to the Acadimie des Sciences of Paris, 
by M. Isoard It resembles the common vio- 
lin, with the strings extended between two 
wooden or metal blades ; it is vibrated upon 
at one end by a current of air, while at the 
other the player presses on. them, shortening 
them by the pressiou of the finger. In fact, 
the strings of this instrument are acted upon 
by a current of air, instead of the common 
bow. The sounds vary between those of the 
French horn and the bassoon. 


A HAND WATER-ENGINE.— A hand 
w^ater-engine, on an entirely new ])rinciple, 
has lately been invented by Mr. Read, the 
patentee of the best of all our garden syringes. 
This new invention is very little larger than 
the syringe, but it has a tube added to it, 
w hich, being inserted in a pot or bucket full 
of water, gives the instrument all the powers 
of a garden -engine, with less than half the 
exertion reqiifred for working tlic latter 
machine. The power gained is by thecondcusa- 
tion of air in a tube or barrel, parallel to that 
in which the piston works ; so that the inveu- 
tion might not unjustly be called Read’s 
double-barrelled syringe. The whole instru- 
ment, including the length of the handle, and 
the tube, which can be screwed on and off, is 
only three feet long, and the barrel part is but 
half that length. The price is only 60 .<r. We 
hn^c seen it at wo^k, and consider that, for 
all ordinary purposes, it wnll supersede liotk 
the garden-*?) ringt* and the Gardcu-engiues. 
— Garden*>r*s Marjazinc* 


[The above-mentioned specimens may be 
seen at our ofticc, by any party who may 
think the subject worthy attention. — Ed. 
M. M.] 


STEAM-PLOUGH. — At a meeting of the 
Grantham Agriculture Association. Mr. Han- 
ley stated that he had seen a steV^m-plough 
at work in Lancashire, which did 'its work 
remarkably well, and turned up an acre of 
w et land, at a depth of nine inches, iu 1 hour 
and SO minutes. 

SUGAR FROM INDIAN CORN.— M. 
Pallas lately presented to the Aeadcmie des 
Sciences of Paris a sample of this substance, 
extracted from the stem of the plant, w hich 
has been found to contain nearly 6 per cent, 
of simp boiled to 40 degrees, a jart of which 
will not crystallize before fructification ; but 
it condenses audU acquires more consistency 
from that period to the state of complete 
maturity. The most favourable time to 
obtain the greatest quantity of sugar, is imme- 
diately after the maturity and< gathering of 
the fruit. The matter left after the extrac- 
tion of the sugar, is capital to feed cattle or 
to make packing paper. 


THE MOON INHABITED.— Professor 
Gruithausen, of Munich, has publicly declared 
that he has discovered irrefragable proofs 
that the moon is inhabited like the earth. 
All Europe has an^(^^’e^ed by railleries the 
declaration ofthc Bavarian astronomer, but his 
firmness has been no more shaken than tJiat 
of Christopher Columbus was, when he 
announced the existence of a new world. The 
German Journals have published the observa- 
tions of Prof.'ssor Gruithausen, combined with 
those of his learned brother, the astronomer 
Schroclcr. Their common conclusions are, 
1st, that vegetation upon the surface of the 
moon extends to the 5.^th degree of latitude 
south, and to the 65 th degree of latitude north ; 
2dly, that from the 50th degree of latitude 
north to the 47th degree of latitude south, may 
be perceived evident traces of the abode of 
animated beings ; 3dly, tliat some signs of 
the existence of lunar inhabitants are suffici- 
ently apparent to enable a person to distin- 
guish great roads traced in several directions, 
and particularly a colossal building situated 
nearly under the equator of the planet. The 
ensemble presents the aspect of a large town 
near to which may be distinguished a building, 
perfectly resembling that which we call a 
redoubt, or horn work. — [Ciucry — Are there 
any mines orrailways Mining Journalt^ 
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WniXELAMPS PAPER ON M2RSteCnVE 

PERSPECTIVE WbE EASY..' • ' 



Sir, — ^The following paper on Pcrfspcc- 
tive Drawing is intended to be useful to 
those readers of your Magazine who want 
itifonnation on that subject, and who are 
not mathematicians enough to understand 
the ordinary treatises. By giving it a place 
in the Mechanics’ Magazine, you will very 
much oblige, 

Yours truly, 

J^MES WhITFLAW. 
Glasgow, July 27, 1835. 


1. If a person behind a transparent plane 
kept his eye exactly in the same position 
till he traced on the plane the objects on 
the other side, of it, by means of ti pencil 
carried ovc;r the parts of the plane, where 
the rays of light reflected to the eye from 
all the lines in the objects cut the plane, 
the delineation would be a perspective draw- 
ing of the objects. 

2. Fig. 1 is a ground plan of a number of 
objects, marked A D C D, standing Aon a 
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horizontal gni face : these same letters in fig. 
3 point out the same objects in elevation ; 
and fig. 2 is a perspective view of them. 

3. In order to draw the perspective view, 
make first the ground plan and elevation, 
as in figs. 1 and 3, then draw a line o & in 
fig. 1 , to represent the transparent plane, 
which stands perpendicular to the surface 
on which the objects A B, &c. stand ; and 
after this, fix upon the point c, in the same 
fig, for the position of the eye. But before 
making a fhll view, it may be as well to 
illustrate the method, by finding the per- 
spective of the line d e, in fig. 1, which 
stands perpendicular to the transparent 
plane. The point/, which marks the posi- 
tion of d e, in the elevation, is on a level with 
the eye. Frqjn the ends of the line d e, 
draw the lines d c and e c to c, the point of 
sight;, and the part/ d of the transparent 
plane or picture-sheet contained between 
the lines d c and e c, will be the perspective 
in the ground plan of the line d e, because 
the lines d c and e c represent the rays of 
light reflected to the eye from the ends of 
the line d e. From what is now said, it will be 
evident that/ A shows the perspective in the 
ground plan of the part c ^ of the line d e, 
and that A d is the perspective in the same 
plan of ff d, the other part of d e. If a ling 
is drawn through c, parallel to d e, till it 
meets the picture-sheet in <, r d will show, 
in fig. 1 , the perspective of the line d c, 
if it is indefinitely extended in the direction 
d e. For by inspecting the ground plan, 
it will be seen that the more distant from 
the picture sheet auy point e is taken, the 
line drawn to the eye from that point 
becomes more nearly parallel to c it and in 
consequence of this, i/ becomes smaller the 
more distant the point is taken. Although 
we cannot name a distance from the picture- 
sheet for the position of the point e that will 
make i and/ exactly coincide, yet we can 
place e so distant, that the space^ctwixt i 
and / will be smallar than any quantity that 
we can form a notion of, and for this reason 
i d must be considered the perspective in the 
ground plan of the line d e, when it is 
indefinitely extended from the point d in the 
picture-sheet, or from the point/inthe eleva- 
tion on a level with c, the point of sight in 
the same view. 

4. We now know how to represent on an 
edge view of the transparent plane or picture- 
sheet, the perspective of any line or part of 
a line running perpendicular to the trans- 
parent plane on the same level with the eye ; 
bat in order to make a picture, the persjiec- 
tzves of the lines in the objects be repre- 
sented must be shown, not on an edge, but 
on an elevation of the picture-sheet. Let 
fig. 2 be this elevation, and in this fig. drawn 


the line o A, which is just n continuation of 
a h in fig. 3, the line representing the sur- 
face On which the objects stand ; then draw 
a line perpendicular to a A, in the perspective 
view, from the point c, in fig. 1, and a 
horizontal line c m from c, which marks the 
position of the eye in the elevation, and the 
point c, in fig. 2, where these lines meet, is 
the position of the eye in the perspective 
view. The points c and t in the ground 
plan coincide in the perspective view, as 
the line d e stands perpendicular to the 
picture sheet in the side as well as in the 
up and down direction. And as this line 
dehas its commencement at the picture- 
sheet on a level with the eye, if lines are 
let fall from the points dh and /, in the 
ground plan, perpendicular to the line a A, 
in the iierspectivc view, these perpendicu- 
lar lines will cut the horizontal line cm, 
in fig. 2., in the points d A and/, and these 
points will be the perspectives of the points 
marked d, //, dhd e, respectively, in the 
ground plan. If the points ti and /, in 
fig. 2, are joined, the line d/, will be the 
perspective of the line d e ; the part d e 
of this perspective line, is the pcrsi>cctive 
of ^ ^1 part of d e, and n line joining the 
points d and c, in fig. 2, is the perspective 
of the line de in the ground plan, when 
it is indefinitely extended in the direction dc. 

5. Let the line «fe, fig. 1, have its com- 
mencement in the elevation iitd, one of 
the comerb of the cube A ; its perspective 
view is fo/nd as follows : — From the point 
d, ill fig. 1 , draw a line do, perpendicular 
to the line a A, in the perspective view ; 
and from d, fig. 3, draw a line d n, parallel to 
a A in fig. 2, and the point w, where the 
line d n cuts the line d o, is the commence^ 
ment of the perspeotivc of the line d e ; 
join nc, and this line Vill be the perspec- 
tive of the line de, when it is indefinitely 
extended. A line joining the points o and 
c is the perspective of the line d e, if it is 
indefinitely extended when it lias its posi- 
tion in the elevation at the comer of the 
cube under d. The jioint o, where the 
perspective line oc commences, is found 
in the very same way as the point n was 
found. As nc is the perspective of de, 
when it is indefinitely extended from d, 
in fig. 3, one of the top corners of the 
cube A; and as o c is the perspective 
of dc, when it is indefinitely extended 
from the comer under d of the cube A- 
in fig. 3, the triangle n c o is the perspec- 
tive of a parallel surface, standing perpen- 
dicular to the surface on which the objects 
A, B, Sec* stand, and running at right 
angles to the picture-sheet to an indefinite 
distance from it. The side of the cube A,, 
that is, towards the centre of the pietur«y 
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and llie same side of the cube under the 
pyramid^ form part of the perspective of 
this porailel surface. The point where 
the Une hp, let fall from point h in the 
f^ound plan, perpendicular to the line a h 
in the perspective view, cuts the line o c, 
is the perspective of the bottom comer at 
jf, of the cube A ; and the place where 
this same line h p cuts the perspective 
line n e, is the perspective of the top comer 
fff of the cube marked A, in fig. 1. So now 
we have got the perspectives of the four 
corners of one of the sides of the cube in 
front of the picture.^and by joining these 
corners we get the surface npt and this 
eurface is the perspective of the side of 
this cube, that is, towards the object D. 
A perpendicular, let fall upon the line a 6, 
ill fig* 2, from the point/, in the ground 
plane will cut the lines n c and o c, so as 
to give the perspectives of the top and 
bottom comers ate of the cube under the 
pyruiniil ; and the other two comers of the 
side of this cube, that is, next the object 
C, is obtained in a similar manner. The 
manner of demonstrating what has been 
said in this paragraph about the perspec- 
tives of lines running perpendicular to the 
picture-sheet, from auy point in it, to an 
indefinite distance from their commence- 
ment, is shown in paragraphs 3 and 4. 
Before proceeding farther, it may be as 
widl to turn over and* read remarks 2, 4, 
and 6. 

C. We now know how to find the per- 
spective of any point in a line ihat stands 
perpendicular to tfie transparent plane ; but 
if the perspective of a point, which is not 
in a line so situated, be wanted, we can draw 
a line perpendicular to tbe picture-sheet 
through the point, (or suppose a line so 
drawn,) and find tlic perspective of the 
point, as if it had its place in this line. 
'J'he following rule to find the perspective 
of any point in an object, rests upon this 
principle. When the perspectives of all 
tlie points in an object are found, the perspec- 
tive drawing of the object is completed by 
joining these perspective points. 

To be continued 

ON CALICO-PRINTING. 

By Tuomas J'homson, M. D., F. II, S. 

L. and £. Ac. Ac. 

Regius Professor of Uhennsfrg in the 
University of Glasgow, 

(Continued from page 104.) 

2. MADDER PURPLE.- The iron 
mordant thickened in the same way as the 
alnm mordant, is similarly applied. The 
cloth IS then exposed to the aii foi a tew days, 


and the iron fixes itself pn the cloth in propor- 
tion as it becomes pero\idized. Tiie piece is 
then cleaned and washed as described in the 
last process, dyed in madder, and cleafed in 
the same way as in the red just described. 
The depth of the purple depends upoD. thc 
strength of the iron mordant. If its spectfiic 
gravity be as high as 1*04, it forms a black, as 
appears in the three succeeding specimens. 

3. This piece shows two different shades 
of purple, or rather black and purple along 
with red, all dyed at once. The black and 
purple aie printed together by the cylinder 
machine, v^ith two copper rollers, and the 
purple is printed afterwards by the block. 

4. COCHINEAL PINK.— After the 
black in this pattern has been produced in 
the way already detailed, it receives an alum 
mordant on those parts which are intended to 
become pink, i t is then cleansed and dyed in 
cochineal in a similar way as when cloth is 
dyed with madder. Tbe cochineal docs not 
tinge the ground as madder does ; and there- 
fore, does not require, nor is it of sufficient 
permanence to bear the same clearing opera- 
tions. So much colouring matter does the 
cochineal insect contain, that one ounce is suf- 
ficient to dye fifteen or twenty yards of such a 
pattern, as No. 4. 

5. LOGWOOD BLACK.-The same 
alum mordant which forms a red with madder, 
becomes black when dyed with logwood. The 
iron mordant has the same property ; bpt it 
forms a brownish, and less pleasing colour, 
llincing the piece of goods m hot bran and 
water, is sufficient to remove the tinge of log- 
wood from the while ground. 

6. The two shades of colour in No. 6, arc 
obtained from mixed alum and iron’monlants, 
dyed in a mixture of madder and quercitrson 
bark. The mode of producing the black and 
white figures on it, will be explained aftei-* 
wards. 

7. PRUSSIAN BLUE.— The iron mor- 
dant is aj)plied, and the cloth cleansed in 
the way already described. It is converted 
into Prussian blue of various hues, by immer- 
sion in cold prussic acid. This acid is libe- 
rated from a weak solution of prussiate of 
potasli,^y an equivalent of sulphuric acid. A 
more cCnvenieut process for this colour, is 
now employed, and it will be explained, when 
wc come to speak of steam coIoum. 

8. BUFF FROM IRON. -This pleasing 
colour is merely the pci oxide of iron. A 
mixture of sulphate of iron and acetate of lead 
is printed on the cloth, constitutiog in fact, 
sulphate and acetate of iron together. After 
exposure to the air for a considerable time, to 
produce as large a deposit as possible upon 
the cloth, the iron is farther precipitated by 
immersing* the piece in thick lime water, oi 
in a mixture of caustic potash and lime. A 
portion of black oxide is thus thrown down 
along with the rod, which speedily changes 
in the fresh water and air to which it is after- 
wards exposed. 

9. MANGANESE BRONZE.— A solu- 
tion of i^ulirlidte of manganese is printed on 
the cluUi by the copper roller. Whendiy, 
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the piece is passed through a strong caustic 
alkali, andtiicn allowed to fall into a vessel 
containing chloride of lime. 7'his converts 
the manganese into sesquioxide. which has a 
strong affinity for cotton. 

10. CrilNA 15LUK. — Indigo may be 
fixed uj)on cotton in a variety of ways. Dy 
having it with orpiment and caustic potash, 
it is deoxidized and dissolved. If gum^aenegal 
or basted starch be not dissolved in the solution, 
it forms what is callpd pencil Idue, which may 
be printed upon cloth by means of the cop- 
per roller, or by the block from a sieve of a 
peculiar kind. Applied in either of these 
ways, the indigo soon recovers its blue colour,, 
and being no longer soluble, it remains upon 
the cloth, while water removes tlie substances 
with which it was mixed. 

By another process, indigo in the blue state 
is mixed with orpiment in a solution of sul- 
phate of iron, ai^ deoxidized after being pi inted 
on the cloth, by alternate immersions in 
lime and copperas. It is known that indigo 
in the doximzed or white sfate. is soluble in 
alkalies, forming a yellow coloured solution. 
This solution deposits its deoxidised indigo on 
the cloth by mere contact. In this way the 
indigo which is at first loosely laid upon the 
fibres, and easily removeable by washing, is 
slowly combine^ with them, and thus becomes 
fixed on the cloth. A large quantity ofiron 
is necessarily attached to the cloth during this 
process, and a continued action of sulphuric 
acid is necessary for its removal, 

A third process consists in dissolving pow- 
dered indigo in a hot solution of potash, and 
stannite of potash, or by boiling it in potash 
orsoija, along with metallic tin. It is then 
precipitated in a white state by muriatic acid, 
and the precipitate being thickened and mixed 
with fresh chloride of tin, is printed on the 
cloth. When dry, the piece is immersed m 
a solution of carbonate of soda. The indigo 
becomes yellow by combining with the soda, 
and in this soluble condition, attaches itself 
permanently to the cloth. It soon afterwards 
becomes blue, by the absorx>UoD of oxygen 
from the atmosphere. 

II. CATiXHU J3ROWN.— This impor- 
tant dy'Stuflf, formerly known by the name 
of term japonica, is procured by boiling tho 
brown heart wood of the acacia calkichu, or 
khair>tree. It is obtained by simply boiling 
the chips in water, until the inspissated juice 
has acquired a proper consistency. 'The 
liquor is then strained, and soon coagulates 
into a mass. It comes to this country bojli fiom 
Bombay and Bengal. It consists chiefly of 
tannin, but contains also a little alumina, 
which may perhaps assist in fixiug the colour 
on the cloth. 

'J'he catechu is dissolved in acetic acid ; a 
solution of copper and salammonia. isaddedto 
it, and the wholejirinted on tho cloth. It is 
allowed to stand a few days, during which the 
colourdccpens very much, and is then w'orked 
oflf. 

CHROME ORANGE. — The dichromaie 
of lead is precipitated upon the eufface ofeot- 
ton cloth, by printing on it a solution of lead, 
and then immersing the cloth in a hot solution 


of a chromic salt of potash, or of lime, contain- 
ing a alight excess of base; or, it is somo- 
timeaobtained from the yellow chromate of 
lead, produced from the bichromate of potash, 
by abstracting a portion of its acid in hot 
lime-water. 

To he conthitied, 

ON MALT. 

By Rorbet D. Tfiomson, M. D. 


(Continued from pages 99.) 

Bigg and hear are susceptible of exposure 
to greater vicissitudes of climate than barley is. 
They require also less time to attain to 
maturity. Ihus, the average; timein which they 
usually* remain iu the ground is from ten it> 
fourteen weeks ; while barley lies froinfoui teen 
to twenty weeks. An instance is recorded 
wheie tlie interval between seed tune and 
harvest, in the cases of hear, was only nine 
weeks; and another, on the contrary, where 
barley w as twenty-six weeks of ripening. Bear 
and bigg in common years are malted by tlie 
Highlanders, hift in those seasons which me 
unpropitiouft for the ripening of oats, they 
form the chief article of food. Hence, the 
legislature have been induced to charge a 
dutyof2s. 7cl. per bushel on malted barley, 
and 2s. only on malted bear and bigg. In 
1789 and 1799, which were late years, the 
whole of the barley sown in Aherdeenshtio 
was destroyed, a circumstance which operated 
80 powerfully upon the farmers, that in 1803, 
little, more than 100 quarts were raised, 
w'hile from 35,000 .'“>0,000 quajters oi bear 

and bigg were procured. 

Now, Aberdeensliiic consists of 832,000 
English ac/i?6 and possesses a mean tempera- 
lure of 41 4. 

Mr. Forbes Uo>le observed barley growing 
on the IJimalali niount.iins, at an elevation of 
8000 feet, the mean temperature of the place 
being 5jf’ F. But some very important deduc- 
tions have been obtained by M. M. Edwards 
and Colin, ^ from ihitjr interesting experi- 
ments upon the germination of diH'eient kind< 
of grain. 'J’liey exposed barley, wheat and 
rye to a' cold equal to that at which mercury 
freezes or— 38'6'» F. for 15 minutes, and found 
that their vegetative powers were not in tho 
least deteriorated. I'hcy ascertained that if 
barley, wheat, French beans or linseed were 
immersed for a qua iter of an hour iu water at 
the temperatuieof the pow'erof germina- 
tion was completely dcbtroyed, and it was not 
till the heat of the water was reduced to 122o, 
that these kinds of grain after being immcised 
in it would vegetate, llencc, in water, 122u 
maybe considered the highest limit at which 
it IS possible for barley to grow. But the 
temperature varies according to the media 
through which the heat is communicated. 
'Thus these seeds if exposed to a temperatuie 
above 143i®in vapour, or 167« in dry air, are 
deprived ot their vegetating properties. W hi1o , 
wheat, barley, oats and rye, wnen kept in In^^ 
sand possessing a heat of ll3n, would not 

A. 
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fninate. Immersion in water of the tempera- 
tore of I07o for 15 seconds was sufficient to 
destroy the power of germination in most in* 
stances; hut this invaihibly occurred, if the 
exposure to this high temperature was protract- 
ed for 5 minutes. The method in wfiich the 
hear operates in these cases, appears to be in 
some measure elucidated by the researches of 
Biot, Persoz, and Baspail, who obseived that 
the temperature 1670 is that at which the 
grains of starch burst. Ilencc^ it appears, 
tliat in dry air bailey may be exposed to a 
range of temperature equivalent to 205n at 
least, and may still retain its germinating 
powers unimpaired. 

We have two quantitative analyses of barley, 
one by Kinhof and the other by Proust. The 
following are their results. Einhof obtained 
from IJordeiim vulgare, 

Staiej^ not quite free from gluten 67.187, 
Volatile inattei 9*375, Saccharine matter. ‘1.20B, 
Husk with some gluten ao<l starch 6*770, 
Mucilage 4*583, Gluten 3*515, Albumen 1*114, 
Phosphate of lime and loss 2*248 

* i^ooo* 

Pioust obtained Yellow resin 1* Gum 4 
i>ugar 5, Gluten 3, Starch 32, llordein55. 


100*t 

In tbe«e re<iiilts we observe considerable dif- 
feieiices, wliich are to be aitribuled to the 
mode in which the analyses were conducteil. 

I.'inliof detei mined tlie weight of 4hc starch 
and glulen together, when they had been de- 
posited iiom water in wliich the meal con- 
tained in a linen hag had been kneaded. 

The water from whicli the starch was 
separated \v?s filtered and l oiled , coagulated 
ali iimcn subsided, and by cvap(#alion an 
extract was afforded u Inch was treated with 
alcohol. It gave gluten and sugar. These 
substances were separated by mixing the 
alcoholic solution with water and disulling the 
alcohol. The gluten fell down, and the sugar 
icinained dissolved in th^ fluid, d'he alcohol 
lett uudi‘'Solveil some gum and phosphate of 
lime. 'I'he firmer was taken up by water and 
kfl the latter in a pure stale. 1’he matter 
in the linen bag consisted of vegetable fibre, 
mixed with a little gluten and starch. The 
hordein of Pioust w-as obtained equally wcdl 
by means of hot or cold water, whicli dissolv- 
ed the starch and left the hordein in an 
invul.ited state. Raspail considers thi-'Substa nee 
to be the pericarp of the seed or what we term 
bran. The propriety of thisopinion is streng- 
thened by the circumstance that there is very 
little ofil existing m peail barley. The sub- 
stances reckoned by the Fientli chemists as 
con-^lituents of starch, viz. umidonp, niatase^ 
omidine, and dextrine, thcie is stiong leason 
to consider as products of the analytical opera- 
tions. J 

It H a remarkable circumstance, in reference 
to the starch which forms such a principal 
constituent of the seed of bnrlev, that it is 
possessed of a most durable nature when pre- 


• Ghlen, vi. H.). Thomson's Chemistry, W. 262, 
Ann of Phil, xiif 901. 
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served in dry magazines. This fact is illustra- 
ted in a very striking point of view by some 
researches of the French chemists.* In 1817 
a depdt of barley was discovered in the citadel 
of Metz, which had remained closed up from 
the year 1523, and notwithstanding that it had 
remained in thisstate for 294 years, it afforded 
excellent bread when conveited into meal. 
A similar magazine was also recently detected 
in some villages destiojed by the I'urks in 
1526, where the corn appeared to have lost 
none of its qualities proper for forming an 
essential article of food, 

'J’hese though remarkable instances of the 
capacity which the starch of barley possesses 
of with standing decomposition, must yield 
infinitely in importance to observations which 
have been made upon grain preserved iu the 
collections of M. Passalacqua. 3'liat gentle- 
man biought fiqm the ruins of 'I'hebes, m 
Egypt, some grain, which, whdh examined by 
D’Arcet, Vauquelin, Baiily,and Fontennelle, 
was found to be slightly acid, and to contain 
its proper quantity of starch, but no gluten, 
llaspail subsequently confirmed the accuracy 
of tfiese cliemist«. When Passalacqua sold 
his collection of antiquities to the king of 
Prussia, Champolion found between the limbs 
of a mummy which he recognised as the re- 
mains of Pharoah, son of MarsaiounMain- 
oute, or priest of a great tribe, attached to the 
worship of the goddess Netpha, iheEgyptain 
Khea mother of Osins and Isis,) a small 
blown compact loaf, surrounding a number 
of grams ot barley, which had geiiniiiated 
and been slightly scorched. 'I'liese seeds, 
wliioh must have| been above 3000 years old, 
were examined by M. Julia Fontennelle, who 
Could detect no gluten in them, but touud 
that tiie starch, by its actiou on iodine, was 
notimpaiied in its pioperties, A little acid 
was al .^0 present, as was demonstrated by the 
reaction on. 

When exposed to the oir and moisture, 
howevci, sfaich undeigoes a remarkable 
change. M . Las-^digne examined some wheat 
which was funrid in pulling down a house in 
J’aiLs, at the Quai do la Gieve, It possessed 
a black colour, asititliad been converted into 
charcoal. It cnntaiiied neither starcdi nor 
gluten, b/t much ulnum or ulnuc acid, 1 he 
a|>pcaiancc of the gram led this chemist to 
believe that it bad been partially convci^'d 
into coal, in a mannei similar to that in wdiich 
ticc^and smaller vegetables have been ch.mgcd 
into coal, jet, and peat. Wheat found at 
Royal, near Cleniont, (Auvergne) in the 
mountain called the Granaries ot Caesar, M. 
Lassaigne ascertained had undergone a similar 
change. 

The precise researches of Ra® pail enable us 
to compreneiiy in some measuie the cause of 
this stability in the nature of staicb. Arcoi- 
dinglohim, siaich consists ol grains which 
vary in form and dimensions, the diameters not 
exceeding, in matuiiiy, *00393 inch; but 
before they have attained ibeir luU size.Vmng 
exceedingly m^ire minute. Those of the Hor- 
diuui vulgare arc about 0098 inch in diameter. 


• Journ, de Chim, mcdicalc, i, 63, 2nd. ler. 
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l 9 e«ch jfraiii, when viewed under ihe mic'* 
Twcopc, the rays of light are strongly deviated 
at their entry and departure, so lliat only those 
reach the eye which pass through the interior 
of the globule, and hence, they appear as 
black h.dls with a white nucleus. They 
consist of vesicles, filled with a gummy mat- 
ter, which hardens in coniart with air* In 
waterofthe temperature 122® the bladder is 
expanded, probably by the increase in vor 
lumeof the gum. Jn boiling \Nater it is ruptured 
ami precipitated, while the gum (the dcr- 
trine of Biot) dissolves in the wab r. Iodine 
colouiif the grains not by romhiuing with 
them, but by merely atfarhmg I’self to flic 
exteiior of the visiclcs. 'J he form or the grain 
is not altered *, for, if inorganic salts capable 
of combining with the iodine, and forming 
bydiiodates, are mixed with the starch, the 
colour disa'^pears^ and the starch reiuains 
colourless.* * 

The nature of the diatp$ which Payen and 
Persuz have found in stair li, Jlaspnil explains 
in this way: In the act of gri uMnation tlic 
grains of which starch consists increase by 
successive layers, beginning rcaiest the cotv- 
ledon^ while at the same lime acetic acid is 
fornieil ; now this acid is formed ; now this 
and di'-soWts gluten, and reiulers it equally 
Soluhie in water and alcohol. If the flour of 
gerrninauDg bailey be macerated for an hour 
in puie water, the water will (li-?solve the 
gum, sugar, and gluten comluned wnh liie 
acetic acid. When exposed to heat a fhreky 
prc-cipitate will be produced by the drsen- 
gngement of a portion of the acetic acid by 
lieat, or of its saturation by some base, 
disengaged from the lis-ueby thetemperatuie. 
Alcohol \'ill increase the quantity of the prcci- 
pitate. Kiispail digested for a few minutes 
some wheat flour m acetic acid, at first concen- 
trated, and llien tlilulcd wnh a bundled times 
its weightin water. It was filtered, ami the 
liquid poured into a solution of starch. A pre- 
cipitation of the legunieniaiy matitr immedi- 
aU’lv ensued. 

'J’iieso facts arc extremely important when 
considered in connexion with the pioce«b of 
inahing, because they exhibit in a povverful 
manner the greatness of the chance which is 
produced by the slightest effort (X Nature's 
opt rations, and Viecause they enable us to com- 
prehcnrl more readily the vanety of alterations 
wliicti the elemenU of gram undergo in the 
same process. 

'Ihe processor malting consists essentially, 
l^t., in pioducing a change in the corisliiuents 
of gram by inducing geiniinatlon ; and 2itd, 
in stO( ping the vegetation when it has been 
earned to a certain extent, by exposure to 
beat. 

RECENT AMERICAN INTENTS. 

f Selected from the Franklin Journal for May^ 
June and July last,} 

IMPROVED SUCTION PUMP, ELIJAH 
WHITON, MASSACHUSEIJS.— The bar- 
rels are to be made of steatite or soap stone ; 

f Nouveau Systeme de Chimie organique 
fonde sqr des methodcs nouvelles d'observati- 
«a pair F V. Raspall, Svo. ISSA P* Mi. 


but the principal nov^tv is a eontrivance 
for opening both the valves, and allowing 
tlie w'ater to descend to prevent Its freezing. 
There ts be a sort of spring catch on the 
upper surface of the valve of toe lower box, 
which,' when the piunp handle is raised to 
the greatest possible height, hooks on to a 
ring, or other suitable appendage, on the 
lower end of the piston, whilst, at the same 
time, a projecting pin opens the valve in the 
piston, or bucket, and the water necessarily 
dei^cends into the well, or reservoir. 

STRAW CUITER, STEPHEN USTICK, 
PHILADELPHIA. — There is, we think, con- 
siderable novelty in certain parts of this* 
machine, 4>ut it has the fault of too much 
complexity. The straw is to be contained in 
a trough, in the usual way, and is to be fed by 
fluted rollers of cast-iron. The knife stands 
horizontally, or nearly so, across a/rameto 
which it Is firmly attached. The lower edge of 
this frame rests upon ways, which from an 
inclined plane, and, consequently, as the 
frame slides, the knife descends with a draw- 
ing notion, lilo cause the frame to slide 
backwards and forwards, there n pitman, 
worked by a crank, on the shaft of a fly wheel 
in front of the machine. 

PRESERVING TIMBER FROM DE- 
CAY, FORREST SHEPHERD, FREDE- 
RICKSBURG.— The wood is first to be 
steamed, or boiled, to “ destroy the sap, or 
principle of decay,” and after this to be im- 
mcrscvl in pyroligneous acid, until saturated. 
Tlic patentee say^ that he also preserves 
wood from decay, and from destruction by 
worms, by boiling it in a solution of sul- 
phate of iron, sulphate of alnmine, and muri- 
ate of sod^-, or, in other words, in a solution 
of copperas, alum, and common salt, taking 
half an ounce of each to a gnikm of water. 

We apprehend tlial the foregoing directions 
are altogether rmpiriral, and that the paten- 
tee has been guided more by his hopes than 
by his experience, ;jvhich ought, in such a 
ca«e, to be the result of long continued and 
varied observation. A patent was lately 
obtained for saturating timber with lime, 
which was to neutralize the acid supposed 
to be contained in it ; in the present instance, 
it iH to be made to imbibe as iniii.h acid a.s 
possible ; these views are theoretical, or 
rather hy£)othetical, and must not be depended 
upon a.-* guides. The present patentee’s 
specification makes no claim, offers little ov 
nothing that is new, and merely lays before 
us Severn! recipes, from which to make a 
choice. The saline solutions named will do 
much towards rendering the wood incom- 
bustible, if they do not protect it against the 
attacks of the dry rot. 

HOR.SE-SHOE-MAKING MACHINE, 
E. E. RARRE, AND S. FIELD, OAKHAM. 
— In the lower part of a very stout prame Of 
cast-iron, a horizontal spindle is tofim, in the 
manner of alatbe mandrel ; one end of tbfs 
spindle is to project through a collar, and to 
carry a kind of chuck, the face of which istO 
be grooved, so as to form a mould, into which 
the heated Iron is to he forced ia order tp 
convert it into shoes. This moulding 
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to be about Btxteeri inches in diameter, and 
the groove about two inches clear of its edpee. 
When horse*shoes arc to be formed, the 
indciitatious for two of them are contained in 
the circle, two cutters, or chisels, being placed 
in it to divide the iron ; for* ox shoes, 
four such cutters are used. There are to be 
creasing dies, corresponding with the iiuniher 
of shoes, on which arc raised as many projcc- 
tionsas thereare nails to be employed. A punch, 
or punches, operated upon by cams, and pass- 
ing through the moulder are to throw the 
shoes out of the groove. 

In order to force th^ iron into the moulding- 
groove, there is a roller revolving verticaUy, 
the lower end of which roller projects through 
a ctdlar, and bears against tiie face of the 
moulder. The heated bar is to be passed 
through an opening, or notch, which guides it 
betwecn«the roller and the groove, by which 
it is to rcreivc its form. 

We do not see in this machinery any thing 
calculated to remove the difhcultios which have 
been hitherto encountered in ^he attempts to 
make horse-shoes by rolling, lliere has in 
every instance, we believe, been a .•on-^iderablc 
waste of metal, and fins have been left upon 
the edges, which not only increase the waste, 
but arc difficult to remove, ; and, afterall, the 
horse-shoe is not eoinplcted by the machine, 
but has to undergo cnnsiderahle forging to 
prepare it for use. We predict, therefore, 
that it w'ill prove a total failure. 


RECENT AMERICAN' PATENTS. 

(Selected from the Franklin Jaurnat for 
Avyuat.) * 

GUM ELASTIC SHEATHING FOR 
VESSELS AND IKl 1 LDTNGS, GEORGE 
D COOPER, NEW YOUK.--Tlie oaout- 
ehouc or gum ela'^tie is to be used “ to pre- 
vent vessels and buildings from leaking, and 
to preserve the crews of vessels from 
the etFects of dampness caused by the 
salting of vessels.” Wc are told to 
take the material and to ” divide it and run 
it into sheets one, quarter of an inch thick, 
and of such length and wndth as the ow'ner 
or builder may select, or else to import the 
sheets ready cast from Para, the place where 
the gum elastic is produced.” These 
directions arc more easily given than 
followed, and it would have been very 
satisfactory to have been told how to ** run 
into sheets ” of the desired length, breadth, 
and thickness, without impairing its quaility. 
To get such sheets made by the persons, 
and in the places, where the gum elastic 
is produced, wmuld be no easy task ; we, 
however, will suppose this to be done, or the 
India rubber cloth which is prepared in this 
country, by covering canvass on one or 
both sides with that material, to be 
substituted, therefore, agreeably to the di- 
rections of the patentee ; this material 


is to be applied between the inner 
part of the ribs^ and the inner planking ; 
between the outer paii; of the ribs* and , the 
outward planking; between the outward 
blanking of the copper and between thia 
deck beams and the cleep planking.” Par., 
tiemlar directions are given for laying it on, 
which, wc need not repeat. In covering 
houses, the sheets arc first to be laid upon 
rough planks, uniting their edges by dissol- 
ved gum elastic, and then shingling, or sla- 
ting, over ihewhole, ” so that the roof, &c. 
is not only water-tight, but a ir-tight,” 
There is no claim made, but the thing 
intended to be secured by Ijctters Patent, is 
the interposing the gum elastic between the 
sheathing and other parts of vessels and 
between the boards and outwiu’d covering of 
roofs. It may, no doubt, be very ad- 
vantageously applied to some of the pur- 
poses di'sigiiated, but in others the test of 
experience cau alone determine its utility. 
Uuder shingles, for example, the retaining 
of the water may tend to rot them very 
rapidly ; and it is not imposiblc that the 
agtmth to which it will be subjected when 
used under water, may operate upon 
it dlsadvanliigcously ; it, however, is well 
wonh the trial. 

• SELF-OPERATING INK DLSTRIBU- 
TER, JOHN MAXSON, SCHENEC- 
TADV. — Vuriona machines have been 
patented for the purpose of inking the form 
in the common haudpress, without the aid 
of a second person ; hut, after a fair trial, 
they have gcm nilly been abandoned, as they 
are liable to get out of older, and do not 
execute the work as uniformly as by a roller- 
body. ^J’hc macliino before us is spoken of 
as though it had no predecessor, and the 
end to be attained, as though it had pre- 
viously been unattempted, which, as we 
have sUrcady intimated, Is incorrect. Coii- 
sideramc ingenuity is manifested in the 
plan bcfoi;|us, and the machine is sufficiently 
novel in its construction to maintain its 
claim to a patent, but wo do not see in it 
any thing calculated to obviate the objection 
which expoiicnce has shown to exist against 
those which have been tried. 7’o describe 
it without the drawing would be difficult, 
and would interest but few of our readers. 

RAILWAY PHENOMENON.— On Mon- 
day lust a gciAlemHu in this town, who had 
taken bis place in the hindmost carriage of one 
of the railway trains from Bultou to Kenyon, 
witnessed tlie following singpilar occur- 
rence : — He was placed with hja back to the 
engine, and had a clear view of the" receding 
line of railw’aji. The train was going down 
the inclined plane from Bag-lane to Leigh, 
at the apparent rate of from 30 to 40 miles 
per hour. A man who was standing on the 
aide of the raiiway threw g stone about the 
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size of a hen’s egg In a horizontal direction, 
and with considerable riolence, at the train. 
The stone was distinctly seen by the gentle- 
man in its progress to the carriage in whiah 
he was seated, and, having attuned its maxi- 
mum of velocity, it apMated, like Mahomet’s 
cofhn, to be snspendea in the air for a few 
seconds within a foot of the gentleman’s 
head. He seized hold of it, and he describes 
the sensation which he felt in doing so as 
somewhat similar to that which would be 
felt in grasping a stone, in n state of rest, 
s'lispended by a thread . — Bolt on. Chronicle . — 
[This is easily accounted for ; both the train 
and the stone had attained the same velocity.] 
— Manchester ildt?er/iscr. 


NEW HYDROSTATIC ENGINE.— We 
have had an opportunity of examining the 
recent discovery made by the Rev. J. T. 
Porter, of the ’Close of this city, which he 
had named an hydrostatic-engine, and which, 


when brought to perfsertion^ will in all pro« 
bability, vie with the astonishing power of 
steam. The principle upon which the en- 
gine acts is the well-known law of nature, 
** the pressure of fluids.” ITic construc- 
tion of the apparatus is simple, consisting 
of four cylinders, two of which act as 
pumps the other two as working cylinders, 
each of them having proper pistons. The 
double-acting power (of the model) is put in 
motion by only 25 ounces of water, assisted 
by the lever. Some idea may be formed of 
the force of the pressure, w'hen we say that 
with the stroke of one of the cylinders of 
the piston, an ash bough, an inch and a half 
in diameter, was broken with the greatest 
case. The rev. gentleman is verg sanguine 
as to the ultimate success of his discovery, 
and nflirma that a ship, laden with the usual 
freight, may take a trip to the East Indies 
nrd buck, the engine requiring for its total 
supply uot more than a half hogshead of 
spring-water . — Salisbury Journal* 


EXTRA LIMITES. 

TOPOGRAPHY OF INDIA. 

COMPILED EROM VARIOUS WORKS AND MANUSCRIPTS 
BY THE EDITOR 

THE TOPOGRAPHY OF ARRACAN 

It is difficult to please every class of our readers, and being apprehensive 
that the historical portion of our Topography n^iy he deemed irrelevant to a 
Medical Journal, we shall give this portion of oiir labours to the Scientific 
Journal, and that which relates to climate, situation, diseases, &c. to th^ 
Medical. 


ARRACAN. 


(Continued from page 334.^ 

In their enteitainraents they hav« plenty of 
provisions : but then they are sukh as are 
neither pleasing to the eye nor taste. They 
mix with their choicest dishes the flesh of rats, 
mice, serpents, and othey loathsome auimals. 
They never eat fish til I it is in a state of corrup- 
tion, thinking it has the best relish avIiou it 
stinks the most. They take of this putiid fl'>h, 
after it has l)een dried in the sun, and, beating 
it into a consistency, make a kind of mustard 
of it, which they call ; and this they sticw 
over all their victuals. The betiersort make use 
of the flesh of crabSj mixt wiil\ other ingre- 
dienU : which not being so rotton as the other 
fish, is somewflat less intolerable. They 
serve up their meat in small dishes, one 
hundred or two at a lime, that every body 
may meet with what he likes. Instead of 
bread they use rice, both parched and bruis- 
ed, or otherwise ordered in the flour * Their 


usual drink is waterv or a liquor called avze, 
wliich is the juice of a tree much like live 
palm: and taken from it by incision, in the 
same manner as in the other peninsula of 
India*. 

The people of Arrakan have an aversion to 
appear moral even which they look on as 
something low; and therefore niie the Dntok 
sailors, or any strangers, to be quilty of 
every indecency with their females. 

The courtslii p begins by little presents and 
interviews ; and when matters are concluded, 
tiie parties confirm their engagements before 
the idol, in presence of their parents ; the 
Talipoin (or priest), of whose sect they are, 
performing certain ceremonies besides. On 
these occasions there are piesents made of pre- 
cious stones to the bride: fire-works and 
feasts are prepared, accompanied with 
music and dancing. The men are allowed. 


Oviiigu uhl ftuiir. 


BebottteD, p. t31. 



MARRIAGE AND FUNERAL 

fcveral wives ;lhey may likewise keep concu- 
bines, and public dancers*. 

W hen any iall sick, tiie physician is sent 
for ; but the Raulin, or priest, is the peison on 
whom they most depend lor a cure. They first 
blow their breath on them, repeating certain 
prayeis; and if this does not do, they tell the 
patient that he must offer a sacrifice to CUaor 
Baoif that is the god of the four winds, who, 
they say, is the authoi of all distempers. This 
sacrifice, called Kalouho, consists of fowls, 
hogs, and otiier auiniai.s ; and must be repeat- 
ed four to every wind distinctly, in case 

he does not recover urae enough to prevent 
theexpeuoe. On these sacrifices the priests 
feast themselves. Bui if, after this, tlie dis- 
temper proves obstinate, then the wife, or 
neaicst relation, must make a vow to pci form 
another piece of priestcraft, called a Tatngiw 
To ihia purpo'se a chamber must be hanged 
with licTi tapestiy, aud an idol placed upon an 
altar raised at one end of il ; when all things 
arc made reaily, on the day appointed, the 
priest^, wiili the sick persori’t? relations, repair 
thiiher, and are feasted for e\^ht days toge- 
ther. 

To complete the farce, the person who 
makes tlic vow is obliged to dance as long as 
lio IS able to stand ; and when his lees will 
support him no longer, he must take hold ot a 
piece ot cloth fastened to a beam, and conti- 
nue (lancing till he has quite exhausted his 
spiiils, and drops down on the spot, 'i'lien the 
music IS redoubled, aud the spectators, who 
aic as gieat tools as tlie vow-maker, envy his 
happiness; supposing lim all the while be 
lies in this condition to converse witli tlie Idol, 
1 hi', exercise he is obliged to repeat every liay 
as long as the fi^nsting lasts ; but if he has not 
siicngtli to go through it, some neat; relation is 
to dance in his place, lii case, after the 
Talugvo is completed, the patient liapi)cnstu 
recover, he is carried to the pagoda, where he 
is anointed wiih perfumed oilii fiom head to 
foot : but if, on the contrary, he dies, the priest 
tells his relations, that tl^e sacrifices were well 
accepted l>y the gods ; and that the reason 
why they did not grant him a longer life was, 
because they designed him a greater favour, by 
taking him to themselves. 

'i heir iunerals aie no less supcrslitious, and, 
consequently iidiculous foi ilie corpse being 
brought into the middle ot tlie house, the 
Raulin walks round it, and says over it cer- 
tain prayers, whilst others perfume the place 
with incense ; and the family beat upon a 
broad piece of brass, keeping strict watch at 
the same time, lest a black cat should pass 
over him : tor in that case he wou Id be con- 
strained to return to life again with ignominy, 
and be deprived of bliss. Before the body is 
carried out of the house, they invite to a ban- 
quet a sort of people called Gra'u, whose refu- 
sal causes dreadful lamentation among his re- 
lations ; as taking it for an infallible sign that 
his soul IS condemned to the house of smoker so 
they call hell. The coffin is adorned accord- 
ing to the ability of the people: and, as they 
hold the metempsychdsiSf they paiut on it the 
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%ur68 of horses, elephants, eagles, cows, li- 
ons, and the like noble animals, as it were U» 
direct the departed soul to the best lodging,; 
unless, out of humility, the decea.sed had or- 
dered rats, frogs, and the most contemptibla 
creatures, to be drawn in their stead, as raora 
suitable receptacles for his polluted soul. Af- 
ter this, the body is can led into the held, and 
burnt to ashes. The RaiiLiti kindles the fire, 
winch the relations attend, clad in white ; 
wiiich is their mourning colour, only they 
wear a black band roiiud theii head*. 

At their funerals they have always hired 
mourners, who attend sometimes all night as 
w'cll as day, and pretend much sorrow, 'i'hey 
who cannot afford wood to burn the corpse, 
for It is very dear in this country, carry it to 
the liver at low water, and leave it lor the 
next tide to can y it off : but as the dead cai- 
cases often remain in the river, either sunk or 
hoating, it gives an ill taste to life water. This 
also hils the country with ravens, kites, and 
other buds of piey, which not only feed on, 
these corpses, but attack the buffaloes, and 
other iiorned cattle; fixing on their backs, and 
tearing off the flesh to the very bones, in spite 
of all their efforts to sliike them off. I'lie na- 
tives not only carry the dead bodies to rivers, 
but also expose the living in tiic same manner, 
when afflicted vvitli grievous diseases, which 
they judge lobe incurable ; so that if the water 
does not cairy them clear away, they are sure 
to be drowned. 'J’his they call humanity, cha- 
nty, aud compassion foi tlie sick per-on, 
wlio, by this means, they say, is dtdivered 
from a most miserable state heie, and sent to 
enjoy gieat happiness in heaverit. 

The people of yirrakan trade very little by 
fica. All their navigation extends no laitlier 
than Bengal iLiul Pegu: wliilher, upon occa- 
sion, they send their Tehyasses of war. For 
they neither covet subduing tlie possessions of 
other nations, nor of sending colonies into 
Ollier parts ; much less do tliey delight in 
foreign commerce. Wliat trade they have is 
brought home to them by the merchants of 
distant countrie.sj. As tlie country produces 
timber for building, some lead, tin, stickiack, 
and elephants teeth, theie are some of the 
Great Vi^of*s subjects who trade hither . and 
BometiiiidB they meet with bargains of dia- 
monds, rubies, other precious stones, aud 
gold Ihepis', which says our author, are lobe 
supposed some of Solian Sujafi*s treasure, pil- 
fered bv the avariiious pnests§ : of which 
more will be spoken hereafter. 

Whatever foreign commerce there is in 
Jrrakan, \t \s earned on by the Mohamme^ 
ddns, who arc settled here in great numbers, 
parlicularly at Bandel. Sometiado inelepbanU 
which they send to Oiisha (or Orixa)^ the 
coast of Cboifomandiil zOolkonda and Persia , 
in return for which, and other goods, they 
carry back calicoes, silks, spiceries, and the 
like. Very few aie natives of Arrakan; bat 


* Oviiicl. Biipr p. 070, & srqq. 
-f Sriioiit. iitu supr. p. 337. 
t itud. p. 22S. 

^ Hauiitt. iiti sujir. p. 39. 
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eom« fitim other f>art3 df h^ia lo settle there 
aad dress as they do O'lsewhere. 

The inhabitants of Arrukan are idolaters ; on 
urhteh scrount, says 6'choi4feen,|hey are called 
M»ges (Q) ; woi&himnK devoutly their iroa* 
ires, made of clay, baked in the sun*. They 
arc very superstitious, and look on the barking 
of a dog, or the like, a<« the presage of soma 
remarkable event. On every such frivolous oc- 
casion the piiests are sent for; who know how 
to maketheir advan«ai;e ofthe people's fully. 
The idols in their temples are so numerous, 
that one of them reported to contain no few- 
er than 20,000. They are built in the form of 
pyramids or spires. Besides the temple-idols, 
they have their donriesttc ones. To both sorts 
they olFer victuals every day ; and both are 
clothed by them in winter, that they mii;ht 
not catch cold They wear the mark of their 
household god brandeil on their arms, sides, 
or shoulders. *Oa their anniversary festival, 
in commemoiation of the dead, they carry in 
procession one oftheirixlols, Quiay Poragvuy 
(H); which is carried iu a heavy chariot, 
with ninety of the pi ie^ts, clothed in yellow 
sattin. Many throw themselves under tlie 
wheels, others hang themselves on hooks 
fastened for the purpose, and spiinkle him 
with their blood. 'J'hese martyrs to folly are 
in such veneration with the people, that he 
thinks himself happy on whom one diop of 
their blood happens to light. Nay, the hooks 
are taken down by the priests, as sacred 
relicks, and carefully preset ved in their tem- 
ples. From these instances our readers may 
perceive, that the religioo of Arrakan tallies 
with that of the Hindis, in the hithei parts of 
Jndta ; and their priests impose upon llictn no 
less by subtil artifices. 

Their priests, called Jlatdin, or Raiilini, 
are divided into three orders, distinguished by 
the names Pungriui, Panjant, and Shoshorn ; 
something re-scmbling the oidcrs of bishops, 
priests, and deacons, in the Christian liierarchy, 
The chief of their piiestsis called S^iodiom 
Pungriy which title imports as muoli among 
them as that of Pope docs at Rome. On liim 
detrend all ecclesiastical causes, and he is had 
inso great veneration even by the king, that 
his majesty places him on his right liand, and 
never speaks to him without a profound 
reverence. The place of his residence, or 
see, IS in the island of Munay, already 
mentioned. All the priest-hood are clothed in 
yellow (S), and have their heads shaven. 


* Sellout p. 339. 235. 

Or Ufoghe^. If tills ho so, we tlien lesrn 
what Ovingtan tells us, pv he coa'ld iievpr find, 
WheiiCH ilie kina deiivea tlie ap^ellatlou of Moghl, 
which he asauun’s.'*' 

CIt) He is their supreme ileliy. flee p. !)60 of 
Ovlngfen. — raptaiu fldfhittan sais, the name of 
Ibe titular god of the kingdom is Dacon, Vol. li. 
p;s8. 

(K) Smhoutin * 078 . they wear black* whirh is (he 
colour of modesty, as wi>ll as mouiuiiig, lu Ari^a, 
Aant Voy. vol. I- p. 385. 


All go tmeovered^ Excepting' the Pungrini, or 
those of the first order^ who woar a yellow 
«oltre, with the point turned and falling back- 
ward. I'hey are obliged by vow to live 
single; and,tncaseof disobedience, are de- 
graded : by which means they are reduced to 
the condition of laics, and are taxed as such*. 

To be continued. 


THE PROGRESS OP TEMPERANCE 
SOCIETIES AT THE SEVERAL MI- 
LITARY STATIONS OF INDIA. 

We consider the effects of ardent spirits 
upon the health of troops so destructive 
that we shall make no apology for calling the 
attention of ouf* profes-sional readers to the 
progress of temperance societies. We have 
just received the last report of the Chunar 
Auxiliary Temperance Society, a station at 
which more scenes of debauchery and 
drunkenness among old invalids were once 
exhibited than at any other on this side of 
India ; but such |ms been the effect of a 
Temperance Society there ; that out of the 
few troopb they have recorded no less than 
108 membprs who have stood steadfast. We 
find from this report that during the last 
year, a branch association has been instituted 
at Bu.var consisting of 52 members: an 
excellent beginning in proportion to the num- 
ber of residents. A native Temperance 
Society has also been instituted at Chunor*^ 
consisting of 100 rnember.s. The following 
extract from the report affords additional proof 
that these societies merit every support the 
Government can give them. 

** Another proof, if another were n^ 
wanting, of the absurdity of the opinion that 
ardent spirits are necessary to support 
strength under fatigue, has been recently 
furnished by the members of the European 
Regiment Temperance Society, during the, 
late march of that regiment from Dinapore 
to Agra. On this interesting subject an 
extract may be given from the first report . 
of that Society lately published. We quote 


* Ovlngi. p. 570, Sc teqq. 
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the whole passage verbatim ; its inaccuracy 
of style cannot impeach tlie truth of the 
doctrine it advocates. “The opprobrium 
and ridicule, those who relapse and recede 
from the Society are exposed to ; the pro- 
bation they have to serve before they can be 
re-elected, and above aU the noble example 
the late march aiTorded^ of a body of 44 
individuals (many of them reclaimed from 
excessive intemperance) completing a nearly 
two months^ journey, exposed to the 
extremes of cold and heat, sometimes accom- 
panied by rain, without having rreourse to 
spirits, has made the Society better under- 
stood, and in the opinion of the Committee, 
placed it on a sure basis, inasmuch as it has 
led those who now join, it is believed, to 
weigh well what they undeitakebefoie doing 
so, and confirmed those members in their 
tcmpciate habits ; and afforded so striking a 
proof, that ardent spirits arc neither neces- 
sary for increased exertion, arduous duty, 
nor fatigue; that since the •arrival of the 
regiment at its destination, tlier.- has been 
an acrcssion of 22 members to the Society, 
besides 110 individuals undergoing proba- 
tion, giving a grand total of 4 officers, 2 
medical warrant officers, 3 apprentices, 38 
non-commissioned officers, 129 drummers 
and piivatcs, and 13 women.” The Com- 
mittee desire to impress the result of this 
experiment on the minds^of all thosc who, 
stauding on neutral ground, still continue 
from afar to survey the opciations and 
regard the objects of Temperance Societies 
with the eye of doubt or distni^. Facts 
aie stubborn things. The advocates of 
Tcmpeiance ask but a fairtiial for the piiii- 
ciple of abstinence ; let this be boiifi fide con- 
ceded, and they will entertain no fear for 
the result.” 

The cause of temperance we learn is gain- 
ing ground in other directions during the 
last year several societies were established 
in the Madras and Bombay Presidencies, 
oneatTrichinopoly was organazedin Febru- 
ary and has 249 members, besides some 
Ladies and 22 Gentlemen, who have come 
forward in aid of the society with liberal 
BubecriptioDSt. In conclusion, we beg to quote 
a passage from a letter from the Secretary 
British and For. Tern. Society, London, to 
the address of the Secretary at Cliunar, which 
gives OB unequivocal proof that the hydra- 
intemiferabce is about to receive a shock 
from which we sincerely hope it will never 
recover. 

“ Many persons have attached themselves 
to these Societies in America, and many 


I 

more, though not members, are acting upon 
the principle of abstinence from distilled spi- 
rits; — 10, ODD Drunkards have hce|j| re- 
claimed ; 3002^ Distilleries have been Step* 
ped; 7000 Dealers have relinquished 
traffic; and 1000 Vessels sail without spiiita 
on board. A Congressional Temperance 
Society has been formed of which members 
of Congress only are members. Temperance 
Societies were not introduced into this coun- 
try till some time after their existence in 
America. The facilities of diffusing informa- 
tion in this country are not so great as in 
America, and spirit drinking is more bound 
up with the social customs of society in Bri- 
tain than in America ; which may, in some 
measure, account for the less rapid progress 
of these institutions with us. Still the 
friends and promoters of the cause have 
reason to be satisfied with its advancement 
and are encouraged in the attempt. One 
step of obvious importance has been gained — 
the bringing the subject under the attention 
of the British Parliament, and the appoint- 
ment of a Committee of Inquiry, and the pub- 
lication of the evidence. An effort will be 
made in the present session of Parliament to 
place the trade under some restrictions. The 
Committee rejoice in these movements in the 
national councils ; while they confine them- 
selves more particularly to the main object 
of the Society — to publish information by 
means of public me6ting8 and lectures, and 
the distribution of Tracts ; so as to convince 
the community to abandon the use of spirits 
as unfit to be used with safety as a common 
beverage, in any country, and thus to elevate 
the tone of moral sentiment on this subject.” 

FREE SCHOOL EXAMINATION. 

Although we bad made arrangements to be 
present during the wiiole of the examination 
of the chijdren of the Free School, the na- 
ture of our professional duties was such as 
to prevent our attending until the examina- 
tion of the first class was about to comm cnce. 
This afforded us an opportunity of forming 
an opinion of the acquirements of the Senior 
Division of the children. We deeply lament 
to say they wtfc such as to produce disap- 
pointment, and we may add, surprise, that 
after the expense in masters, &c. there 
should be such a great falling off. It 
was With satisfaction, however, wo observed 
the children more healthy in appearance 
cleanly and better clothed, for which are we 
to thank the press? which receives much 
reproach, because it unmasks abuse, and 
demands on the part of the public efficient 
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of public iit«titat3ous. We 
reigned from the fore* 
^iug eomments, but we trust thej wU^ 
tend to produce greater altivity in al^ 
departments of one of the most valuable 
iiistitaiions at this Presidency. We look t^ou. 
the letter which appeared in the Hurkaru 
on the subject of the examination and was 
so i quA reprobated as a satire, worthy of 
the days of Swift, when the Press was in 
bondage and men dare not speak through 
any other medium. We look upon that let* 
t er as a piece of wholesome advice to those 
ministers whose duty we conceive it was to 
be^present and take the most prominent and 
active part w^en the education of the poor 
was to be tested in the greatest public chari- 
table institution in the Capital of India. The 
foregoing observations are made in ignorance 
of the cause of the absence of our clerical 
friends; but this we maintain, that if sick- 
ness or other circumstances prevented their 
attendance a note to the Secretary to be read 
at the Meeting would have shewn to the 
parents of the children that it did not arise 
from a disregard of the prosperity and 
welfare of tiie poorest portion of the rising 

generation. -p 

MIUTARY ORPHAN SCHOOL. 

It will be in the remembrance of our rea- 
ders that we stated in our Rejoinder, page 
8, paragraph 20, the great difficulty we ex- 
perienced in obtaining the published general 
statements to explain away paragraph 20 of 
the general management’s reply, wherein they 
say if the numbers of our figured statements 
were reversed ** it v^ould he more correct than 
at present, and again they add “ and in no 
year does the statement exhibit the correct 
number;''^ they^hen refer to a table at the 
end of the pamphlet in the appendix. Now 
we l^)plied on the 30th of May to the Secre- 
tary for the general statements, but received 
them only on the 10th of June or five days 
after the pripting of our Rejoinder, and instead 
of all the years for which we required them 
we wore furnished with those only from 1825-6 
to 1834-5. But we have buffici«iit grounds 
to shew that the torrors charged against us 
aie entirely applioabbs to the general 
management. .We therefore retort that 
*a fo year does their ** stateptent exMhit 
the t^eeimumber.^* The followingls a correct 
copy from the general statements, the gene- 
ral maiiaiiemciits, and oiv ovit. 


. Monthly avesa^^ of wards and 

Boarders in the Upper^l>phan S^ool during 
the following years gs noted by the General 
Maaagemcnt*-aa by' general atatmehts^as 
by Mr. CSorbyd. / 

v-iaii Mang't. Gem Mr Cor- 

xmr* Statement. <Stat. byn*B. 

1832-33..' <.161,,.,,.-.. 160 160 

1S3U32 ids. . . . 16C| 166 

1830-31 i71 ..180^ 180 

1829-30 179. ....... 178 178 

1828-29 182 ...17*^ 176 

1827-28 180 17(5 -lae 

1826-27 176 176| 173 

1825-26 *179........ 173 264 

Now we trust that the foregoing will 

induce the subscribers to send for statements 


which ought to be found in every Adjutant’s 
office, and permit us again to impress 
upon the mintbof all that valuable opinion of 
Locke’s, we should not judge 
men’s opinions, but of opinions byM 
for it is generally thought to be mar^eltonsly 
strange that an individual could be tight and 
a body of men wrong; on this account thg!* 
great portion of mankind Judge men^«jMB|'S 
measures. ' 

W’^hen our Subfcribers examine 
Page 11, General Management’s Repl/, We beg 
they will look at statements for 1831 >32 and 
1832-33, r^fer to the monthly average expense 
and receipts at the foot of the 1 st paragraph, 
and they will perceive the accuracy of ou^; 
statement. Also in proof of onr accuracy in 
explanation of 16 paragraph, look to state, 
ments for 1833 — 34 and, 1825-26, audVith res- 
pect to paragraph 17, it is to be understood 
that the figures include deposits for boarders. 
"We have alluded to these figures not that they . 
have any thing to do with the main ques- 
tion, but because such errors have been Ipid 
to our charge, .Indeed so .trifling were they 
that if they even had occurred ; we w^ould pot 
have deemed it neccs&ary to delay the printing 
of our Rejoinder until w'e could obtain 
General Statements. 


TO CORRESPONDENTS., 

The following works wrill be reviewed i A 
our next, MacClelaud on the g^logy 
Kamaon. Trans. Hort. and Agricult. 

Several of our Subscribers have remttff* 
ted 8 Rupees for 1836, for the Jpurnal*Of 
Sjcience whereas the amount is only 6 Rupeek 
13 Annas being for nine mobths at 6 pig 
annum, the bftlfuace will be oreditedf 
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REVIEW. 


Some ettgtUriea in the Province qfKamaon 
relative to Geology and oth^ Branches 
qf Natural Science, by Assistant Sur- 
geon John McClelland, Member 
qf the Royal College qf Surgeons, in 
l 0 ondon,and of the Medical and Physical 
Society, Calcutta, Oct. pp. 384. — 
Thacker, & Co., Calcutta. 

It has been said that no man can be con- 
sidered enlightened arithout knowing some- 
thing of Geology. Cuvier was the * first to 
awaken research in this interesting science 
in onr own country, and in Geology Bri- 
tain now presents the drst experimental 
School in the world. If • we would know 
the importance of topographical and 
geological illustrations, we have only to 
examine the transactions of the Geological 
Society of London. By means of this 
science we learn what are the resourcea 
of a country, what are its mineral and 
vendible products, what are the organic 
remains in its rocks, volcanos, and other 
geological phenomena. It is this fas- 
cinating ftMiearch which takes the man of 
sidenoe ta survey the lovely face of 
nature, the siihliiae heights of the mountain, 
smA to AAeoet his attention in a pro-' 
feamd adMthtioR to the depths of the voUey, 
aspe<k of the plains, the blue 
eoeam the broad Jake, and the . meandering 
risto^ sQviddeliooinewitbin the boundary of 
his ouq^Miy/Rii idew is not Utiiltcd by the 


stupendous rooks which burst the angry bil" 
lows ; even the pebbles of the deep and the 
mountain stream afford to him equal interest. 
While tracing the torrent’s source to the 
elevated mountain, which receives continual 
accession from melting snow, and swelling and 
bursting over its natural banks, carries 
with it over the face of the plains deposits 
of mineral substances as it passes along 
and finally forms delta and other rivers ; 
his investigations are made on the sure 
groimds of mathematical, astronomical, and 
chemical demonstratipns. There is no 
spot where he fails to discover the nnivcnrsal 
and everlasting physical records of 
diluvial action, and the physical and moral 
evidence of the surface of our planet having 
submitted at some period or other to the 
mastery of the vraters. To the other depart- 
ments of this important subject we there- 
fore add the study of investigating whence at 
the depths of hundreds of fret, we discover 
the teeth and tusks of the elephant, whence 
the remains of other animals which once liv- 
ed. But this science besides possessing such 
deep interest to the Philosopher, subserves 
greatly the cause of husbandry as regards 
the admixture of soils, the application of 
manures, the spreading of sea shells upon 
the sandy firids, the effects produced by 
lime, in the tenacious clays, &c. We 
could enlarge iH rapturous praise of Geology 
as it advanees the cause ' of medirine 
asid the arts, but we have not space. 
Taldng this view of Geological knowledge, 
it is with no ipdinmcm feeling o^ delight^that 
we behold g work, from the . ^pen of Dr. 
MoCleUasd, on the Geotogy of Kemaon. 



PRESBN’t STAtE Cp GEOLbiS^ IN INI>!A. 


Dr. McClelland opens his work by com- 
menting m the state of Ge<^gy 

in Indian and aflirming that he has labohred 
unassisted in this interesting field during the 
greater portion of his residence in tho 
country f and therefore claims some knowledge 
of the causes which retard the cultivation of 
this Bcibnee. Snch knowl^go is of importance 
to the scientific world ; and consequently it 
becomes our duty to lay it before our 
roaderSy especially those in Europe who are 
deeply interested in the physical and 
geological character of India. Dr. Mc- 
Clelland says that it is painful to re- 
flect.th^ we are as ignorant of the physical 
•tmcture of the immense empire of Hin- 
dnstan as we are of that of China and 
Africa. But there has been sufficient cause for 
neglecting such important researches. The 
British Government in Indisy we lament to 
say^ haa never once to our knowledge afford- 
ed the least encouragement to men of science 
and learning to obtain information as to 
the physical structure of the country. We 
look to the labours of %Moorcrofty a Gerai d, 
and k Bums as sanctioned more for political 
purposes than those of science, although, 
their exertions, it is to be hoped, were directed 
to this puipose, and there may be still some- 
thing recorded of them which can be consi- 
dered worthy of being placed by the side of 
•iwilar infbrmation obtained in Britain^ 
France, and America. We have some curious 
instances of this indifference towards 
sdence, which we have no doubt, will excite 
the surprise of scientific men in Britain and 
France. Dr. McClelland states on the au- 
thority of Dr Buchanan, that when the natural 
and artificial productions of Mysore were re- 
quired to be known, he was directed to make 
esculent vegetabtes, cattle, farms, cotton, 
pepper, sandle-wood cardamums, mines, 
quarrleSf nrinerals, mineral ^rings, manu- 
factures, cUmktes, seasons and inhabitants, 
the <diief objeots of hid researches, ^ow 
we are sure it will be conceded even by the 
Hohorable .COtapuay theigsclves in the 
nineteenth century, the list savours 
him ^ import and ex|KVt than the love and 
glory of sdenee. But Dr. MoCldland 


States that a few ywitfs aftenmrds three 
gentlemen were selkwt^ to survey the then 
unexplored, source of the Ganges, the only 
instaruction they received was to determine 
the Geographical question. 

There is no spot in the world which 
affords such materials for rich mineral and 
organic treasures as British India. The 
strata and sections of the surface 6f all 
Asia are upon such a grand scale that 
Geology might be studied with infinite 
advantage and without entailing expense 
upon the Government. We would therefore 
strongly urge upon their attention the 
vast importance of giving encouragement 
to individuals who devote their time and 
attention to it. The man who is enthusi- 
astic in its pursuit necessarily makes great 
sacrifices ; he fbregoes dll comforts ; has te 
contend in a trq|ri0iil with opprm- 

sive heats indeM, he ^^otes hia Utehns, 
labor, and time exclusiyely such 
research. 


We have often thought that if Ffance had 
been in possesslpn of India, how science 
would have triumphed. Even under her pre- 
sent relation, we will venture to say, with- 
out the. fear of contradiction, that her scien- 
tific institutions have attained greater per- 
fection in Indian Geological discovery than 
any of those in Britain. She has sent forth 
repeatedly men of superior attainments with 
this single object, l^his is so notorious that it 
is scarcely necessary to advert to the circum- 
stance beyond the bare allusion to the fact. 

But we must pass on, not however 
without the expression of deep regret at the 
existence of such heartlessness ooi the 
port of the ruling power as has been hilAorto 
displayed in the cause of science. Qf 
which we shall afford ample proof imme- 
diately. But notwithststtffing we Altogether 
oppose the foUowingpropOsl^on. Cw Author 


observes that the first great St^ inlmprpve- 
ment would be the 

cal Societiea in different jperin ol ' 

to deprivh fhem^of the ^arbetof^^Hoi^ 
amateur eoetoties, th«ir ezpcnfe' bbefdd be 
borne by the state, and tmenbeUirsttlfee Awed 



GEOLOGY ^AS NOT BEEN ENOQUBAGSD BY GOVERNMENT. 


the standard vorkt on natural history, should 
ha furnlshad at tha ail^eiiaa of i^overnuiant^ 
aa ^Uns a)l< jklnda ^philosophical inatrU'- 
ments and chanical apparata.** 

We are unquestionably of opinion that the 
less scientific institutions have to do with 
Government the better : such a connection 
would bring the noblest institutions in a 


opinion that the Physical class of; ^ 
Asiatic Society Is sufficient * for aE the 
purposes that are required. We diffi^ flito 
our author in the opinion that, howevw# 
useful the Society may have been in regard 
to the other branches of Science, it has in 
this; ** really done nothing’^. 


state of the most abject dependence and 
bondage conceivable. As for ourselves t 
we ask liberty— especially in a Gcologicalt 
Physical, or any other scientific institu- 
tion, and we should like to see always. 


** I very much doubt, if their Transactions 
up to a very late period, contain one minenA 
description that would be received by a 
systematic writer as correct.* The objects o£ 
the Asiatic Society are too comprebenaive to 
be of much use in the cultivation of geology ; 
this science itself requiring a greater variety 


as we have seen at the Asiatic Society, 
men of authority and power take their 
seats only as members. We expect, 
and it is not unreasonable to expect, 
that Government should come forward with 
the powerful arm of support, tnot only as 


of attainments in abstruse details, than could 
be well discussed in a Society devoted to 
general learning. 

• 

In support of this fact, it is only neces> 
sary to refer to the Transactious of the 
Geological Societies of Great Britain, and 
compare what has been done by those insti- 
tutions within the last few years, with tlie 


refers to pecuniary assistance, but as regards 
itaiuduence in obtaining for such societies 
all tho aid necessary to promote the object 


few geological papers to be found in the 
whole series of Philosophical Transactions of 
London and Edinburgh. The Royal Irish 
Academy is perhaps an exception to the rule 


of their foundation. At this moment socie- 
ties in India cannot support scientific men 
for the purpose of travelling and research; 
but the Government has many scientific 
men especially in the Medical Service, it 
may afford them employment during these 
times of peace and aflhience, and thus give 
an impetus an d encouragement to the cause. 
But as to the societies themselves belonging 
to Government, we deprecate the idea alto- 
gether. Under the principle of encourage- 
ment we have advocated,* we readUy accede 
to Dr. McClelland’s following proposition. 


here iin plied ; but if so, it is owing only to 
the influence- of Richard Kirwan, “ the 
father of British mineralogy,^’ whose writings 
on geological subjects attracted the attentiou 
of Europe, and gave a bias to the Society 
over which he presided, something like that 
which was occabioned by Newton in favour 
of mathematical philosophy. To the influ- 
ence of Kirwan is ascribed, the honour 
possessed by the Dublin Society, of being 
the first institution in the British empire to 
endow a geological professorship. Yet, 
notwithstanding the interest evinced by 
already existing institutions in Ireland in 
behalf of geology, it has (t believe) been 
recently deemed expedient to increase tbeir 
number, by the addition of a Royal Geologi- 
cal Society.” 


** Stores of this kind should be supplied 
either to the public at large, or only to the 
members of the societies, at such low prices, 
as would merely cover the expense of their 
importation. 

The importance of thia may be under- 
stood, when it is known, that the expense and 
dilBoulty of procuring philosophical iustru- 
menta, oooka, &c. in the Upper Provinces of 
Indiay amoimt to an almost total prohibition 
of them, thua causing a perfect suppression of 
individuM indUitry iu the cause of national 
iaiprovemient, at wall as of science. With 
respect tniAom pihllotophical instromenta in 
particular, whose only value in their accurate 
a^nttment, the submission of the purchater 
to the mort exorbitant charges for them 
seldom^ protects hha from disappointment, 
jtneli aajit to induce uin^ if not 

to fpret w efforts. 

Drl hints that the financisl 


It is but recently that Geological 
researches have advanced, and if there has 
not been such numerous illustrations of this 
part of the globe since 1817, aa our author 
expected, we must repeat, that it is to be 
ascribed fo the fact that the rulers of the 
country have not encouraged this research as 
a distinct object of attention ; consequently 
the surface of our Indian empire has not 


* The period to which I refer is lMT^l since 
which time, some late agd much lamented 
authors, have evinced their seal in behalf of 
geology, by communications of great interest. 
The more uiimste, and consequently the most 
important, portion their labours have not 
yet been published, and it Is feared* wiU be 
^timutely lost to the world fbom Che deflscts in 
our losittutlouB here referred 



ZSEAL IN QBOLOGY BY SCIBNYIHC INDIVIDUALS. 




tmrened in different direotions. 
When men of science cenhowever command 
a leisure moment from their other arduous 
professional employments, we find them 
engaged in sdentidc pursuits and papers of 
great value hate been transmitted by them to 
the society. We have now before us two 
volumes of the transactious of the Physical 
class, one for 1829, the other for 1833, 
replete with the most valuable geological 
intelligence, and we boast in the face of the 
scientific world in Europe that they are 
worthy of a prominent place in their 
transactions. Let the reader refer to 
the Translations of the Physical class 
fbr proof in the papers of Voysey, Herbert. 
Everest, MacPhersou, Ward, Calder, Frank- 
lin, Low, Coulthard, Hardie, and others. 
We publicly avow our belief that if any 
mineralogist were to visit the Society’s 
rooms now, and view the specimens in 
mineralogy, the arrangement of which is en- 
tirely due to the talents and labours of Mr. 
James Prinsep, they would receive a full and 
satisfactory proof that much has been done 
in this department. There are however 
a considerable number of specimens 
accumulated, which yet remain uneza- 
mined. The8e,we should be glad to see, rescued 
from their present situation, and we regret 
that other members of the Society should 
not have been found to come forward to 
assist their over-burthened, but willing and 
talented Secretary, whose zeal in Geologi- 
cal science entitles him to our warmest gra- 
titude and admiration. Our author considers 
the objects of the Asiatic Society too com- 
prehensive to be of much use in the culti- 
vation of Geology. From the facts al- 
ready adverted to, we tt^ink a separate 
Geological Society would he an advantage, 
although, such an institution would go far 
we fear, to ruin the present institution which 
is now so very poorly supported as scarcely 
to be able to defray the expenses of a curator 
for its museum. Of this we are certain, no 

friend to science would lend his aid in anyway 
to the establishment of a Geological Society 
which would min the Asiatic. We would 
rather see the Gecdogioal branch, as it now 
exists, strengthened by more xealous exertions 


on the part of the members than risk an 
injury to the parent inititntion. 

Dr. McClelland refers to the geological 
societieB of Britain comparing what has been 
done by them with the few Geological papers 
to be found in the whole series of the Philoso- 
phical Transactions of London and Edin- 
burgh. But we must not compare great 
Britain and her mighty institutions with the 
labours of the few scientific men in India, 
where the ability tc have separate institu- 
tions is so small. In Britain, it is not 
necessary to give to the transactions of other 
societies the papers to which our author has 
alluded; but he himself gives a satisfac- 
tory reason for this difference in the folio w- 
ing passage. 

Before the world became acquainted with 
the labours of Werner, Bergman, Scheele, 
Klaproth, Kirwan, and Haiiy, geology could 
not be called a science, and its imperfect 
rudiments were then safely confided to Socie- 
ties celebrated for general learning. When 
however its objects became defined, its 
importance pointed out, and principles laid 
down and established for facilitating our 
knowledge of the Natural History of the 
globe — for extending our researches into the 
chemical nature of the mineral substances, of 
which the crust of the earth is composed, 
and their uses in the economy of life: then did 
geology present itself to enlightened nations, 
as a science entitled to peculiar atten- 
tion ; and Societies composed of the most 
eminent men were suddenly called into exist- 
ence. Great Britain and Ireland alone can 
boast of four such institutions : while our 
Indian empire, although it occupies a portion 
of the earth’s surface, about twenty times 
greater, excites no interest or attention.” 

Dr. MacClelland is right to awaken 
attention to the subject of Geology, by shew- 
ing the importance of its study. But it 
is our duty to point out the real state of 
the case, and by onr exposition to refute 
the charge — that there has been no interest 
or attention excited. We have already 
shewn, that were it only for the labonrs of 
Voysey, Herbert, Franklin, and the cele- 
brated Dr. Heynes, they would sufficiently 
prove that the zeal, spirit, and talents so 
conspicuous in our native lan^.li^ per- 
vaded India. Dr. McClelland, must at 
the same time consider ihe ^aracter 
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of tho people who inhabit the Indian 
Empire. The enlightened poition would 
icarcely fill'an English Tillage. We will how- 
ever join our voice to hie and call out against 
the apathy of the minority of British sojourn- 
ers which is in our opinion, too often impro- 
perly ascribed to the climate. Why is not a 
similar indifference evinced in commercial 
and other occupations in which we see an 
energy and devotedness which is not to be 
surpassed by speculators in any other part 
of the world. The following remarks shew 
however that a similar apathy existed in our 
own parent land. Dr. McClelland* s observa- 
tions on* Mineral Topography are worthy of 
notice. 

** Up to the beginning of the present 
century, the English even at home were 
sadly behind other great nitions in this 
department of science, and from 1724 to 
1799, nineteen works only were published 
on the mineral topography of districts in the 
United Kingdom. 

In France, from 1750 to 1799i sixty-two, 
and in Italy, thirty-six works on mineral 
topography were published ; while Germany 
and the rest of Europe contributed to the 
world, two hundred treatises on the same 
subject. 0 $ 

During the time the science of geology 
was thus progressing in Europe, (as well as in 
America, where twelve descriptions of districts 
were published about the clos| of the 
eighteenth century,) it may be curious to 
learu what attempts were made in India, 
either to improve the resources of our new 
empire, or to extend the boundaries of science. 
The papers on the subject of mineral topo- 
graphy of countries in J:he East Indies, iip to 
the end of the eighteenth century, are /our.* 

The first of these is by Johannes Gerhardus 
Kbnig, and is published in the 4th volume 
of the Natural History Society of Upsal, 
entitled ** Observationes Mineralogicae, in 
India Orieutali ; e litteris ejus excerpts a 
Job. Jac. Ferber*.** 


* Dryander’s Bibliotheca Bankeiana, vol. iv. 
p. 79. 

* Dryander^'s Bibltotbeca Banksiana, vol. Iv. 
p* 79. Koaig was the pupil and correspondent 
of Idnnsus, and the founder of Oriental 
Botany. ** He was sUiguilarly Qualified for the 
employment hp had entered into;** says Dr. 
P, KUBsell, (pref. ftoxb. Flants of Coroman- 
del,) ** more covetous of fame than of fortune, 
he persevered in his pursuits with an eUthu- 
slaw that set bodily fatigue, spare tneolf, and 
p scorching climate, at defiance.** He appears 
to have been stqmo^ed daring his labours by 
a pittance from the Nabob of Arcot; but three 
or four years before be fell a victim to 
.science, we are told in the same work, that 
the ** Madras Govenunent, with the sanction 
of the Court of BIreetors, made an addition to 
hit salary,** i. e.an addition to the sum allowed 
him by the Nabob : he died suddenly 
be^re be had time to profit by bis labours. 


• 

The second is by James Andsvsoi^ aiadis. 

An attempt to discover such Minerals, as 
correspond with the chissification of Cron- 
atedt, and thus lead to a more extensive 
knowledge of mineralogy in this country^, the 
Coast of Coromandel, 1797*.*’ 

The third is by Carl Peter Thunberg j and 
was published in 1785, under the titie of 
** Beschreibung der Mineralien und edlen 
steine, auf dermsel Ceylon+.** 

The other is by Georgius Josephus Kamel, 
and is found in the early Philosophical Tran- 
sactions, under the title of ** De Mineralibus 
et Fossilibus PhilippensibusX.” 

It appears that much was anticipated by 
our scientific men in Europe, from the 
encouragement which Sir John Malcolm, 
when appointed Governor of Bombay, would 
give to the ** Mineralogical examination of 
India.’* Sir John brought out with 
him Mr. Laidlaw, a gentleman educated 
as a Civil Engineer, and an excellent 
practical Mineralogist and Geologist. Our 
author says, that Dr. Thomson anticipated 
from the labours of this gentleman numer- 
ouB discoveries as Interesting to the scienti- 
fic world, as they would prove of great 
importauce to our Indian Empire. Of the 
encouragement Mr, Laidlaw experienced 
from ** the triumphantSoldier and success- 
ful politician ** Dr. McClelland speaks as 
follows. 

** In the midst of the busy scenes into 
which he was hurried, forgot the humble, 
and perhaps eccentric, man of science; or 
abandoned him with all his faults and peculi- 
arities to strangers, who may have expected 
to find him all perfection^. Whatever they 

* Of James Anderson, we know little more 
than that he was an eminent physician in the 
army. 

+ C. P. Thunberg, afterwards knight and 
successor to Linmeus, in the University of 
Upsal; a fellow of the Royal Society, and of 
must of the learned Societies of Europe and 
America. 

t Kamel, or Camell, was a Missionary ; and 
probably a native of Portugal. He made 
many valuable communications to the Royal 
Society aboutthe beginning of the last century, 
regarding the Natural History of the 
Philippiae Islands. He was probably the first 
European who described the tea plants and 
bis name lias been bestowed by Thunberg, on 
a genus of plants nearly related to tea. 

% The position of parties In this case bears 
some analogy to that of Burke and his friend 
Barry ; but, alas, how the great Indian 
statesman loses by following the compari- 
son. To thQ forbearance of Burke with the 
foibles of genius, the British nation is no doubt 
indebted for those sublime achievements of 
the painter that now adorn the walls of the 
Society ofsArts. Burke saw that he must 
either bear with his friend’s peculiarities — 
that he must at least endeavour to improve 
them only by gentle means, or that his country 
must lose the benefit of bis genius. 





PROGRESS OF AGRICULTURAL SOCIETIES 4 N INOlA. 

( 


mtLf bave been» it woulA b« improper in me 
to remark very cloacly» on tbe unfortunato 
causes which led to the failure of this talented, 
and once enterprising, man in the noble 
design he had. formed. 1 have said unfortu- 
nate causes ; for such must be considered, 
whatever may have led to the frustration of a 
design, from which India might have derived 
80 much beuelit. Even thia is not all 
that ia, in this case, to be regretted; for 
in a country where any advancement in 
science depends on the enterprise, zeal, and 
assiduity of individuals, rather than upon a 
large community ; the example of such a 
failure is calculated, justly or upjustly, to 
deter others from risking, not merely their 
lives and fortunes, but also their reputations, 
in a cause which has not hitherto been 
estimated in India.’* 
at such a case should ever have occur* 
ed, that an iudividual who surrendered his 
fair prospect of fortune and fame in his native 
land; and at the expence of a small private 
fortune, perhaps, equipped himself for a task 
of vital importance to India, should be heard 
to complain of any want of liberality, calcu- 
lated to induce him to relinquish his design, 
is more than can well be conceived : yet such 
would seem to have been the case. For some 
unfortunate reasons, it was deemed expedi- 
ent to withdraw all pecuniary support from 
the gentleman who h^ entered so nobly upon 
the task above referred to, and thus aban- 
doned in one of the most remote corners of 
India; a term of seventeen years have now 
passed over him, without the means of even 
transmitting his property to a place where he 
might dispose of it, and by this means return 
disappointed and ruined to that home which 
he left under the brightest auspices. A deep 
sense of the injury he conceives himself to 
have sustained has destroyed his confidence 
in man, and suppressed the utterance of any 
complaint. To those who think and feel, as 
become the sympathies of our nature, this 
tribute, to the living author of a great design, 
will neither appear indelicate, or absurd ; 
altikoughhis own wrath may be partly antici- 
pated, as the consequence of my good inten- 
tions*.” 

The above is a melancholy picture, and we 
dare not comment upon it. We shall conclude 
this introductory portion of our review with an 
expression of concurrence inDr.MacClelland’s 
wish that some attempt may now be made to 
remoiye those obvious causes which impede 
the performance of useful operations ; for there 
is but one permanent source of national 
prosperity in thewor^ of our aflthor, ^'the 
cultivation of natnrel resources.” 

« l must here expmt my obUgatJon to Mr. 
Jj, for the liberality wiUk which he placed hia 
valiiable library at my which as for 

aa books were concerheo, left me litRe to 
co myl ain of daring the latter part ef my resi- 
dence at liohoorbat ; bttt« unfortunately, I 
wm too much employed la practical reaearches 
at the time to admit much reading. 


Art. JL — Tranittction$ qf fAo .AgrkuA^ 
iural md Hortiailtnrai Sockty^gf Jit- 
diCp VoL 11. Oct.pp,' 288. Seramport 
Press, 1836. 

It is justly said that by bringing the art of 
Agriculture to perfection man becomes the 
Lord of the universe, subduing by his skill 
and industry every part of the suiface of the 
earth and assuming that dominion which a 
beneficent Creator has allowed him. Thus it is 
through his operations that the earth is made to 
produce abundantly and in greatest perfection 
those vegetables which are necessary for his 
subsistence and health. The impoitahce of 
the study of Agriculture is best iriMElrn by 
adverting to the fact that in proportSon as 
this art flourished so have nations bficome 
prosperous. Its autiquity is beyond that of 
all other arts, ft can be traced to Adam, whom 
w'c find tilling the ground in the garden of 
Eden. The prodigious length of life which the 
antediluvians enjoyed prove tn the opinion of 
many, that the art of agriculture was at those 
early periods in a very advanced state of per- 
feetion, at least it had made greater progress 
than it has in our day. In the time of Abra- 
ham agriculture was considered the most ho- 
norable employment ; and sucit wus the super- 
stitious gratitude of the Egyptians that they 
ascribed the invention of the art to Osiris, 
and Isis and even the very animals employed 
in tillage demanded, in their opinion, a claim 
to their worship and adoration. The Kings 
of Persia laid aside their grandeur to eat 
with hnsbandmen onpa a month, and Xeno- 
phon declared that where agriculture succeed- 
ed prosperously there the arts thrived. But 
coming to the present period we may with 
perfect safety avow that as in Geology, so in 
Agriculture, Britain exceeds all other nations. 
The Royal and other Societies have done 
much to attain this end, bnt all modem im- 
provements are justly ascribed to the industry 
and natural genius of the people. It fs there- 
fore with great satisfaction that we perceive 
our industrious countrymen Who sojourn 
in India making the improvement of agricul- 
ture an object of publie attention and en- 
couragement. 

Agricultural and Horttcnltnral Sodetiei 
are at this moment appearing la all patts of 
India, and tbe lively interest So consj^cuous in 
the European has been Imparted to thd tialite . 
Sugar, tobacco , and Cotton are ardd^ ivhldi 
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have recently Teoeived improved colthrationt 
while the implementa of huehandry in use 
among the people, are now being substituted by 
those of a far superior description. We need 
only mention that the introduction of the 
British plough with siz^bullocks performs 
twice the work of the native plough with 
twelve. This one improvement estimating the 
number of ploughs used throughout the 
country at one to every family of ten indivi* 
duals, and three>fourths of the population of 
the British territories as agricultural, we have 
six millions of ploughs, which on an average 
probably arc employed 31 days in the year, 
the saving of the half of labour at 3 Rupees 
a month*for each man and the same for cat- 
tle, is calculated to amount to seven crores 
and twenty lacs of rupees per annum. But 
besides these immense improvements from 
the institution of these Soci<?tic8 the intro- 
duction of foreign seeds and the distribution 
of them over the country will promote the 
interests of the governed and the government 
to such a degree as to enrich the productions 
of India beyond all calculation. From the work 
before us, it appears that in the early part 
of the Society’s operation these had been con- 
fined to what might be termed exotics, but 
it was deemed advisable to apply the efforts 
and funds to what was considered more conso- 
nant to the nature of the institutidb, the en- 
couragement of the great staples of com- 
merce. Sugar, Cotton, Coffee, Silk, &c 
With the view of stimulating improvements 

20.000 rupees were accorded by government 
for premiums, and an experimental farm was 
established for which the annual sum of 

10.000 rupees exclusive of rent was allowed, 
together with 4,500 for buildings and stock 
for the first year. This proceeding on the part 
of government shewed a political tact; for 
which it has not been conspicuous in other 
respects ; for there could be no question that 
this sum, by improving the agriculture of the 
country, would eveotually be returned more 
than a hundred fold to the treasury. 

While the eyes of the loo^ goveniment 
were therefore thus open to the advantages 
which would result to the couhtry fiom these 
institutions, the Court of Directors were also 
impressed with their importance, and sent out 
eonsiderable quantities of uidand Geor^, 
Sea Island, and Demarara Cotton Seeds, to- 
gether with a saw gin for cleaning Cotton, 
Cotton Seed from Tenasserim and a con- 


sign^ment from America was at this time also 
distributed. The result of these exertions 
and |he efforts of the Society are fully shewn 
in the work under review. The foUowittg 
are its contents. 

4»t. I.— On the Sair or Ser Tree fiy Bshoo 
Rudhakant Deb. II.— On ilie Cape Fig. By 
Ciacroft. Baq. 111.— Reuiarka on ibe culilvallon 
and oiBiiulBctiiro of Sugar, in ibe Pi'rEanoabs of 
Cbandpore. Bijiiote, aud Siiiidour, Ziliah NuMb 
Uooradabad. By N. J. Halbed, Esq. IV.'-TbP 
Native iiietbnd obierved In Mysore of reariiie planta 
for Seed. By W- Inisledew, Baq V.— On the 
treat meiit of Mangoe and Peach Trees. By C. K. 
Itobisoii, iieq. VJ. — oii the culture of Indigo \u 
Bengal. GomnitnilcHted by Oeo. Ballaid, Esq. 
On tbe ciilluie of Indigo in Tirhoot. By the tauie. 
On the culture of Indtgo in Oude^ By the same. 
On tbr nianufacnire of Indigo By Piiidlntuii. Bsq. 
VII. — On tbe earlyaowlns or Cabbage, Cauliflower, 
Pease, he. By c. K. Koblaoii, Bu]- Vlli.— On 
the culture of Cotton in Peisia. By W. Bruoe,Bf»q. 
IX.— On the ciiltivadoii of Indigo, By N. AinxHii. 
der, Etq X.— Dirrciiuiis for culltvaling 7>tfAr. 
XI. — Oil a new Wind RUlt for raisiiiK water. 
By D. Scott, Phq. XII.— Itemaiki on the ciiliure 
of rollon, in the United Statea of America* From 
rapt Basil Hall's Travels. Xlll.— On ilieeiilture 
of Tobacco III Virsiiiia. Jbid. XlV.— On the best 
iiieihoit of ciiliivaiiiiK Now Orleans Cotton. Ibid. 
XV.- Further Remaiks on Cotton. Ibid. XVI.— 
tin the ciiUivalion of Cotton and Tobacco in Cen- 
tral India By Dahoo Kudlliakaiit Deb. XVT).— 
Repoit on two samples of /free from Arracan, by 
W. Waidrn. Coiiiuiiihlcated by W. Cobb Hinry.hsq. 
XVIIl -Method ot tiraiins Artichokes. By John 
fiilahtitiari. Esq, XIX.— On the cultivation ol As- 
paragus at the Mauiltiiis. Bv J. Nrwniaii, Esq. 
Snpeiiiileiidant of the lioyal Botanical Garden. 
XX — Kepott on some taniplea of Silk from Bom- 
bay. By W. Priiisep, Raq. XXI.— On tbe native 
method of piraeivlne Cuttings. By Capt. Uade. 
Pulliical Aaeiii at Lahore. XXII.— Observaiions 
(ill the culiiire of Cotton in the Dooab and Bnndel. 
kund. By W Vincent, Eeq XXllI— On tbe use 
and preparaiinii of Arrow Boot, By C. K. ttnbi- 
son. Esq- XXIV. — On tbe Bool of the Jeypore 
Sheep. By 1 trul. Baibeiie. XXV.-^ On Hie aili- 
ftcial prodiictiiin of New Varieliri of t'otton- By 
H. Fiddmaloii, Esq. XXVX. — Mellind of pieaeiv- 
iug tUe Colton Plant in Cayenne. XXVil.-Oti 
tbe cnliivaiion of Safflower in ilie neiehboiirbood 
of Dacca. By Dr. G. Lamb. XXVIII — Oit raisiiiq 
Plants fioni Seed. By J. Newman. Esq. 
XXIX.— Itepurt on the niliivaiion of ,Iule Bhd 
the maiiufaciure uf Gunnies in Oeiisal. By Baboo 
Bameuinul Sen XXX.— Ileinarks on the progresa 
of Horliculture at Clierra Poonjee. and on a 
niethoil of tir.iitins ibe Apple on tbe Khasi)ah 
crab tree. By W. Cracroft. Esq. XXXf-Oii 
tbe pioductloii ofA'I/Aat Rauipiee. By Miss Anna 
raider, willi a Report by W. Piinsep. Esq. 
XXXlI.'^On tge manufacture of Paper, By the 
late Rev. W. Carry, D. D. 1 be same subject con- 
tinued. By Baboo Kaaicomul Sen. XXXIll.— Be- 
inurka on aapeciinrn of i otton, gathered from a 
wild shrub. By the late C. F. Hunter, Esq. 
XXXI V.— Reports OB the ad.vatiiattes of the Saw 
Gin, diawn uu by Messis. Patrick and De Veriime 
In reply to qffeiles submitted to the Society by 
Government. XXXV.— Remaiks on the Cotton 
of Ava. By Major Burney, Bililsb Resldenu 
Forwarded to the Society by Governmniu 
XXXVI.— On tbe Cotton of Cachar. By Capt. 
Tbes. Fiaher, In cbaiKe of Cachar affairs. 
XXXVil.— op several kinds of Coiion colijvated 
In Ibe nelaMoiirbood of J)acea. By Dr. G. Lamb. 
XXRVIlKfOa Coffeis produced at CiilUck from 
Ruiubon »;«d, and Its staple for spinning. By Mi. 
J.T. Weefrs. XXXlX.-On Ibq Aative Cotton 
of tbe uarrow Hills. By Capt. A. Bugle, 
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XI^^FiirtlMr pnrtiimiiirt coileoniliif ttoe 
Ava. By Bnni«y. Xlti— i>o vtirlvtlM df 

•niufiln €att0n InipottMl from 
panicalart offiHeeai^ Ac. Cominuulcaied Bj iRitit. 
Wlllit and Barle^ XLll.-^Keporl of Jog. 
IViirta. Ksq. on rollgn grown at DiicklMforg,4ij 
Mr. Hastle, from Patnaniboeo tegd. Xtlll.— Re. 
poitof Jot. Willit, Btq. on gpeciineita of Cotton 
ratted by Col. Ceottibi at Palav^mm. XLlV.— fle- 
markt on tbe caitiirc of Upland tleorgia Cotton 
at Allahabad. Bjr W. Hnggtut, Raq. XLV.>..On 
tbe culture of Pernmmlfneo Cotton at Tavoe. By 
W. Maingy. Btq Ooninattaloner. XLVl.— On the 
cullttl^e of 5ba Island Cotton in the dittiict of 
Cuttack, By D. Pringle, Btq. ArUiig Collector. 
XLVll.— On the Gossppium Accumtnatum of Dr. 
itoabnrcb. By N.Wallicb.etq. m. d. XLVill.->on 
produce of Upland Georgia and Sea Island 
ifotton Seed. By Major John CoUlii, of Ensiiieen. 
XLIX.'-Uii the culture of iVea Island Cotton \n 
Tirboot* By Lient. Col. Hamilton. L.^ General 
Remaika on tbe Cultore of the Mulbert'y Plant, 
mode of rearing the Worm, and Initrnctlona at to 
tbe bett metbidl of maiiufactiirinf Bilk, By Do. 
ver add Norton, Great Winchester Street, London. 
Ll.'^tm an Improved Machine for winding 
Silk. With Boine Intereiilnc reuiaikt lelatlve 
to the coiuparaiire niodea of cultivariag the 
Alulberry In Bengal and Wettern Atia. 
LlL— Remarha on Xhe Raw and Manufactured 
Silks of Attaiu. By Capl. Jeiikint. till. —On 
the Soils heat adapted for tbe culture of Tobacco. 
By M. Piddiiigton, B«q. LlV.'-ttn Ihe cultivation 
of Tobacco ill the province of Cagaj'au. By Col. 
Joteph De Heteta. LV.— On Tobacco prudnced 
at Dinntoud Harbour, from Virginia. Maryland 
and Persian Seed. By Capt. C. Cowlea. Parti, 
eulara of the mode of culiivatiiif and curing To. 
bdcco, adapted by Mr. Q. P Hodgkinton, at Gar. 
deii Reach. LVl.>*Keniarks on the pr«»per Soil, 
and bett mode of curing Tobacco, By Dr. Casta- 
nova. LVll*— tcconiit of the Gum Copat Caout- 
chouc, and Tea Trees. By Lieut Charlton. 
LVlll.-On a diieate incident to Vlsec and 
other grain. Couimoiiicaied to Ooveriiuieiit by 
Capt. Sleeinaii. LIX.— Report on Coffee, grown 
at ituttapuglab. By P. P. Siioug, Eiq. LX.— liie 
Pranyass Plant ; Correapondence bet ween I nrd 
Williaui Benlinck and Maharaja Itiinjeet Sing, relat- 
ing to a supply of Seed for tbe Society, if procu- 
rable. LVt,— Remarks on tbe Tea Plant, and 
on the culture of Ginger, by G. W. Traill, Esq. 
LXI *— Reuiatkt on Assam, by T. Hugnii, E^q. 
XXI.*— On tbe culture nf English Furze and 
JUraom In Indta. By rapt. Vincent. LXll.— On 
the caiuire of Grape Vines. By Capt. Sage, Ea- 
pei itnenial liitroductlun of American Cotton and 
Tobacco In the district nf Munipore. By Capu 
Grant, LX IK. -On Cachar Hemp. By Capt. 
Jenkins. LXlV.— ubaervatlont on the bett mode 
of preparing Seeds for transinitsinn to India. By 
Jat. Glbbun.Esq. LXV.— On Ihe Ginger of Hung 
pore, and tbe ptutpccl of Improving lit culture by 
importing roots from Jamaica. By Col. Jotepb de 
Hfzeia. LXVI.— un tbe celebrated Melon of 
Bokhara. By Lieut, A. Burnet. LXVIl.— On the 
CttUnre of Po/iifecg. By Capt, Richinoud. LXVill. 

On the culture of Foreign Maize aa an urficle 
of food. By John Bell Etq. LXlX.'^On the 
MenufMOlure of Tapioca. By the tame. LXX.— 
Keinarka on the State of Agriculture in Behar. 
by Jat. Gibbon, Btq. LXXI.-on i('e applicability 
of Elephants at a itiovfitg power for Kugar Mills, 
Ac. LXXIW— On tiatblllote of Paddy In twenty 
ailToreut dlatrlctt. Bf Baboo Radbakant Dch. 
LXXIll.— tlematlii on iho Haewdsh, a apeeict of 
Kbenbarb, by CapU Wnde. LXXlV.>>8octety*a 
Farewell Adorett to Lord Willlara Beniinck. 
LXXV.-Lord Wlllinm Ilen(lnc1t*ti» Beply to the 
•ooliety'a Addrett, LXXVI.— Report of o Com- 
aHRee on tbe aubject of fntrodnclag the High- 



meated Cart oTslncIrai. LKXViI.-^din fBt Irott. 
2*f? non. My Llem. 

Rlrke. LXXVtlE.«-On the cultlvailtMi of the ini- 
choke- By T. Plowdeu, Atq. IXXIX-^ilnnilMr 
remaika on Assam. By T. Hufoii, Kiq. LXXX.-> 
A n^nmihod of Ora/Hng and Budding. By 
l«ieiu. Col. D- Breagrnee LXXXI.-O11 n, newly 
Inreuted continuous SHU. By C. K. Robtaon, 
Baq. LXXXII.— inatrnciiqna in regard to tkc 
cttltnro ed if odder- By G. F. Hodgkliiion. Baq. 

APPENDIX. 


Report of Ihe Seelety for the year 1885. Colleclof’a 
Report. Proceedtnga of tbe Society. Itegnlatloiia 
for the Agricultural and HoRicultural Society of 
India, at tanciloned at a Oeaerai Meftliit. iHh 
March, lS3j, Report 011 certain experlmenia niaile 
at Akta, In tbe growth of Foreign Cotton Sugar, 
cane andlobaceo. 


order op plates. 

1. Plan of a Mill for the ralaing of water, f. 
Drawing of Saw Gin. S. Plan of grafting and 
Budding. 4- Nrwiy Invented Still. 

From this Hat we nhall take some articles 
which appear to us calculated to shew the 
nature of the work itself, and to the 

reader to enter into the objects of the So- 
ciety. Tbe paper by W. J. Halbed, Esq. 
on the cultivation and manufacture of Sugar 
in the Pergunnaths of Chandpore, Bignore, 
and Mindour, and Zillah North of Moradabad, 
will he interesting to most of our readers, as 
there is only one paper on this suliriect, we 
shall quote it entire, and resume the review 
of the work in our next. 

The land it broken up tbe month of Ataar, and. 
after being eaposed to iberaiiit for ihe teaton, It 
manuied and ploughed elKlii or ten timet after the 
raiiia,aud being cleared of weeds. It again manur- 
ed and phrugbed four or five limfi tu February. 
Just before tbe cane it tel, 4 cait loadi of dung to 
each cucha beega, in low land, and A in high land, 
it the utual allowaitcet in geiieial a cane field it 
ploughed from 15 to 90 tmiet; li ir well rolled 
after the 4 last iiluutbiiigs, aud aUo after the cut- 
iiiiga ofeane are eel When the cane la set, the 
field is fenced with urfiur tticka or other hrnth- 
wond ; 80 bundles of cane’, each 210 canes, 8 liichea 
long, are used foi one kueba beega of landi In low 
Iaiid,aiid25 hundlet In high land : the value of 
the cuulngt It at ibe latu of 5 huodlea for $ Muat. 
When the tUoott appear, which It generally In 
Match mud April, about 8 weeks after ibe cutiuiga 
are tet, the earth, on each tide of the cane lur. 
rowH, It well li»otened with a tort of hoe, with a 
abarp point, and broad leaf. In shape aotuelhlng 
like a inatuir* trowel: this It done 7 timet*, (the 
flitt lime It cnatt 7 aiinat; Ibe ether 0 tloiea 8 
aniiai each lime,) and the field la laid out In beds 
and vhauiielt foi IrrlgBllou. If the teatoa It utu- 
nlty dry, tbe fields, In the low ground, are watered 
iu May and June, by uieanaof Relit dug for the 
purpose, at tbe water It not more than 13 fegi from 
Ibe tnrface : the price of labor for watering twice 
it S nnnai per beega, In the high lauds. If there 
are no nullabt or ancient puckah wells affording 
facHUfet for Iriifatlon, the e«uie takes lit chance, 
nt the coti of a kucha well, on the uplands, (ffotn 
10 to SO Rt.) would ha too heavy for an Individual 
cultivator, and there are not many who woMlI bo 
found to agree tu dig one in paitnerthip. of donld 
abstain from flgbiiiig about tbe water afterwards % 
a kneba well,' too, latu but one teaton only» ae the 
•oil It light. 

Tbekbador, or low land angarcane, n rtpcln 
Karilck Or October ; ihai^on high Innde InTfovem- 
her, wtaeu all the Inbabtianti of the vUlags ifo om- 


Repeated by inlslafco. 
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ployed to the work, or in lookinf on H le to 
them the most tatorfttlBf perfod of their Uvei. 
wbetlier they ire cooeerued In the proflk nr not. 

The niar dilll hat been aonk In the around, the 
furnace eoeared. the boitere fixed, and the earthen 
plaieiiorcaatlnf tbe boiling eugar have been well 
dffed In the Mn, a atore of fellen learea have been 
eotleeted to be need till the mill ivaah aball be 
dried anfllcieotly to aerve for firing, and all preli- 
minary arranaeinenta made a fortnight before, 
when the elllage prieit determines a fortunate day 
f«»r the cotumencement of the work, after which 
the fnmace eonle till all the enaarcane )nlce has 
been extracted and boiled ; the mill, put In motion 
by the pair of bnllocka, which are relieved fiom 
time to time, begini working at abnot B o'clock 
In the evening, and does nut atop till 9 or lb o'clock 
the next morning ; tfali period of about 10 bours, 
more or lese. Is called Oseruka or dew fall, and 
the average produce is 12 Koundees of juice, each 
Kooudee 6 Babnees, each Bnbnee 6 Syas. each S>a 
coniainaahoutg half pints Bngiiab,or rather more; 
say' that each Koondee then contains about 28 
quarts, or seven gallons Biiglisb, the aveiage pro- 
duce of a'^oondee of Juice, wben boiled up, is 
124 seers of Gnurta, each seer of 96 8 a. Wt. ; tlie 
produce of the mill’s work then is l75 seers, or 
4 nidi. 10 seers-'tbc Juice is formed into Guorb, 
which Is the mere Inspissated juice; filiiikkiir, 
which Is a coaiae granulated siigHr, iiiade by iiitx- 
iogaaniall poition of Reh or natf^e 5oda with the 
Goorli, when It Is in the melted st^te on the 
mud plait on which it Iscast-ihe Uali or Kliand* 
which is a finer production, and from which th*> 
inni.-isses can be afterwards evtiacted by pressuie, 
which is not the case with Ooorli or Hhukkur ; a 
Koondee of juice will give an average of 10 seers 
of Kab ; the night's work, or 12 Kooiidees, will 
give, conteqaeiitly, 4 mds. 2o seers of Kali. 

Tbe at erase produce of 
Koondees* the lieega of sugarcane Is 14 


Koundees of Juice, as per 
Btst land,,,,, 20 margins 
Next beet,,.. 10 Pucka beega 2304 squaieyrds. 

Next, 12 The following is a table of tbe 

jPoor land or / expeiices of a puckah beega of 
neglected,. S 8 sugarcane cultivation, suppos- 
ing that the ownenhas bis own 


bullocks ; the pucka beega con- 

4 id tains 8 kutcha beegas : ~ 

— *Land tax Skuiclia bee- 
Avtragg,.. 14 gua 3 As. IS As. S P.-l- 3 

it r 9 

Ploughing 15 times, at a As. 9 . P- pay 
of tbe plougbroari, suppoiiiig the owner to 
have no kumberabs and unable to plough 

himself, 3 8 6 

Rolling four times 023 

Manuring at 3 As. tbe kuicbn beega. If 
Che dung IS the field owners’ property, 
otherwise double, 0 9 0 


' CIntlIngs for tbe plant at, say 3o bun- 
dles per kutcha beega, It As. a P 8>-> ^ * 8 

Hoeing and weeding 7 times, I K. 0. 

At. 8 P. per kutcha beega 4 It fi 

Watering twice at t As. ibeknteba bce- 

gA each lime, 1 2 0 

Tbe Putworee's fee Ian anna per kutcha 

•beega,.. 0 l 0 

The xnoieeiidar and malgoosar will 
claim his fee alt At. per beega 0 6 0 


Total Rs. 24 3 c 

BXPBN8B OP MAKUPACTUniNQ SUGAR. 

Tbe whole ef the laber it pgld for in kind, and 
tte mtll and cattle are aimmetf to be the property 
«f the owner of the field. 

The Goorpee or boiler, receives a 8ya, or rather 
more ihaa 8| pints of Jutee, wbich is not tasen 


* Net the Government land tax, but tbe rate levied 
,by iba^malgoocar or ogntriGtor for revenue. 


l9to secottut, and 34 seers of Goorii or Shukkur, 
per diem. 

The Perlieets, wbo put the canes into the mill, 
rceelve, between them 04 seers of Goorb. 

Onejhokaor fireman, wbo feede the fnmaae, 
receives, per diem, a Sya of Juice and 14 star of 
Of>orb. 

The carpenter and blacksmith receive, for each 
day's work, between them, t seers. 

Three mootbeas, wbo make up the canes Into , 
bundles, to give to the millers, receive, between 
them, for a day's work, 14 seer. 

Two gnn-kutias,orcaQe-ciitters,recelve, between 
them, 4 CBiies a day and 14 seer Goorb. 

Tbe village chumar, for the leather used In the 
mill nnd harness, receives dally 14 aeer Qoorh. 

If tbe fi«l(l owner has a Kumherab, or heredi- 
tary pUiugbmaii, be will give him, at the end of 
the season, five seeis of Goorb, a blanket, and a 
Rupee for the land he has assisted to till. 

And tbechowkeedar will also received seers of 
Goorb, at tbe end of the season, for watching. 

Six R npees a season are paid for the use of the 
set of 3 boilers, by those sugar cultivators wbo have 
united to hire them. • 

The daily expenses of the mill will b« 16 seers 
.mil 4 ; its proiluce is 8 mds. 30 seers of Goorb Sbuk- 
ktir, or 4 rnauiids of 90 seers of Rah. 

riie maniifaciuic ot tbe produce of one puckah 
beega will take up, say 34 oseralias. 

The manufacture will cost 1 iiid. ISsrs. Half the 
proceeds will be of Goorb and hhukkur, 13 mds. 0 
S19.— of Rah, 15 mds. 1.7 srs. Deducting tbe ex- 
pense of manafaciure, the following will be the 
average net nroduce of sugar iroiii tbe pucka beega 
of canes -Goorb and fibiikkiir 10 inds. 204 ars. 
Rab U mds. 1(4 srs. ; Its value, Gooili at 17 seers, 
8.7 Rs 10 AS* Rnb, at 15 seers, 2B Rs. 7 As. Say 
that half tbe Juice is made into Goorlu and half Into 
Rab, the value of tbe net produce is 3| Rs. 0 as. 
6P; from which deduct the land tax nnd ex- 
penses of ciiliivsition, there reriisliis to the cuitlva* 
tor a profit of 7 Rupees I Anna per puckah beega, 
of which say that 9 Annas more is deducted on 
account of tbe Cbowkeeriaree, hire of boilers, and 
other village expenses, 6 Rs. 8 As. clear profit 
remain foi every pucka beega; and if he has Kum- 
heras, or berediiary ploughmen, servants, and chil- 
dren, whose labor Is available, he saves further, 
say half the expense of weeding, or 2.6, 8., and 
and the whole charge of ploughing and manuring, 
or 4 I 6 , and of watering I. 2. ; total 7. 9. 9. fur 
each pucka beega In additlou. 

This first crop Is called Podba and in good lands 
the cane slumps are left for a second crop, called 
Perbee, by strong handed cultivators, (I* e.J those 
wbo have knmherabs and grown up sons and rela- 
tives in tbe family, available : the field, requires 


tbe following processes: 

Watering, 0 times, 2 ll 0 

Maiiuilng, 9 9 6 

Hoeing uiid weeding, 0 times, 7 19 6 

Puiwarees' fees, 0 16 

Malgouxars’ fees 0 00 


ll 11 0 

The value of produce will be nearly similar, say 
30 Rupees, which, after deduction for land tax 
and expeuses of culture, or In all Rs. 93 8 0 , 
leaves a profit of 0 13 3 per pucka beega to the 
cnitivilor. 

Tbe follofiing crop is eitber of wheat or Patna 
rice, or u mixed crop of mustard seed and barley, 
the rsturiiB qf which will give from 0 toOSRs. 
per beega profit. It Is seldom that poor lands are 
ever laid out in sugarcane , so tbe average of produce 
Is In reality much higher than has been given above; 
while the expeuses of culture aud land tax are 
quoted at tlieir highest rates-tbe canes are tied 
together aud wrapped round with ibe leaves of 
tbe plant, hoed and weeded— the cane tops (Axhola) 
used for feeding caitlr , are not taken into acconm 
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as tbe sale price of what is ilwt used f*\r feeding the 
mill and ploughing cattle, (sayr a pairs of bniloc4s> 
or about Ks. 4-S ia a set ulf Ngainst the weai and 
tear of plought, tnlUs, and eattle, as few if any cul- 
tivate sngafcaue who at e hut possessed of ineani 
and spare bauda, sugar specolatiou ife nut a bad 
one fur all agrlcttUurist. 

Art, IJI.~^Joumal of a Tour through 
the island qf Rambree, with a Geologi- 
cal Sketch qf the Comtry, and Bri^ 
Account of the Customs, Sfc,, of its 
Rshttbitants. By Lieut. Wm. Folev. 
Journal of Asiatic Society, 1835. 

(Continued from page\\%.) 

We left our author at tbe Kioums of the 
prieats, and it will be seen from the extracts 
which we made that they have merited the 
notice which haa been taken of them. As 
we are howeTer, anxious to give to such of 
our readers as may not have access to the 
or^^inalf as full a conception as possible of 
the habits of the Mughs, we shall merely 
take occaaion, in contmning our Review, 
to oflfer a Urn passing remarks, because with 
the olqect we have stated, we prefer to offer 
them aa large a portion of the work itself 
as oar Bmits will permit. In the large 
tosms and villages it appears that education 
is elmost wholly confined to the Phoongreeft. 
Tbe offspring of rich and poor are without 
distinction similarly treated in the course of 
their tuition ; nor is any remuneration exacted 
by the teachers for the trouble they undergo, 
beyond the daily provision of an eleemosy^ 
nary subsistence from the native communi- 
ty. Children are not received into the 
Kioums under the age of nine. The out-of- 
door discipline, which consists of fetching 
wood and water, cleaning the rice, and 
attending the priest in his daily round for 
food, being considered too severe for a less 
tender age. Orphans and the children of 
distant residents are both fed and lodged at 
the seminaries, ^^e other bor/s are per- 
mitted a specified leave to go home for 
meals, but must sleep in the Kioum, because 
what they have read during the day ** is 
repeated in the evening or at eday break 
tbe fSidlowing morning.’* Our author in- 
form# us that this is not the only method 


of education, observing that th^e is,.,|ii- 
other ** equally peculiar to the kCugha-** 
There is another source of ediu^On 
equally peculiar to the Mughs ; such as are 
not engined in any pursuit or emj^oyment 
requirlttg all their time, devote a portion of 
it to the education of children entirely gra- 
tis ; less labour being expected from the 
children than is imposed upon them in the 
Kioums. Children under nine years of age 
and of both sexes are admissable to sura 
schools, the ntlea, as before observed, bdng 
less strict than those enforced at tile monas- 
teries ; it is therefore not uncommon to 
meet with children of a very tender age at 
such schools.** 

There are nunneries as well as convents, 
and the Bhi hunt (nuns) are as common as 
the priests. They reside eitherin the nunnery 
or at some separate house neara koo (temple) 
superintending offerings and leading a life 
of abstinence, r The major part pf these 
are vestals ; but there are others who have 
retired from the world at more advanced 
ages. Married in some mstances, but only in 
those wherein matrimony has been unpro- 
ductive. The habiliments of both monks 
and nuns arc alike and the discipline is in 
every other respect similar. The respect 
shewn to the priesthood while living is 
strongly confirmed to our author’s under- 
standing hj the honors which are done 
to their remains. The scale of this 
necessarily depends on the ability of the 
parties : but if it happens that the popula- 
tion ill the vicinity of a Kioum is wealthy, 
the “ magnificence’* And expense is not un- 
der that of their most costly shews— 

** When emancipated from the world, the 
body is opened and embalmed; after which it 
lies for many vreeks ejmosed to public view. 
The body is then confined in a coffin, richly 
embellished with gold and silver leaf, and 
this ia placed upon a lofty ciur that had been 
constructed for the purpose. The inhabi- 
tants of the neighbouring villages flock to 
the spot, and ropes having been fixed to the 
fore and hinder parts of the car, a contention 
arises among the villagers for the remain# of 
the Phoongree. One party pulls against the 
other, and those that are successful claim 
the honor of finishing the ceremonies. This 
IS done by a grand display of fireworks, the 
greater part of which are skilfblly directed 
at the car, which is at length set en fire and 
the body is consumed*. Shcmhl the deeeaaed 


* See a ftill account of Che same ceiwmouy 
by the late Rev. Dr. Caasv, he* Res* Xil* W* 
-Ed. 



SUPERIOR APPEARA.NCE AS TO THE CXJNDITION OF THE MUGHS. iCl 


JFKoMffree hare maintained a character for 
peenllar aaactity, a part of hie remaioa is 
not nnfreqnentiiy preserved from flames and 
retained as valuable relics. The influence of 
auperatition has attached much value to 
such remains, and In addition to the worth 
they may be supposed to possess from the 
religions character of tiie departed priest, 
they are held bv the more ignorant to be a 
common ingredient in those charms that are 
in use with the wizard. 

The Mughs hold the practice of burning 
the dead to be more honourable than that of 
committing the body to the earth or the sea, 
probably from its being attended with great- 
er expense and publicity. Funerals are, 
however, conducted in either way, according 
to the means of the relations; or other cir- 
cumstances favouring the adoption of one 
particular practice. The spot on which a 
funeral pile had been raised is not unfre- 
queutly marked by a cenotaph, a garden, a 
clump of trees, or such other monument of 
affection as the condition of the parties will 
enable them to place over the^ashes of a de- 
parted relative. In some cases, the funeral 
rites are followed with donations of food and 
clothing to the priests, and a further evi- 
dence of piety is evinced in the adoption of 
some young man who shall express his readi- 
ness to embrace the profession of a Phoon- 
gree,*' 

Leaving Ladong our traveller proceeds 
to Woogah. The distaqpes of the stages he 
has already traversed are thus stated. From 
Khyouk Phyoo to Kyouprath 16 miles; from 
thence to Ladong, by computation 20 ; and 
then to Oogab 12 more. The villages in the 
Ladong district are described as ** remark- 
ably large*' having a cheerful and comfort- 
able aspect; and the whole face of the 
country but for the cohtume and features of 
the inhabitants and particular construction of 
the houses bore a striking resemblance to 
Bengal. Lieut.Foley assumes that the general 
appearance of the Mugh would indicate a 
condition “ infinitely superior** to that of 
the poorer classes, in several parts of India. 
His coarse though ample clothing, of home 
manufacture, and vigorous frame, attest 
that he is sufficiently provided against the 
climate, and nourished in his body, his 
wants being but few and readily supplied, 
there is no necessity for that “ unremitting 
labor,** by which the poor of other countries 
support themselves. The earnings of one 
day suffice for three, and to the more 
indolent the forest and the sea afford 

an inexhaustlliile supply.* ’hence Lieut. Foley 


deduces that characterestic apathy of the 
Mugh, that indifference to the iiitttre ** which 
is generated by a consciousness of present 
superabundance, and he remarks that 
** until some artificial wants are produced by 
a taste for luxuries hitherto unknown,** 
that these people will continue to be less 
anxious than their more civilized; but ipro^ 
bably “ less happy and less healthy** neigh- 
bours. He thinks, however, that the traces 
of such a change are already perceptible 
amongst those who are directly in contact, 
with Europeans and natives of India. 

“ In the towns of Khyouk Phyoo and Ram- 
hree, we may observe this indication of the 
growing tavSte for articles of forlign manufac- 
ture, in the small investments of cutlery, 
glass-ware, muslins, and broad-cloth exposed 
for sale in the shops along with the pro- 
duce of the country. The people nave 
already become smarier in their dresses, 
and were a little more attention paid to their 
pattern of piece goods, I have no doubt but 
the sale of these would be far greater than it 
is at present. Long habituated to a state of 
being little remote mm. that enjoyed by the 
brutes of the forest, the present generation 
are prepared to value those little lunuriea 
denied to them during the reign of Bunaab, 
despotism, and will not be slow in securing 
the possession of them if placed within 
their reach. It is amusing, though melancho- 
ly, to bear these poor people relate the state 
of things in former days, in as far as regards 
the importation of foreign produce, and the 
prohibitions that debarred them the privi- 
lege of wearing the muslin turban or 
augah, even were they sufficiently wealthy to 
purchase the materials for one. As any 
exportation of the staple produce of the 
soil was seldom or ever permitted, few 
returns were made in the shape of Europe or 
Indian goods. They did, on some occasions, 
find their way into the country by the 
Godoohs that returned from Calcutta and 
Chittagong, laden with such articles of Eu- 
rope or Indian manufacture, as the owners 
were enabled to obtain in exchange for the 
gold leaf, deer horns, bees* wax, and earth 
oil, the produce of Ava and Arracan. The 
demands of the Bunnah Kaeng*. And the 
numerous exactions, with the expenses of a 
long and dangerous voyage, were, however, 
thrown with such severe but necessary 
weight upon the original prices of the 
several commodities imported, that none but 
the rulers* of the land would venture to 
evince a disposition to become possessed of 
them. 

Property has now become comparatively 
secure ; a stimulus has been given to indus- 
try by the fjoedom allowed to the exportation 

* Collectors of customs. The duty levied was 
usually as much as ten per cent* and not unfre- 
quently paid in kind. 
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of produce ; iiv'ith an increase of production 
there will he an augmentation of capita)^ 
and the ggriculturist may look forward to 
the attainment of those articles of comfort 
and luxury hitherto denied to him. Still 
this change for the better will^ of necessity, 
be very gradual. It is as it were a newly 
discovei^ landt and as such it will require 
the united efforts of capital and labour 
(joined with skill), to bring its resources 
into play. As is well known, the staple 
produce of the soil is rice. ^ Great quanti- 
ties of this naiu are annually exported to 
Madras and Penang : the returns being 
generally made in land, and consisting 
chiefly of Madras cloths and Europe muslins, 
which ard either sold in Arracau or retained 
for importation into Ava. 1 am not aware 
that any other article of agricultural produce 
is exported from Rambree. Both cotton and 
in^o are, hpwever, grown upon the island, 
the former on the mountain side after it had 
been cleared of the jungle; tobacco is also 
produced in the ravines and clefts of the 
mils, subsequent to the accumulation of 
alluvial soil deposited therein by means of 
a dam so constructed, as to oppose its 
escape with the torrent. But neither of 
these arc produced in such abundance as 
to permit of a large exportation : the 
quantity grown being little more than suffici- 
ent for consumption in the province. A 
want of capital, and perhaps a want of con- 
fidence in the Government, prohibiting agri- 
cultural speculation, the production is gene- 
rally confined to what may be deemed suffi- 
cient for domestic purposes, or be grown 
with the sure prospect of ultimate reward.” 

The geological features of the country 
between Ladong and Oogah presented no 
peculiarity; the soil being a rich clay 
mixed in some degree with sand, and sand- 
stone the prevailing rock, its inclination, 
wherever it could be observed ” being still 
to the S. S. W. and S. W. parallel to the 
bearing of the hills.” 

” Leaving the stubble fields of Ladong" 
our author once more proceeds along the 
beach and sees the village of Oogah before 
him ” very prettily situated on a bight of 
the sea.” The prospect from the village 
is said to be very fine, ” beyond it, on 
the land side, lay Jaeka, the highest moun- 
tain in the island, and immediately opposite 
to it was the island of C^duba^ ^th its blue 
hills and nndutegng plains,” a small vessel 
called a OodoOf was at anchor between the 
islands bound to Sauem, with beetlenuta 
and anndries. The Soogree, ^or revenue 
Collector, and also head man of the village 
came out to compliment the stranger and to 
escort him to his dwelling house, in front 


of which a macAoua had been conatraitod 
for the repose of travellers, and wheteon 
our traveller rented until a room could be 
prepared for his accommodation. Hewae 
cautioned^ however, against his wish to sleep 
on the same platform during the night, 
from the dread of tigers which were fre- 
quently prowling about ; and fortune favored 
him, for one of these ferocious animals 
actually visited the village during the night 
and created great alarm . The Collector seems 
to have been in easy circumstances^ abun^ 
dance of povdtry and cattle with the 
supreme additional blessing as he supposed 
of two wives. 

" Polygamy is common enough in Arra- 
cau. There appears to be no limitation ; a 
man may keep as many wives as he can 
afford to maintain. The consent of the first 
wife should, however, he obtained previous 
to the conclusion of a second contract. It is 
seldom that a refusal is given, and equally 
seldom that attention is paid to it. Retain- 
ing the privileges of a mistress, and probably 
aware of her inability to enforce a compli- 
ance with the restriction she wishes to im- 
pose, the elder wife usually signifies her 
readiness to receive into the family a second 
helpmate for her husband. This new alliance 
is seldom resorted to before the first wife 
shall have ceased to retain the charms of her 
youth, and have become incapable of perform- 
ing the several domestic duties inoumbent 
upon her.” 

Betrothing during infantine years as in 
India is unknown, generally, although 
instances will sometimes occur that mar- 
riage has been the result of a preconcerted 
arrangement between the parents. Similar 
instances though probably yet mOre rare 
ones,may be adduced even among Europeans, 
but these merely form the exception to the 
national custom, and the young people are 
” not unfrequently” permitted to form 
their own engagements, the consent of the 
parents being readily obtained when there 
is no striking disparity in the years of the 
parties. It would be common place to cite 
the universally acknowledged tokens of a 
pure and mutual affection ; but there is one 
on the part of the female that is somewhat 
out of the way. Cheroots, the manufacture 
of her own hand, convey her tense of tlie 
happiness she derives from the asiristaiice 
which her lover has given to her kboii. When 
the attachment is declared to the father 
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the astrologer is consulted, 
Meemndn^k ariem in all places, and if the 
result of his calculation proves favorable, 
the arrangements are made for completion 
of the affair. First of all a present of a fine 
silk dress, some gold and silver ornaments, 
and little tea mixed with spice are sent 
from the lover to the young lady, and then 
he follows in the evening of the same day, 
proceeded by the ** young unmarried men 
of the place,” who block up his course until 
he finds the means of opening by douceur 
of money. Arriving at his mistress’s dwell* 
ing, the unmarried females enact a similar 
fine, whetr having cleared his path he enters 
the house, and the bride seated by his side 
” flowers and water are scattered over 
both by the hands of the oldest and most 
respectable person present.” This done they 
partake of a meal prepared by the parents 
of the girl, the hands of the bridegroom 
and bride ore laid on each other (that of the 
latter uppermost) and washed by the same 
person who had sprinkled the water and 
flowers. The father of the Bridegroom then 
takes a ring and places it on the third finger 
of the bride’s left hand. The marriage is 
now complete and an entertainment follows, 
wliich concludes the ceremony. The bride- 
groom remains with his bride at her parents 
for 7 days preparatory to taking her home. 
Such is the general practice ; but a man 
may without discredit select a partner with- 
out going through these ceremonies, and 
be equally certain of receiving respect from 
his countrymen. The woman being 
regarded in the same light as if formally 
united. 

With every blessing there will be some 
reservation in its measure ; and the lament- 
able consequence of what follows apper- 
tains to more regions than these where 
it was supposed civilization or the lights 
and the shadows of a more advanced state 
of existence were introduced with the fo- 
reigner and the conqueror. 

” A prostitute was a being unknown to the 
Mughsotfom the country had fallen into the 
hands of the British. Among the blessings 
attending the change of rule and marking the 
progress of eiviHzation in Arracan, is the 


introduction of a gradual increase of that 
unhappy class of people, and withitthemiserles 
that are consequent to an unrestkvined and 
promiscuous intercourse. To the honour of 
the Mugk women I must declare, that in- 
stances of prostitution on their part are stiH 
of rare occurrence ; the reputation for this 
vice is still more generally attached to their 
more civilized neighbours the Bengalees, 

So much liberty being allowed to the sexes 
in early youth, it may be supposed that an 
unlicensed intercourse will, in many instances, 
be found to exist between them previous to 
their union. It would be unreasonable to 
affirm that a passion which is so often known 
to break through the bounds imposed by 
religion and morality upon a people who claim 
for themselves a superior degree of civiliza- 
tion, should not in this country be known to 
exist in an equally unbridled state, and pro- 
duce the evils consequent to an imrestrained 
intercourse and the shame of an avowal. In- 
stances of abortion or bastardy are not, how- 
ever, of frequent occurrence, the good sense 
of the parents, to whom the attachment in 
its several stages is generally known, pre- 
venting by a timely union of the parties, xhc 
evil which must originate from an intercourse 
unsanctioned by custom and authority.” 

As yet from the infrequency of applica- 
tion for divorce which is easily obtained 
amongst the Mughs, it should seem that the 
harmony of the married state has not been 
much broken in upon. How long this will 
continue is hardly problematical, for we 
find that the invader has already been 
at work, and that pristine simplicity is 
likely to sink fast under its proximity to 
those who boost of their loftier intellect 
and more reflective powers. We have avoided 
all observation of our own, save such cur- 
sory ones as have been thus elicited because 
we wisli to give the substance of the work 
itself, os connectedly, as we can. Intending 
when we have gone through, to offer a few 
suggestions upon its subject matter gene- 
rally ; for the present we must content 
ourselves with one more extract on the 
manner of divorces, and refer our firiends to 
the next number for a continuation. 

” Separation may be effected (privately) by 
a deed drawn out by husband ara wife, and 
witnessed by tvm or more respectable neigh- 
bours ; or both parties may appear before the 
meeo-woon or magistrate, and a separation is 
instantaneously effected on their compliance 
with the rules laid down for observance in 
such cases. If the wife objects to remain 
any longer witlf her husband, and he shall be 
found to have repeatedly ill treated her, she 
is at liberty to de^rt, receiving from him the 
whole of her property, as well as the children 
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(hoUi male and female), that may have been 
Itorn toiler. The ohildren are, in matarer 
years, ifewed to reside vdth eitiber parent as 
choice directs. If, on the contrary, the wife 
shall be found to have behaved ill, she pays a 
certain sum of money (generally about 25 or 
.30 rnpees), to her husband, who also retains 
possession the male ehildren; the wife 
^ receiving no part whatever of the property. 
^ In eases where no criminality is attached to 
either party, and both desire to be separated, 


a foir division of praporty ismiKle,CMditthBiY. 
ing what he or she may hm potMssed’More 
marriage, with and equal share ofthe produce 
of their united labours; thehuShaad retain- 
iogthe boys, and the wifoths glris. The 
case being investigated and decided upon, a 
paum is broken into two j^eces, one of which 
is iriven to each as the emblem of separation. 
This done, the divorce has been eifeeted, and 
they arc both at liberty to contract any new 
alliauee.” 


GENERAL SCIENCE. 


NOTICE OF SOME RECENT IM- 
PROfEMENTS IN SCIENCE. 

COMPOUNDS OF AZOTE.-Inorsanic 
chemistry we can fiepaiato from one siib- 
Aiance, by mean<3 of diiferent re-agent<i, a 
nuini>erof bodies differing very mateii^ily »n 
their nature from the substance in which they 
were pieviously combined. To ascertain if 
this fact held good in reference to inorganic 
Buiistances, Liebig submiued to examination 
a ternary compound, which he formed in the 
following manner : (Ann, de Chim, Ivi.) He 
passed through a solution ofsalpho-cyanodide 
of potaMium a current of chlorine gas. Wlien 
boii^ with dilute nitric acid an orange- 
yellow body precipitated, which, in its com- 
position, was identical with the radicle of 
hydrosuiphocyanic acid. Hence, be consi- 
dered it as sulpho-cyanogen • This substance, 
when heated, is decomposed, and a quantity 
of sulphur and sulplmret of carbon comes off, 
while a yellow powder remains, which was 
employed by Liebig in his sub sequent 
researches, Liebig terms this citrou-coluured 
powder uiel/on. When exposed to a tempera- 
ture at which glass melts, it is decomposed 
into pure cyanogen and azote. Analyzed with 
oxide of copper, carbonic acid and azote 
are procured in the proportion of 3 to 2. 
He conwlers it compose<l of Carbon 458*622 
Azote 70B'l44 Total 1166 766 and explains 
its formation by conceiving 2 atoms of sul- 
pburet of carbon *= 2 C -4- 4 S and 4 atoms 
of sulphur to be subtrated by the heat from 
4 atoms of sulpbo-cvano^en, who«c composi- 
tion he states = 8C-|-®A-+-8S. 1 here 
remaiiif tlierefore 6 C + B A. 

Mellon, when heated in dry chloiine gas, 
combines with it and forms a white body, 
possessing a strong smell, and acting upon 
the eyes. The same subhtance may also be 
procured iTy heating together two parts 
chloride of murcury and one sulpho-cyanodide 
of potassium. In a current of dry cblorino 

} ^as. With potossium mellon combines and 
orms a transparent oiMly fusible mass, which 
dissolves in water, imparting to it a taste of 
hitler almonds, prccUiiUting the metals not 
as cyonodides, and is decomposed by the 
agency of acids. . 


2. MELAIN.— The substance is procured 
from hydro-sulpho-cyanale of ammonia, a 
Srilt which is toimed by disiilling together 
two parts of muriate of ammonia, aud one 
part sulpho cyanodide of poiasaium. The 
composition of the hydro-sulpho-cyanate of 
ammonia is analogous with that of urea, 
«ulphur being suhelitutcd for the oxygen of 
the latter. When heated, the first effect 
is to disengage a considerable quantity of 
ammonia, then sniphuret of carbon, and soon 
sulphuret of ammonia appears m the neck 
of the retort. After the distillation is over a 
new suhtance is observed in the retort, mixed 
with chloride of potassium and sal-ammoniac. 
By washing, the salts arc taken up, and the 
grey matter calfed melam, which remains, 
18 in.soliible in water, ether, and alcohol. 
It is frequently mixed with a little sulphur, 
which may he removed by levigatioo. It is 
decomposed by a strong heat into ammonia, 
cyanogen, and azote. If it is boilhd in potash 
it readily di.ssolves, and the filtered liquor 
deposits a while granular matter, which 
is melam in a state of puriiy, Analyssed by 
means of oxide of copper, melam yielded. 
Carbon 30*550 Hydrogen 3 860 Azole 65*5^ 
Total 100 000. 

Wlien boiled with nitric acid it dissolves, 
and crystals of cyanuric acid doposiied on 
cooling. Fused with potash, cyanic acid is 
formed. Boiled with a solntion of thesame, 
and concentrated, it deposits crystals. The 
EupernaUnt liquor retains a tiace of this 
substance, which is precipitated by 
aramoniac or carbouaie of ammonia, affoM- 
ing a White gelatinous pioduct, identical 
with the substance procured by treating 
melam with muriatic acid. 

3. MELAMINE. — By this name liebig 
distinguishes the substance which has just 
been described. To obtain it in a state of 
purity, he recomends taking the residue 
after the distillation of 21 bs. sal-ammoniac, 
and lib. suipho-cyauodide of potassium# 
and adding to it a solution of 2 ounces of 
potash in 3 or 4 of water , and bpilMia^tbem 
until the liquid be quite clear i Aftey^hieh 
it is to be filtered and evBpprate4 

when crysuls of pure melanMoeare;^ffOSitedid 
These crystals are octobedi^De, irjiUi a 
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rho^iP|k base, m which the angles are about 
75*^lmd US®. They are white, oo&tamno 
water, and are nbi aheied by the air. Cold 
water dissolves very little melamine, hut hot 
water readily dissolves it. Melamine, com- 
bines with all the acids, and forms very charac- 
teristic salts. When heated with a solution 
of sal-ammoniac it gives out ammonia, and 
combines with muriaiic acid. The sulphates 
and nitrates of copper, the salts of zinc, iron, 
manganese, are decomposed by a solution of 
melamine in water, and the oxides are preci- 
pitated. Fused with potash, cyanate of 
potash is produced ; if it is in excess, mel- 
lonuret of potassium is formed. Liebig found 
the composition of melamine to be Caibon 
28-460 Azote 60 673 Hydrogen 4-865 Total 
100-000. 

Melamine, heated with nitric and sul- 
phur. c acids, yields ammonia, and a substance 
which remans dissolved in the acid, and is 
identical with the product ot the action of 
concentrated acids upon melain. 

Melamine has a strong aOinity for sulphu- 
ric acid. The formatiua of needle iormed 
crystals is the result o( their coml>iiiation, 
which are scarcely soluble in cold but easily 
soluble in hot water. 

NlTllATK OF MELAMlNE.-ls readily 
formed by adding fiitric acid to a cold solution 
of melamine in water, until the liquid be 
strongly acid. It is in the form ot loug 
needles. By combustion tliis salt gives car- 
bonic acid and azoie, in the iiioporiion 
of6to7. 

W hen a solution of melarsine is added to 
nitiate of silver a white crustal hue precipita- 
tion ensues, which consists ot 


1 atom nieiamiue IG. 

1 nitric acid |J'75 

1 ** «oxide ot silver 14 75 


37-5 

OXALATE OF MELAMlNE-ls less 
soluble in water than the nitiate. It afford^, 
by analysis, carbonic and azote in thepru- 
poriions of 8 to 6, and obviously consrsts of 


1 atom melamine 16. 

1 ” oxalic acid 4*5 

I " water 1125 


21 625 

ACETATE OF MELAMINE- Is very 
soluble in water, and crystalizes in large rect- 
angular flexible plates. 

PHOSPHATE OF MELAMINE-Is 
very soluble in boiling water. A concen- 
trated solution leaves, on cooling, a white mass 
formed ot needles placed concentrically. 
Formate of melamine dissolves easily and 
crystallizes. 

4. AMM KLINE.— This substance remains 
in solution in the caustic potash when mela- 
mine is prepared. It may be separated by 
Baturatiog the alakali with an acid. It is best 
to employ acetic acid, because the mineral 
acids dissolve in it excess. Oarbonate of 
ammonia and sal-ammoniac precipitate it also 
from its alkaline solution. After precipita- 
tion it should be washed and dissolved in 
nitric acid. Concentrate the solution and 
long four-sided colourless or slightly yellow 


prrsms will be separated; or precipitate it 
its solution in niiiic acid by mans ot 
caustic ammonia, or carbonate of ammonia. 

AMMELINE— Is a white shining crys- 
tallized substance when precipitated by 
ammonia, insoluble in water, alcohol, and 
ether, but soluble in the caustic alkalies and 
in most of the acid*. W hen heated it afl^'ords 
a crystallized sublimate of ammonia, aDd,tt 
the heat is carried far enough, is ooverted 
into cyanogen and azote, leaving no residue. 
Towaids acids it acts aa a base, but it is 
weaker than melamine. It.s salts are parti- 
ally decomposed by water. Ammebne, analyzed 
by oxide ot copper afforded Carbon 28 553 
Azote 55-110 Oxygen 12'45l Hydiugen 3 884 
Total 100-000 


Nitrate nf ameline consits of 


1 atom ammebne 

16* 

1 nitiic acid 

..... 6*75 

1 water • . 



23-875 


Nitrate of ammelinc affords with nitrate 
of silver, a precipitate of the same nature 
as that produced by melamine, being white 
and crystalline, and consisting of one atom 
each ol amineline. nitiic acid and oxide of 
silver. Liebig explains the formation of 
ammebne and melamine, by considering that 
from 2 atoms of melam and the elements of 
2 atoms of wate>, 1 atom of melamiue and 1 
atom of ammebne result. 

By boiling melam with hydrochloric acid, 
ammebne and ammonia are produced by the 
Bid of 2 atoms of water, Cyanate of potash 
is produced by action of jrKitash on dry am- 
nicline, the cyanic acid in this case being 
formed by 1 afom of ammebne combining 
wi:h 2 atoms of uater, the lesultiiig pio- 
duct being 3 atoms of acid. 

5. A MM ELIDE re.sults from adding 
alcohol to a solution of melam or melamine m 
conceniramd sulphuric acid. Tt piecipitafes 
in tile form of a thick white precipitate. It 
may be also obtained by beating nitrate of 
anuneiine till the soft mass becomes solid, or 
by boiling melamine in concentrated nitric 
acid. By boiling impure melam in dilute sul- 
phuiic acid, it disolves, and ciystals of 
sulphate of ammebne appear by evaporation, 
which are decomposed, if the liquid is boiled 
or further concentrated. Ammelide precipi- 
tates by the addition of the alkaline cai bo- 
nates or alcohol. It is a white power and 
seems a neutral body, its composition correc- 
ted by theory is, I'arbon -28-444 Azote 49*410 
Oxygen 18-606 Hydrogen 8.538 Total 100*000. 

Liebig considers that it presents an anhy- 
drouB cyanate of ammonia or urea, which is 
deprived of all igt water and the half of it 
ammonia. If ia remarkable, that among the 
transformations of melamine, its saturating 
properties seem to diminish in proportion to 
the quantity of oxygen with which it com- 
bines. The same observation is applicable to 
veMtable bases, «s for example, narcottne 
and Bolanine whose base functions are not 
well characterixed, but which are distin- 
guished from the stronger bases by containing 
a greater pi oportion ofoxygen. 
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6. CYANILIC ACID.— If theyellowpow- 
der whi^ U obtained from the deoom position 
of sttipno-cyanodide of potassium by chip- 
riae> and which is mtxea with chloride of 
potassium, be well washed and boiled with 
nitric acid, it dissolves gradually, and the 
liquid oU coolinc deposits colourless and 
transparent octahedrons with a square bass, 

a which consist of pure cyanilic acid. To 

^ accelerate the decomposition of the salt of po- 
tash, it is advantageous to add twice its weight 
of common salt. At first chloride of sul- 
phur distils over, and latterly long needles 
of chloride of cyanogen are deposited in the 
neck of the retort. The yellow residue is 
carefully washed and dissolved in nitric acid. 
'J he new acid is more easily soluble in cold 
water than cyanuric acid. 1 he crystals 
centain water which they lose by heating, to 
the amount of 21 per cent. Its composition 
is. Carbon 28*185 Azote 32*640 Oxygen 36*874 
Hydrogen 2*300 Total 100*000 which Liebig 
conriders equivalent to 6 atoms of each . I'o 
determine the atomic weight of the acid, a 
portion was neutralized by ammonia, and 
precipitated by nitrate of silver. 93*3 cya- 
niiate of silver afforded 54*5 chloride of 
silver. 68**2 after being exposed to a red 
heat, left 26*4 stiver. Hence, the atomic 
weight of the acid is 16*25 or double that of 
cyanuric acid, which it very much resembles 
in its propeities. Cyanilic acid is converted 
into cyanuric acid by dissolving it in sul- 
phuric acid, adding water and crystallizing. 
All the cyanurates and eyanilites are 
decomposed when they are crystallized in an 
acid liquor; the bases rem-ain in yolution, 
and the crystals which are formed are cya- 
nuric acid or cyanilic acid. In precipitating 
the nitrate of silver by cyanilate of fxitasb, 
Liebig obtained a substance which had pre- 
cisely the same composition as cyanurate of 
silver, from which it would appear that the 
alkalies can change cyanilic into cyanuric 
acid. 

7. CHLORIDE OF CYANOGEN.— 
During the decomposition ofsulpho-cyanodido 
of potassium by chlorine, besides chlonde of 
sulphur, chlonde of cyanogen distils over, 
which may be separated from the former by 
sublimation in a vessel through which a cur- 
rent of dry chlorine is passed. Chlorine of 
cyanogen thus obtained consists of brilliant 
needlees, possessing a strong disagreeable 
odour. To determine the quantity of chioriue, 
the salt was dissolved in alcohol, ammonia 
was added, and the liquid boiled with a 
great quantity of water until all the spirit 
was volatilixed. 

Nitric acid was then added in excess, and 
precipitation produced by nitrate of silver. 
The composition of the ch||^ride of cyanogen 
was in this manner defermined to be Chlo- 
rine 57*03 Cyaaogen 42*97 Total 100*000 or 
equal atoms of chlorine and cyanogen. Chlo- 
ride of cyanogen dissolves in ab^lute alco- 
hol withont alteration. 

8. CYANAM1DE-— 14 chloride of cya- 
nogen is moistened with ammonia, and 
gentle healed, it loses its crystalline form, 
and is reduced to a white powder, which is 
slrghtl y soluble in boiling water, and is pre- 


cimtated on cooling in flocks. Tltel||pie 
Buttstance is obtaine«l by passing amnuMntoal 
gas over chloride of cyanogen in pbwder. 
A white powder is the result which may be 
purified by washing. The chlorine which it 
contains is not removed by ammonia. Potash 
disengages ammonia from cyanamide. Liebig 
considers it analogous in its composition to 
ozamide, sind to a chloride of cyanogen. 

URIC ACID.— Liebig states that he was 
encouraged to make the preceding researches 
in the hope of finding a new combinaiion 
which would throw some light upon the 
composition of uric acid. Liebig considers 
the determination of Dr. Kodweiss, with 
respect to the proportion of azote, to be nearer 
the truth than any other. He himself makes 
the composition of uric acid : 

Calculated. Experiment. 

Carbon 36.11 - 36*073 

Azote 33*36 - 38*361 

Oxygen 27*19 - 28*126 

Hydrogen 2*34 t 2*441 

METHOD OFPROCUJtlNG OXIDE 
OF CHROMIUM IN CRYSTALS.— 
Wohler has* found that the green oxide of 
chromium, which is well known asa green 
powder, may be obtained in the state 
of crystals by passing the vapour of chloro- 
chromic acid through a .^d hot glass 
tube.* A mixture of chlorine and oxygen IS 
formed, and the crystals of oxide are depo- 
sited in the tube. Thns prepared, it is not 
green but black, possessing the metallic lus- 
tre, and has the same form as native peroxide 
of iron, (fer o^igtste or ibombohedral iron 
ore) which be considers a proof of the ismor- 
phism of these two oxides. 7'he spec. srav. 
in the crystallized state differs little from that 
of penycide of iron, being 5*21. 

It scratches rock crystal, hyacinth, and 
ruts glass. In the crystallized state it is there- 
fore as hard as corundum, which, with the ex- 
ception of the diamond and rhodium, is the 
hardest of known substances. Chloro-chro- 
mic acid was discovered by Professor Thomson 
in 1824, and is Vrepar^ by distilling in a 
glass retort 600 gr. sulphuric acid, with 
190 gr. dry bichromate of potash, and 225 
gr. of decripilated common salt. According 
to Dr. Thomson, it consists of one atom 
chlorioe, and one atom chromic acid. Rose 
considers it a combination of two atoms 
chromic acid and one perchloride of chro- 
mium. Wohler prepares it by distilling ten 
parts common salt, 16*9 neutral chromate of 
potash, and thirty parts of concentrated sul* 
phuric acid. — Record General Science, 1835. 


ALCOHOL AND ITS COMPOUNDS.t 

1. Aldehyde. ( from alcohol dehydrogonatuit ) 
may be prepared bypassing vapour of ether 
through a long glass tube filled with pieces 
of glass heated to redness.The product, accord- 
ing to Liebig, is aldehyde, an Infiammable gss, 
and water, with a sUaht deposit of charcoal. 
By passing this product into a vessel, half 


* Ann. de Chim. IvU. 105, 

, i Ann. de Chim. et d« Phyi. Uz. eeg. 
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fillflAwith ether, the aldehyde ie reteined in 
Holiitfoti. If ammonia passed through a tube 
filled with fused potash and quicklime, is 
allowed to saturate the ether, the sides of the 
vessel are speedily covered with brilliant cry- 
stals, whicn are compounds of aldehyde and 
ammonia. Aldehyde may be also procured by 
distilling four parts of spirit of wine, six parts 
peroxide of manganese, six ufsulphurjc acid, 
and four of water. The receiver mu^t be kept 
very cool, as aldehyde isextremelv volatile. 
The process should be stopped wlienevei the 
product becomes acid, which happens when 
SIX parts have come over. I’liis product imxi d 
with its weight of chloride of calcium, is dis- 
tilled to three parts. 'I'he three paits are 
again rectified with their own weight ol the 
cliloride. when the resulting product is tiee 
from water and alcohol. It should then he 
mixed with twice its volume of ether, and 

s. iturated tViih a stieam of aiurnomacai g.i*'. 

t. ik'ing care to cool the receiver and to place 
between the vessel supplying the aiiimnni.i, 
and the ether vessel, a safety jar, so as to avoiil 
the danger fiom the rapid absorption ; (’rys- 
tals s|>eedily appear, which, when {miihtd 
hy ether, consist of ammonia and aldehvde, 
and aie termed by Liebig, arnmnuial de}iyde. 
'I’he same compound may be obtained by p.is- 
singchloiine through dilute aboho), di'4illintr 
auu rectifying over chinndu of caicium, and 
saturating with ammonia. A cunsidciahlc 
quantity of aldehyde is also formed by the 
action of sponvy platinum upon the vapour 
of alcohol, as asceitained by Dbbeieiner. 
Aldehyde IS easily prepaied,«from its aiumn- 
tiiacal combination, by dl<^ 8 olv 1 ng two parts 
of the compound in its weight of water, and 
heating it, mixed with three parih of sulphuru- 
acid and four of water, in a retort over a 
watci-bath. The product is hydrous alde- 
hyde, which is rectified over chloride of cal- 
cium , It is necessary to cool the vessel whori 
these two substances are brought in contact , 
becauBe, much heat is disengaged, and the 
aldehyde boils, when re-c^isiilled, at a tem- 
perature of 86". 

It IS a colourless liquid, limpid like w'ater , 
verv volatile; sp. gr. *790, boiling point, 
71®^ at 20*82 ; smell ethereal end pcciiliai. 
When its vapour is respired the power of 
breathing the air for lome seconds is lost, it 
mixes in all proportions with water. It 
inflames readily. When mixed with spongv 
platinum, acetic acid is formed. It di'tioive<; 
sulphur, pbosphoius, and iodine, but without 
altering them, chlorine and Bromine aie i*on 
verted into muriatic and hydro-hromic acids. 
With nitric acid, acetic acid is formed ; with 
potash a reddish-brown resin is formed, winch 
Liebig designates by the awkward name of 
Aldehydhurz. When aldehyde is heated with 
water and oxide of silver, the latter ts reduced, 
and covers the inside of the tube with a mein I - 
be coat. Aldehyde consists of 
Carbon 65'624 Oxygen 85*993 Hydrogen 8*983 

The dentHiy of its vapour is, by experiment, 
L532, which corresponds with 

2 vole, vapour of carbon ..*8333= I 5 
2 ,, hydrogen ‘1388 . .1388= '25 

i ,, oxygen ..*5555=1' 


1*5276 2 75 


Liebig gives its fornmla C4 H3 O. 

Ammomaldehyde crystallites in acute rhotn- 
bohedron^. The crystals are colourfess, pos- 
sess a hardness equal to sugar, and a smell 
like that of ammonia and turpentine ; thejf aro 
volatile; inflaminahlc , melt between 158® 

and 176*^. I'licy have an alkaline re-ai<?tioii ; 

they dissolve leaddy in water, with gr^a^er 
difficulty alcolioi, and with difficulty in ether. 
W'ltb the a( ids and alkalies they act like 
hyde and con^-ist of C'dibnn 39'700 Oxygen 
25‘9(»fl Azote 2'2%7 Ilydioi;en 11 342 

» 100 OOO 

Thi.s ih equivalent to 

1 aiorn ahlchyde. 11^ 0—2*75 
1 atom .iinnionia N 1 1** =2’125 

1 atom aninioni.iUlebyde . . . 4’875 
infill mrufthh' Giis - I he gd-% which comes over 
with aldehyde bin ns with a cicav flame. It 
consi‘!N of cdihori, 82'3 , hydiogen, 17*6. 

M' hen heated with pcrchlonde of nnlitnoav 
( readilv formed ' y pLi*.‘<irn» chlorine lliiougii 
fused of anrmioriy) olefiant gas was 

conden-scil m the (orm of the well-known oilv 
chloiule, and the remaanm; gas possessed ull 
til*' propuilies of car bureitcd hydrogen. 

'I'he rirodiicts of ilie di-liliation of ulcohol, 
Riilphuiic acid and pci oxide ol mang.inese, aie 
carbonic acid, foimic acid, acetic acid, alde- 
hyde, and traces of elhei. 

\\ nil sponjry platinum alcohol is converted 
into acetal, dldehyde, acetic ncid, ami acetic 
ether, 

Rehin of Aldehyde isfoimed by the action 
of potash upon didehyde Whan the latter 
IS ifitioduceil into a liquid cont'dining alde- 
hyde, abiowii coioui IS piodiiced, and speedily 
blown flocks fall, when a weak acid o< wafer 
iv adilcd. 'Miey consist of cailmii, 73 3411, 
oxvgcii, 18 900 , liydioven, 7*759. 

Aidehydic id.— When oxiiic of silvei is 
healed w'llh a solution of aldehyde a voluble 
salt IS lormed. which is not an a< etate, and is 
permanent when evaporated. 1 iiiSvsalt, when 
mixed witli barylcs water, is decomposed, 
giving off o\'de of Rilvei, and, when healed 
with the salt ot barytes formed, pioducespuie 
act tale of haiytcs, and no other products, 
the oxide of silver hcing completely leduced 
A similar lesult is obtained hy the action of 
nmmoiiialdehydc upon oxide o( ‘■ilver. 

From Lu hie s e.soei .ment- it appeaislh.it 
the formula ot aidihydic acirl is, t’*ilJO'i> 
and, thcielore, a true acetous acid ; the coin" 
povtiton of acetic acul being C* Hs C)3. He 
considers the larnpic acid ot Hanieil to bo 
identical with aldcbydic acid. 'J he combina- 
tions may be ex plainetl in two ways, acconl- 
ing to Liebig . • 

1st. Aldehyde may be con'iidercd as nlcohoj 
defjrived td' an atom of hydrogen, and alcohol 
as a hydrate ol ethei . nr, 2nd, Aldehyde may 
be a dentoxide of binolefiant gas. 'I'he for- 
mula’. will, tbeieforo, he, 

Isi, I'toknowii compound of oaibon 
and bydtogen.. .. C4 H3 

Ahlehyde (’4 113 0 + IIO 

.41deh\dic acid .... C4H8()8 4-110 

Hydious acclic acid C* 1J8 03 4* H O 
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2Dd, C 4 H4 + O oxiUeof binolefiant gas. 
C4 -}-,0* aldehyde. 

C* H* O^ aldehydic acid. 

C* H* 4- ^ hydrous acetic acid. 


ON THE action OP FLASHES 
LIGHT UPON RAPIDLY ROTATING 

disks. 

Bt Charles Tomlinson, Esq, 

Professor Wheatstone, I believe, 6rst 
announced the beautiful fact that a rapidly 
moving wheel, or a revolving disk on which 
any object is painted, seems perfectly station* 
ary when illuminated by the explosion bf the 
electric jar.’* 

This experiment is adduced by Mr. Wheat- 
stone, to shew that the duration of electiic 
light embraces a point of time so extremely 
minute that the revolving wheel, or disk, has 
not time to passthrough any perceptible space, 
and that, therefore, it appears, during the illu- 
mination, stationary; 1 find, however, that 
the effect is not confined to electricity, but 
may be produced by any very sudden flash of 
light. 

Of the disks that I employed 1 need only 
mention two : The first, six inches in diameter, 
was divided into sixteen parts, painted, alter- 
nately, red and black; on the second disk, 
of the same sise, were painted in large cha- 
racters the words, at rest on white ground. 
Both disks were connected with a small mul- 
ti plying arrangement. 

The effects can be produced with phos- 
phuretled hydrogen , exhibited in bubbles from 
phosphuret of lime, in water. When the bub- 
bles come up slowly without interrupting each 
other, both disks appear stationary during 
rotation ; but when the bubbles come up too 
quickly, the black and red spaces exhibit a 
dancing sort of motion, and sometimes two 
black spaces seem joined into one, to the 
exclusion of the intervening red, and vice verstk; 
so also with the second disk, the word.s cross 
each other in varicms directions when the 
fiashes of light interfere with each other ; and. in 
both cases, confusions, of course, excited 
when an impression is made on the retina 
before succeeding impressions have departed. 
Similar confused effects are produced with 
a stieamof electricity instead of the discharge ; 
as also by the rapid succession of sparks from 
a magnet, but in any case when the flash of 
light is distinct and sudden, the effect is 
complete. 

Soap bubbles, blown with hydrogen or the 
mixed gases, and fired by means of a filament 
of cotton passed through a small tube, and 
wetted with alcohol; gunpowder, done up in 
the form of a boy’s cracker ; fulminate of mer- 
cury struck on an anvil, may all be success- 
fully employed. 

These expeomeuts were performed in a 
darkened room, not of necessity, but the results 
are best obMrved in this manner. In 
Mr. Wheatstone’s experiment, the presence 
of light, either natural or artificial, does not 
interfere with its success. < 

The experiment may be made to succeed 
by the flame of a lamp or candle. In order 
to effect this 1 employed a disk of pasteboard. 


twelve or thirteen inches in diamete;^ tviib 
a narrow slit cut out, extendiog from the 
centre nearly to the circumference, and coh- 
nectedwith a multiplying arrangement. The 
light of the lamp was condensed by a lens, and 
thrown upon the back of the slitted disk, and 
the black and red disk placed in the front of 
the former, so as to receive a flash of light from 
the lamp every time the slitted disk performed 
one revolution. On causing both disks to 
revolve, the black and red spaces were dis- 
tinctly brought out, assuming, however, a 
curved form. 

But, perhaps, the most convenient method 
of producing this phenomenon, is to stand 
behind the slitted disk, while in front of it, at 
the distance of two or three feet, the radi- 
ated disk is made to rotate. On rotating the 
slitted disk the effect is very complete. The 
radii are, however , curved either upwards or 
downwards, according as the eye ofthe observer 
is above or below the axis of the disk, except 
the radii which, for the time being, are 
vertical to the axis above and below, and these 
are not curved. This effect takes placd> when 
the disks are revolving in the same direction. 
I'he order will be inverted, if the disks move in 
opposite directions; a change also will take 
place in the direction of the curvature of the 
radii, according to the angle at which the eye 
is placed. 

This experiment is somewhat analogous to 
one by Dr. Roget, ** when a carriage wheel,) 
rolling along the ground, .is viewed throug* 
intervals of a series of vertical bars,j 
those of a palisade, or of a Veneti 
blind. Undei thVse circumstances, JN^^okes 
of the wheel, instead of appeariin^ straight, 
as they would naturally do if no bitts inter- 
vened, seem to have a considerable degree of 
curvature." (Phil. Trans. 1825.) 

It was found that " the velocity of the wheel 
must not be so great as to prevent the eye 
from following the spokes as they revolve." 
So that Dr. Koget’sexpenment relates simply 
to the curvature of tfiespokes of a wheel seen 
through a narrow aperture ; and he accounts 
for this fact by assuming the deception to arise 
from separate parts only of each spoke being 
seen at the same moment ; the remaining 
parts being concealed from view by the bars. 
He also found that " when the disk of the 
wheel, instead of being marked bya number 
of radiant lines, has only one radius marked 
upon It. it presents the appearance, when 
rolled behind the bars, of a number of radii, 
each having the curvature corresponding to 
its situation, their number being determined 
by that of the bars which intervene between* 
the wheel and the eye. So that it is evident' 
that the several portions of one and the same 
line, seen through the intervals of the barg. 
form on the retina, the images of so many dji^ 
ferent radii." 

My experiment differs from that of ut- 
Roget, inasmuch, that the red and black disk 
may be made to revolve with very gre^ rapid- 
ity. by which the black is lost to Jhe eye, 
and the red alone reflected, sligh^ltly diluted 
with black. 'J'he effect of viewio^ this disk 
duiing rotation through the rotating slitted 
disk, 16 to decompose the former, ana presen 
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the bink and red spaces as distinctly as when 
at rest, except that the spaces are curved, 
and, under certain circumstances, increased 
in number. 

I fa white disk be employed, with a single 
black space passing from the centre to the 
circumference, and occupying about 20^ of 
the latter, the effect will not be as in the case 
of the disk of the wheel with only one spoke 
Riving the appearance of a complete wheel, 
as in Dr. Roget's experiment, but the black 
space will be brought out in a curved form, 
aud sometimes divided into two. 

If a disk, composed of two semi -circles, one 
white and the other black, be viewed, while 
in motion, from behind the revolving slitted 
disk, the diameter of the disk will vibrate on 
both sides, the centre being fixed,- the white 
gaining upon the black and the black, upon 
the white, and so on, alternately 

The caus(?tthen, of the appearances detailed 
in the first part of this paper, is the same as in 
Dr. Wheatstone’s experiment, the light comes 
aud goes before the disk has time to move 
through any sensible space; but. in the ex- 
periments where the light of a ramp flashes 
upon ihepamlcd disk through the slitted disk, 
or where the eye is placed behind the slitted 
disk, the duration of the light is greater 
than the electric light, or than that from 
phosphuretted hydrogen, &;c., and the disk 
doei> pass through a sensible space. Now, 
as tlie circumference of the disk moves 
uickerthan the centre, that is, the velocity 
ecreases from the circumference to the 
centre, a black space, for .example, seen 
at one point of the circumference, will 
have moved through several degrees as the slit 
pases the eye ; while, at or near tbe centre, 
the space gone through is barely appreciable. 
This, together with the persistance of iTnprts- 
sionson the retina, added to that which is said 
above, will, 1 think, account for the revival 
of the radii, as also for their curvature ; and 
the rapid succession of black and red spaces 
will account for the apparent increase in their 
number. 

If the distance between the two disks be 
considerable, fourteen or fifteen feel, for 
instance, the curvature of the radii will be 
corrected, and their number will not be aug- 
mented, because, a full view of the disk is 
thus obtained, and the relative velocities of the 
centre and circumference compensated by an 
impression of the whole of tne disk being 
(formed upon the retina. 

Salisburyt iBth November, 1836. 

ON THE METHOD OF DETERMIN- 
ING THE PROPORTIONS OF PO- 
TASH AND SODA, WHEN THE 
TWO ALKALIES ARE MIXED 
TOGETHER. 

By Thomas Thomson, M. D., F. R. S. 

L. AND £., &c. Regius, 

Profetsor of Chemistry tn the University of 
Glasgow. 

It is no uncommon thing to meet with 
minerals which contain both potash and soda as 
constituents. This is the case, for example, 
with glassy felspar, couzeranite, &c. The 


method of separating the two alkalies from 
each other, in such cases, is that first pointed 
out by Dr. Wollaston. All the other consti- 
tuents of the mineral being seperated, tbe 
potash and soda are united to muriatic acid, or 
converted into chlorides of potassium and 
sodium. These chlorides being dissolved in 
water, are mixed with a solution ofchloridof 
platinum. The mixture is evaporated to dry* 
ness in a gentle heat, and then digested in a 
sufficient quantity of weak alcohol. The 
chloride of sodium, and any excess of chlo- 
ride of platinum that may have been added are 
dissolved, while the potassium-chloride of pla- 
tinum remains undissolved. Separate it by 
the filter, wash it and dry it; the potash con- 
tained m the mineral amounts to Aths, or 
0‘23 of the weight of this double salt- The 
weight of the potash being known, and like- 
wise the weight ot the two chlorides of potas- 
sium and sodium, it is easy to dedqce that of 
the soda. 

I consider the following method easier than 
this, especially when the quantity of potash 
and soda to be separated is considerable, and 
I have found that young analysts learn very 
soon to employ it with accuracy. 

1. Convert the mixture of fiotash and soda 
into sulphate.s rendei these sulphates anhy- 
drous by ignition in a platinum crucible, and 
determine their weight. Let it amount to 
29 grains. 

2. Dissolve the two sulphates in water, and 
throw down the sulphuiic acid by chloride of 
barium. Wash the sulphate of barytes obtain- 
ed, dry it and weight it after ignition. Let 
the weight be 43*5 grams, indicating 15 grains 
of sulphuric acid. 

3. Separate any excess of barytes that may 
have been added to the liquid by the cautious 
addition of dilute sulphuric acid. Filter, 
evaporate to dryness and ignite. Tbe salt 
thus obtained will consist of the mixture of 
potash and soda converted into chloride of 
potassium and sodium. Weigh this salt. 
Let the weight be 24*5 grains. 

Now, the atom of potash is 6, and that of 
soda 4 : and it is obvious from paragraphs 1 
and 2 that the mixture of potash and soda 
weighs 14. 

Let the atoms of potash in the mixture be 
X, and those of soda y, it is plain that we have 

14*4y 

6x 4 y= 14 and x= 

6 

By comparing paragraphs 3 and 4, it is 
obvious, that the weight of chlorine in the 
24*5 grains of the mixed chloride obtained is 
13*5 grains. For it must be equivalent to the 
15 grains of sulphuric acid. In this mixed 
chloride the potash is converted into potas- 
sium, and conse^ently its atom weighs only 
5, while the atom of sodium weighs 3. We 
have, therefore 

ll-3y 

5 j, +3y + 13* =a= 24*5andx == — ~ 

If we equate the*se two values of x we have 
14-4jr = ll-3y 



170 


ON THE PROPERTIES OF BENZOYLE AND BENZIMIDE. 


Bv solving this equation, we obhiin </ =2 . 
From which we<leducex =1. 

Thus, it ap}>ettiH, that in the supposed inix> 
ture there were 0 giaius of potash and 8 grains 
of soda. 

I'he numbera in the preceding example 
were made as simple as possible, that the 
nature of the process might be understood at 
a glance. But it may be worth while, fot the 
saac of those analysts who ate not familiai 
ivith algebraic computation^, to give a gencial 
formula, and tlieu explain it by simple 
arithm<>tic. 

Let the atoms of potash be . . a 

•. ,, soda »/ 

Let the weight ol sulidiatesbc . <i 
.. sulpiiunc acid h 

,, chloridc<i . . r 
,, ,, cliluniie . . d 

y vB 5 a ^ 6d — 56 — 6c 


a — /h— 4f/ 


Add together five times the wcMght n( the 
sulphates and six times the weight ui the ( liiu- 
line. From this sum, suhtraci live tiinis the 
weight ofthe sulphuric acid and six tiiiiCft the 
weight of the chlorides. Divide the lemaiii- 
der by two . the quotient represents the nuin- 
ber of atoms of potash in the mixture. This 
number multiplied by six gives tiie grains ot 
potash present. 

11 we subtract the weight of the potash from 
the weight ofthe mixture of potash and soda, 
determined by paragiapiis 1 and 2, the rcniaiu* 
der will be the weight of the soda, present 
in the mixture . — Rvrords of Cenei'ut Scienct, 

GASTRIC JUICE. 

Theexpeiimenls of Dr. Prout.and of Tiede- 
Tiianu aud Gmelio in* releience to the ga<%tiic 
juice, are confiimed by those of hraconnut, 
and piove that there is no peculiar substance 
to which this appellation should he applied, 
but that the remarkable peculiaiity of the 
stomach is the pioperty which it possesses of 
secreting a great quantity of rout la tic acid. 
The gastric juice examiucd by Braconnot was 
obtained fiom a dog. He found it to contain. 

1. Free muriatic acid in great abundance. 
2. Muriate of ammonia. 3. Chlotide of so- 
dium in very great quantity. 4. Chloride of 
calcium. 5. A trace of chloride of potas- 
sium. G. Chlourle of Irou. 7. Chloride of 
maguesium. B, Colourless oil with an acid 
taste. 9. Auimal matter soluble in water 
and alcohol, in very considerable quautity. 
10. Animal matter soluble in weak acids. 11. 
Animal matter soluble in water, and insoluble 
in alcohol (salivary matter of Gmelio). 12. 
Mucus. l3. Phosphate of liine. He found 
no trace of lad&c acid . — (Annates de Chtmte^ 
lix. 348.) 


BENZOYLE. BENZIMIDE. AND BEN- 
ZOINE. 

In distill iug the essence of hitter almonds 
with well water, Laugier obtained a resinous 
substance which Laureut found to consist of 


1. An oil containing the essence of bitter 
almonds; 2. benzoine;and 3. a crystalline 
body which he terms benzimide. Boiling 
alcohol dissolves the oil and benzoine, and 
on cooling benzimide falls. After filtiation, 
by evaporation, the bezoine crystallizes and 
the oil remains in solution. The benzimide 
and residue are dissolved in boiling alcohol, 
and on cooling minute needles of benzimide 
separate. 

Hensinude is white and destitute of smell, 
insolul le. very little soluble ;n boiling alco- 
hol and fctlier. When heated, it burns with 
a led flame, leaving a brown residue. Nitric 
and muiiatic acids di*^solvc it readily. Sul- 
phuric acid dissolves Hand acquires an indigo 
colour. V\ hen treated with pieces of potash 
and .some diops oi alcohol, benzoate of potash 
is foimed 

It con.sihts of carbou 74*86 , hydrogen 4'94 ; 
oxvgen 13*20; azote 7. 'I'his composition 
Lauient cun^'iiieis equivalent to bioenzoateof 
aimiiorua, with *a deficiency of 4 atoms of water, 
or we may call it ('14 H5|J ONJ. 1 he. 
beiizaiutde of W older and iaebig conespotids 
with the neutral benzoate of ammonia. 

Btnzotne was previously obtained from the 
essence of bitter almonds from which it may 
ea'»ily be extracted by means of potash. It 
consists of carbon 78*652 ; hydrogen 6 772 , 
oxygen 15*577. This correspondswith C14 H6 
O, and is isomeric with hydret of benzoyle. 

lietizoyle was formed by passing chlorine 
over fused benzoiue. 4'he product was dis- 
solved in alcohol, and crystallized. Ben’zoine 
IS yellowish, insipid, insoluble in water, solu- 
ble in alcohol ar.d ether. Crystals six-sided 
prisms, terminated by summits with three 
pentagonal faces. They burn with a red flame. 
Hot sulphuric acid dissolves them, and water 
precipitate'- them fiom the solution. Pota«ih 
wlien iii.«.solvcd in water does not alter them, 
but when an alcoholic solution is imployed, a 
fine colour of turnsol is produced. If this 
solution IS evaporated, a salt is obtained which 
forms with sulfdmtic acid a heauiitu! pink, 
sulurion. Benzoylc consists of carbon 80 43 ; 
hydrogen 4*91; oxygen 15. 'I'lii-i Laurent 
considers is represented by C14 116 O. 

Hence, we see ihui the chlorine has removed 
an atom ol hydrogen. —(Ann. de Chirn. 
lix. 397). 

OBSERVATIONS ON THE FORMA- 

JlON AND CHANGES OF THE 
INFERIOR ORDERS OF PLANTS. 

By f. J. Kutzing.^ 

T he nature of the lowest species of plants 
IS a subject of interest. M Kutziug, from 
many observations which he has made upon 
them, has drawn some important results. 

Distilled water remained stationary for six 
months, without shewing any appearance of 
green matter on its surface. Water which 
had been distilled over plants presented a 
different aspect. 

In some of them a mucus began to shew 
itself in the course of eight days ; in rose 
water in about two weeks. Fi!.st the mucus 


* Ami. des Scieu. Nat, II. 189. 
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ifs deposited, and the characteristic odour of 
the water disappears. Heace, this mucilage 
H-ould appear to be formed at the expense of 
the essential oil. No fiiamenta or globules 
can be discovered at this stage; but if the 
water is less exposed to the direct infliieuce of 
the sun, they appear at first oolourle«H in the 
mucus mass, and then the difierezit foims of 
Hygrncrocis Leptomittis shew themselves. 
I'his constitutes the ^second step ; the light of 
the sun determining whether Protococan or 
Hygroerocis shall be developed. 'I'he lowest 
state of these globules is well exhibited in 
the genus established by Kutzing, o(€ryp- 
tococcua which is inferior to Protococevs : 
for in the foimer the organic mucus is only 
observed in the foim of minute globtilev., 
while in ihe latter, they arc larger and pos- 
sess colour with a more solid texture. The 
third step 18 the formation ot filaments, by tlie 
unum or^longation of the colourless globules, 
giving origin to Hygrocrocii or Leptomttus. 
The L Plumuta is an advanced state of 
Cryptococcus. The latter is formed in moist 
windows. Kutzing htw observed the forma- 
tion of an Oscillatoria whicb he calls/pr/pj- 
irahs, overastiatum of Cryptororcus, which 
previously became a Palmollu. If vve term the 
transformation of Crypiococcus into liygro- 
crons and LepiomAm a direct irrogiessive step, 
we may call that of Cryptococchs into Palmella 
and Proiocoeem, litterally progressive. 

It 18 a worthy of remark, tlinl the Proiorec- 
cus is often found in dry places, for it seems 
tliat it never appears in water except when 
the sun is shining on u, and the Hygrocrocis 
and Leptomitus appear iir* the shade. It has 
becu observed thatthe algae (olgues) are 
formed after the death of the espe- 

cinJly the Eucheh/b Pnlvii>c%Liub. When 
Die water in which this animal i% found, is 
evaporated, the latter contracts after death 
into glohuies. These possess at first their 
transparency at the extremities, which coi- 
respoiid to the head and tail ; but gradually 
they contract into a ring surrounded by other 
uiobuU'S, and assume gjn appeal ance resem- 
bling Protococcus i only it is mucilagenous 
when united in large masRes, and is therefore 
more like Palmella. 

At this time an ObCillainia begins to 
appear, which Kutzing terms tnevu. It is 
always the same plants. The author confiims 
the accuracy of the observation ol 'J'reviranus 
w'lth regard to the motion of the sporules of 
algai. lie observed the motions of millions 
of globules while examining the Draparual- 
dia Piumosa in a glass of water. Under the 
microscope he noticed, that as the green bor- 
der (which was formed on the second day 
after depositing the plant in water), increased, 
the filaments of the Draparnaldia, lost their 
green colour and became hyaline, and the 
globules resembled then the Cymhelia (Frus- 
tulia.) These movements somewhat resem- 
ble those of pollen in spirit of wine, camphor 
in water, &c. but they are of longer duration. 
By keeping a Protococcus which was seated 
on sandstone constantly wet, the globules 
became connected, filaments were formed, 
and a conferva produced, which he calls 
lenerrima (C Mura/ti Spreng.) This plant 


is found in the waters of reservoirs, and is 
trausformed into an algaof a superior order, 
the Inod&rma. Kutzing observed the 
phieria flavo-virens to be produced from the 
Protococcus viridis^ by the conversion of the 
globules into dichotomous filaments. 

He found likewise, that by examining the 
structure of the Parmelia sparietina, it is 
observed, that the globules of the Protoeoecus 
oiridib, which occuis on trees along with the 
lichen, enter into its frond, and that the 
lattei IS the first stale of the lichen. Upon 
the upper part of trunks of trees, we observe 
Die Patmcliu parietina. At the base we 
nonce filameius of Protonema, which are 
genet ally converted into Ortholriehum, Hyp. 
num and oilier mouses. 

Kutzing has clisiinclly observed these 
tlneails of P)otonema foimed by globules of 
Protococcus, 'i'hese globules swell, being 
filled ill the interior with a green liquid, and 
are gradually expanded into fyaments. It 
appears that the lormation ofyf/yip/tierta does 
not necessarily precede that ot the lichens, 
but that it IS an independent structure. Kul- 
zing observed the Barhula muralis a moss, 
pioduced trum Protouema and also from a 
Piotncoccus The genera Zygnema and 
Mongeotia are generally found in shallow 
water. When the water containing these 
plants IB evaporated, the Conferva quadran- 
gula appears. Fiom the Mongeotia genuflexa 
in this way proceeds the Riccia crystallina. 

Fbom hisohseivations Kutzing infers:— 

1. I'he formation ot oiganic matter cannot 
take place, except from elements of other 
organic piinciples Already dissolved 

2. Simple globules ( Ciyptococcus, Palmella 
and P)orococnr.s), may piuducediflferent plauis 
according to the influence of light, air and tem- 
perature. 

3. The supeiior algas are plants of very sim- 
ple structuie. 

4. The same superior stiticture may be pro- 
duced fiom oiiginal structuies ullogelher dit- 
teient. Thus, the Bar^/w /at TOuru/is, is formed 
troru the Piolonema which comes from a Pro- 
tacoccub, and agnin proceeds from the remains 
of the dried Palmella botryoides, without pass- 
ing through the stage ot Protonema. 

VnOCKEDTNGS OF THE ASHMO 
LEAN SOCIETY, OF OXFORD, 1830- 

June, 26, 1835 — The following query was pro- 

f osed by a member : 

u wbat way can we satisfactorily explain 
the mode in wliicb spiders carry their threads 
from one object to another at considerable dis- 
tances through the air*! 

DR. DAUBENY EXHIBITED A SPE- 
CIMEN OF THE BROMELIA PIN- 
GUIS. — A native of the West Indies, which 
flowered I his autumn in the open air in the 
garden of Mr. Shirley of Eatington Park, 
near Shipston-upon-Stoui. 'this plant has 
rarely blossomed in Europe even under glass, 
although a drawing of it in floVver is given in 
the Hoitus f^llhamensis ; and the individual 
plant alluded to had been tried first in the 
pinery, and afterwards in the greenhouse, but 
had never put forth flowers, till it was takeu 
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out of doors, when it flowered, though the 
petals, never, properly expanded. 

A COMMUNICATION WAS ALSO 
READ BY HIM RESPECTING AN 
ELECTRICAL PHENOMENON STA- 
TED TO HAVE OCCURRED IN THE 
GARDEN OF THE DUKE OF BUCK- 
JNGHAM, AT STOWE.-The following 
was the statement drawn up by his Grace's 
direction, of the circumstance alluded to. 

On the evening of Fri^Jay the 4tli of 
September, 1635, during a storm of thunder 
and lightning, accompanied by heavy rain, 
the flower called csnothera macrocarpoy a. bed 
of which is in the garden immediately opposite 
the windows of the manuscript library at 
Stowe, were observed to be brilliantly illumi- 
nated by phosphoric light. 

“ During the intervals of the flashes of 
lightning, the night was exceedingly dark, 
and nothing else could he distinguished in the 
gloom except' the bright light upon the leaves 
of these flowers. 

Stowe, September, 23rd, 1835.” 

A PAPER WAS READ BY PROF. 
RIGAUD ON HALLEY’S ASTRONO- 
MI^: COMETICAi SYNOPSIS.— Halley 
had begun his calculations of cometary orbits 
in 1695, and appears to have completed them 
in 1702 ; but it was not till 1705 that he pub- 
lished his Astronomis Gometicae Synopsis in 
the Philosophical Transactions for (705. In 
this he fives the parabolic elements of 24 
comets observed between 1337 and 1698, with 
the table which he formed for calculating 
their motions. This he re-printed separately 
at Oxford in the following summer ; and an 
English translation was published the same 
year, which probably was his own, as he 
adopted it in the second volume of the Miscel- 
lanea Curiosa. The Synor>9is was intended for 
the introduction to a larger work, and he prin- 
ted it to secure his calculations from being lost, 
io case of any accident befalling him. The 
first edition contains a notice of some similarity 
(on which, however, he did not much depend) 
between the cornets of 1661 and 1532, whose 
possible return in 129 years has not been ven- 
fled. In 17 15 the work was re-printed at the 
end of an English translation of Gregory's 
Astronomy. In this he first speaks of calcula- 
ting the elliptical orbits, and brings forward 
the possible identity of the comets of ll05 and 
1680. In l7l9, with his volume of Astronomi- 
cal Tables, he printed a new edition of the 
Synopsis, in which he entirely omits the men- 
tion of the comets of l66l, but gives elliptical 
elements for those of 16^ and 1682, and a 
comparison of the places calculated from them 
with the observations which he could find on 
record. He had likewise discovered some 
earlier observations of the last, which agreed 
well with its reviving lo an orl^t of about 
75^ years ; and having pointed out the circum- 
stances which retarded its return, he confi- 
dently concluded that it might be expected 
again in the latter end of 1768 or 1759. 

MR. KYNSTON EXHIBITED, AND 
PRESENTED TO THE SOCIETY, 

A PRESERVED SPECIMEN OF A 
GRASSHOPPER.— To which were attached 
a number of species of worm, very long, slen- 


der, andcontoiuted which had fixed themselves 
upon it, and destroyed it. It was found m 
Switzerland. 

THE PRESIDENT SHEWED A POR- 
TION OF WASP’S NEST MADE IN A 
HOLLOW IN A SUGAR-LOAF.-lnto 
which the wasps had eaten, and composed of 
the blue and white paper in which the loaf 
was wrapped. The nest was discovered in 
the month of August, and appeared to have 
been begun not long before. No instance 
being as yet known of wasps going out from a 
nest already formed to construct another in 
the same year, it is most probable that the 
present nest was begun by a female wasp, 
which had survived the last winter, and not 
by any of the other wasps which were en- 
gaged in eating the sugar. 

DH. DAD BEN Y STATED THAT 
DURING THE LAST AUTUMN HE 
HAD MADE THE DISCO VE-RY OF 
FRESH SPRINGS WHICH EVOLVE 
NITROGEN GAS. — 3'he first of these was 
the tepid spring of Majlow in the county of 
Cork, a water which contains but very little 
solid matter. The ga>» evolved cousistcd of 
Nitrogen 93 5. Oxygen 6'5. 

It appears to issue from carbonifeious lime- 
stone, the beds of which in its immediate 
neighbourhood are vertically disposed, intima- 
ting that they have been affiseted by some 
violent action since they were originally 
deposited. 

The other spring, disengaging nitrogen, 
which he observed, was near Clonmell. It 
was a very clear bbt perfectly cold water, 
called St. Patrick’s well, held in much venera- 
tion m the neighbourhood, and resorted to by 
pilgrims lu great numbers. Bubbles of gas 
rise up throrjgh it, which Dr. Daubeny found 
to consist of 

Nitrogen 94. Oxygen 6. 

The spring gushes out of the same limestone 
stratum, as that of Mallow. 

Novemhermh, A NOTICE WAS COM- 
M U N ICATED FROM M R. K1 RTLANI> 
RESPECTING THE WORM EXHI- 
BITED AT THE LABT MEETING BY 
MR. KYNASTON, WHICH HAD AP- 
PARENTLY DESTROYED A GRASS- 
HOPPER.— It IS found to be the gordiui 
aquaticuSy or hair worm, so called from various 
contoitions and knots into which it twists 
itself. In a communication rnade to Loudon's 
Magazine, vol. li. p. 211, it is said to be often 
met with on the surface of garden or other 
ground in wet weather, as it is in water or 
clay, its common habitation. 

The gordius aquaticus iB not unfrequently 
found to inhabit the intestines of insects. Dt 
Geer (marshall of the court of the queen of 
Sweden, and member of the Academy of 
Stockholm, and who published a work intitled 
** Memoires pour servir & 1’ Histore des In- 
sectes” in 7 vol. 4to. 1752—1779) mentions 
these worms being found in grasthoppert. 
Dr, Matthey likewise mentions one ot these 
worms being found in the body of ai grasthop^ 
pet*, which was no less than 2^ feet in length. 

Mr. Paxton mentioned a similar case in the 
instance of an earwig. 



173 


A VALUABLE WORK ON MINERALOGY BY THOMSON. 


Mil. JOHNSON tOF QUEEN’S. 
read a short ACCOUNT OF 
SOME MATHEMATICAL RESEAR- 
CHES HE HAD LATELY PUR- 
SED ON OPTICAL IMAGES.-He was 
this remarkable result, that. accordin|; to 
^Mathematical theory, the image ofastraight 
OTO placed vertically in water, and also 
norizontally, are each the loci of equations of 
high dimensions and great complexity, and 
should be curves of high orders, but to the 
eye they are straight lines ; a very accurate 
construction of the curves, however, shewed 
that certain portions of them (which properly 
repiesent the image) will approach so uear 
to straight lines as to be such to the eye. 
Drawings of these curves were exhibited. 

MR. POWELL GAVE A COMMUNI- 
CATION ON THE DISPERSION OF 
LlGHi'. — In continuation of former papers, 
in whichklie illustrated the subject by dia- 
grams oi thT seit^ral spectra formed by prisms 
ol water, oil of turpentine, flint glass, oil of 
cassia, oiloi aniseed, ^ndsulphuret of carbon, 
shewing their comparative refi active and dis- 
persive powers. • 

DR. RUCKLAND READ A FUR- 
THER STATEMENT RELATIVE TO 
I HE LUMINOUS APPEARANCE ON 
THE FLOW ERS OF THE CENO 1 HERA, 
MENTIONED AT THE LASTMEEl- 
ING.— It was;) distinctly stated that the 
luminous appearauce continued uninterrupt- 
edly fur a considerable length of time ; it did 
not appear to resemble any electric effect : 
and the opinion which seamed must probable 
was. that the plant, like many known instan- 
ces. has a power of absorbing light, and 
giving it out under peculiar circumstances. 

DR. DAUBENY EXHIBITED SOME 
SPECIMENS OF SAND AND CLAY 
FOUND IN THE BOTTOM OF THE 
CAVERNS.— In lunestonc, at Michell’s 
town, near Cork. The sand covered the 
bottom of the cave to an unknown depth, and 
was Itself covered witlf a cru<«t of stalagmite. 
The sand must have been washed in through 
a very narrow entrance; and there is no 
existing stream capable of so introducing it. 
No bones oi other remains were found in it. 

Dr. Buckland also explained the occur- 
rence of such sand, &c. by diluvial action, 
and proceeded to remark a curious circum- 
stance connected with these caverns. There 
has never been an instance in which any 
deposits have taken place at the bottoms of 
caves, except such as are composed of recent 
remains, and the mud. sand, of the sur- 
face; debris and fossil remains of older for- 
mations never occur in them. The only 
instance known of any older remains in 
caverns, is that of the caves at Palermo, 
belonging to the latertertiary period, and 
containing shells, &c. of that formation per- 
forated by pholades, though now raised 300 
feet above the sea. 

Dr. Buckland al.so observed that the origin 
of caves in limestone had during many years 
occupied his attention, and has always been 
considered by him one of the most difficult 


problems in geology. To a certain degree 
they have in many cases been the effects of 
mechanical violence producing lateral move- 
ments, and teaiing asunder portions of solid 
rocks, during the elevation, or subndence, of 
the strata in which they occur. In cases of 
this kind, the fractures are usually rectilinear, 
and partake of the nature of a slip or fault. 
.. , filled up. But the lateral enlarge 
menu and tubular communications t^t pro- 
ceed in various directions from the main aper- 
tuies, and the vaulted and dome-shaped expan- 
sions that occur at irregular intervals along 
the minor winding passages, cannot be refer- 
red to mechanical violence ; and an adequate 
cause of their oiigin may possibly be found 
m the influence ot acid vapours, (probably 
carbonic acid,) rising through fractures 
adjacent to these corroded portions of the 
limestone. 

Caverns in solid limestone could not have 
been produced, like cells aid cavities of 
various size in beds of porous lava, by air 
included in tlie viscid substance of the strata, 
before or during the progress of consolidation, 
because they arc most abundant in limestones 
of the most compact character, and in which 
no «>ther trace of cellular structure is to be 
found. Moreover, the interior of caverns 
usually presents an irregular carious surface, 
similar to that which is produced on a mass 
of limestone submitted to the action o f an 
acid. 

If these supposed acids were mixed with 
water, the lime thus dissolved would have 
been removed in a state of solution, and the 
sides of the caves would be found studded 
with the less soluble contents of the strata, 
such as siliceous concretions, and fragments 
oforgainic remains, standing in relief as wc 
often see them around the interior of tliese 
carious vaultings. 

The organic remains in these strata, parti- 
cularly the corals, are often disposed in such 
a manner as to shew that considerable time 
elapsed during the deposition of the succes- 
sive beds of limestone in which they are enve- 
loped ; no accumulations of gas in connected 
cavernous expansions passing from one 
stratum into another could have taken place 
in beds of limestone thus deposited at succes- 
sive intervals. 

Dr. Daubeny expressed a doubt as to 
whether all caverns could be accounted for 
by aqueous corrosion atone, and conceived 
that the large vaulted chambers into which 
many of them suddenly expand, may have 
been originally produced by an evolution of 
gaseous matter, whilst the rock itself was in a 
softened condition. 

OUTLINES OF MINERALOGY, GE- 
OLOG\L AND MINERAL ANA- 
LYSIS. 

By Thomas Thomson, M. D., F. R. S., &c. 

2 vo/s. London, lB36. 

There is not any more important result 
which ha8« emanated from the diBcqvciy of 
the atomic theory than the demonsUation that 
the mineral kingdom consists, not ofanuilti- 
lude of heterogeneous bodies, heaped toge- 
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bar without any n^ethpd* l^ut that each 
mineral species which is met with on our 
globe, is formed of elements definitely com- 
bined > and that a cabinet of minerals o«ight 
to constitute part of every chemical muacuin. 
as essentially, aa soluble and other salts which 
were formerly considered as distinct from the 
mineral kingdom. This was easily proved, 
in reference to more simple minerals, whose 
elem’ents were found to exist, combined in 
atomic proportions, both m artificial and 
natural salts. Thus, the arotnic weights of 
sul phuric acid and lime being determined when 
entering into the composition of what were at 
first ascertained to be atomic compounds it 
was but reasonable, on the occurrence of these 
bodies in n native state, to assign to their ulti- 
mate particles the same atomic weights. Ac- 
cordingly, sulphate of lime has been found 
abundantly in a native state, in two states, — 
first, as Cal. SI -4"2Aq,and second, as Cal. 
SI. Id bothof'iihese instances the atomic weights 
of the sulphuric acid anil lime were precisely 
the same as in the more familiar salts, sul- 
phate of soda, muriate of lime, &c. Having 
ascertained that this held good in regard to 
one or more minerals, chemists were induced 
to extend their researches over the field of 
nature. They gradually discovered (hat some 
bodies possess actions which they would have 
long looked for in vain, if they had neglected 
thia delightful and varied field of investigation. 
They found that a mineral termed Table 
Spar, afforded, by the analysis of eight dif- 
ferent specimens from different localities, 
alwaj^, the same quantities of silica and 
alumina. — about 51 parts of the former, 
and 45 of the letterAnotber mineral, Pieros- 
mine, gave by analysis, 56 parts silica and 
36 magnesia. What, then, were the legiti- 
mate deductions to be drawn from these 
analyses? Was it not correct to say that 
the silica acted the part of acid to the lime 
and manganese, as did the sulphuric 
acid in the instances previously alluded to? 
Hence the formulae for table spar and picros- 
mine, it has been inferred, are Cal. 82 and 
Mg S2. The discovery that silica acted as 
an acid, in simple combinations, was sufficient 
to entitle chemists to conclude tliat this import- 
ant body continued to preserve iu power of 
action in more intricate compounds, where 
several bases presented them8elve<«, upon 
which it might exercise its agency. If in the 
case of the table spar, an atom of iron had 
been present, we bhould have had Cal, S 
X FS ; the formula would have been extended 
the composition would have been somewh it 
more intricate ; and, if Nve had a tiiird atom 
of silica, as in tersilicate of lime, we might 
have had a third base united with the dhird 
atom of acid And all this with much 
propriety as there is in representing the com- 
position of the wcfre familiar salt, alum, by 
KS1. + 3 AI.St.+^Aq. 

To those who have occupied themselves 
with the important study of Ine mineral king- 
dom, we know that tbeii observations are 
quite superfluous ; but they may^^properly he 
urged in answer to such as term the analysis 
of stones (as they sneeringly designate the 
labours of the analyst) an abuse of the aiomie 


theory ; and they are peculiarly applicable m 
turning our attention to the new work on 
mineralogy and geology, whose title stands at 
the bead of this article. The first volume 
consi«^ts of a description of 509 different species 
of minerals ; the greater proportion of which 
have been subject to analysis, either by the 
author himself, or under his supeiintendence ; 
and those, alone, can judge of the activity and 
enthusiasm with which, during the last ten 
years, these labours have been engaged in. who 
have been employed as fellow-workmen in the 
delightful, though ardous task. Before a pro- 
perly arranged system can be formed, the ele- 
ments of that system must be examined. Not 
only have the elements been scrulinized in 
the present instance, but they have been 
reduced into oider, aud of such a nature, as, 
we conceive, infinitely surpasses any which 
h:is been previously prof) 0 «(-d. By the 
systems hitherto propagated the ^lost dis- 
similar bodies have been ss»ociHted. Tlie 
classification ofmmerais, as of salts, should 
be simple, nut complicated The aiiange- 
nient in the British ivlus um belongs to the 
latter class, and must he pionounced bad. 
The acids there disiingui^^h the classes, and 
hence, the greatest confusion is produced , 
lot the salts of each base constitute as many 
classes as the base forms combinatioua with 
ac-ids. Thus lead is found in combination 
wuh at least seventeen different acids. 1 ht^se 
different minerals will, therefore, according 
to this arrangement, be deposited in seven- 
teen different places. The base, however, 
of a salt, gives cl^^ractei, generally, to all, 
the bodies into which that base enters asau 
element , the acid docs not afford any 
general character. If we class logelher^e 
different sulphates, for example, we have 
bodies assbeiated of all hues and dyes ; but 
if we place the salts of coppei injuxjaposi- 
t'on, the merest tyro would in-stautly discover, 
the propriety of such an arrangement. lFh(ti$ 
ib the plan which has been adopted in the 
present work 

Such is a general view of the conlenis of 
the first volume. It commences with an 
introduction explanatory of the non^enclature 
of the external chaiacters of minerals, and 
exhibiting a view of the system of crystal- 
lography adapted by Mohs, for the purpose 
of enabling the English reader to consult 
llaidinger’s admirable translation of Mohs’ 
works. The volume concludes with three 
.tables, in the fust of winch are given th^i 
specific gravity, hardness, and form of the 
crystals of ihineials, in flic order of the chemv* 
cal arrangement, i’he second affuids a list 
of inineraTs arranged accoiding to the spe- 
cific gravity, beginning wiih Scheererite the 
lightest . and the thud supplies a list of 
minerals in the orderot their hardness. Mine- 
ralogists will at once appreciate the utility 
of these tables. 

The first 345 pages of the second volume 
are devoted to an outline of geology, and 
a valual>le and complete table of the fossilsi 
plants, and animals found in the mineral 
kingdom. 

The fiist chapter, on the remperature of 
the earth, i> full of most iinporlani matter. In 
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or«l«r4o46ttrtiiiiie tfitalM* of tfco qttoitioii in 
rebmoe to the exiitenee of e ceotral fire« 
thftfttithor lies collected eU the obeenrations 
ihat have hitherto been fiebliihed on the tern- 
peratnies, from theinrfhceof the j 9 aith to the 

f reiteit depth tbathaa been attained by man. 
'mm these it appears that, taking the mean of 
nineteen ovaerrations* there is an increase of 
F. for eve^ fiO feet of descent. This is the 
evidence which many bring forward for the 
existence of a central fire. The author, how> 
ever, shews, that according to the observations 
of Mr. Movle» made durum a series of years 
in Cornwall, the high temperature of these 
mines continues only while they are work- 
ing, W hen they are abandoned they are soon 
filled with water, which remains stagnant, 
and the temperature gradually sinks, till it 
approaches that of the mean temperature of the 
place. 2. That the temperature of the earth is 
regulated erniin^by theji^ fOTTlhe higher 
the sun is elevatcf^Ndmr^he horizon and the 
longer it continues^^ove the horizon, tlie 
higher is the temperaturbik If the temperature 
increased 10 for every 50 feet, a descent of 12 
miles or a point by so much neardV the centre 
of the earth than the position of the equator, 
should afford a temperature, allowing for radi- 
ation, of l200^. Now, this ought to be the 
temperature of the poles, because they are 12 
miles nearer the earth’s centre than the 
equator. Their temperature is, however,— 13®, 
and hence, this seems a fatal argument to the 
notion of a central fire. But, although the 
ideaof aesnrrof fire is not supported by the 
facts with which we are acquainted, it is not 
unlikely that an internal fire exists, which 
gives origin to those vast volcanic regions and 
earthquakes which are continually altering 
the aspect of the earth’s surface. If rye were 
to consider this fire as approaching nearer the 
surface in some places than in others, we 
might have, perhaps, an explanation of the 
relative causes of volcanoes and earthquakes. 

The remainder of the geological portion is 
divided according to the formations, beginning 
at the surface. Manv orfginal observations 
are detailed, especially in reference to the 
geology of Scotland, where the occurrence 
of most remarkable alterations in the relative 
levels of the sea and land is minutely detailed, 
i'he Glasgow coal beds are accurately describ- 
ed. The annual consumption of coal in the 
Glasgow markets, it is stated, amounts to 
870,000 tons. But one of the roost curious 
facts detailed, is the discovery, by the author, 
of a bed of coal in basalt, near Dairy, in 
Ayrshire. 

I'ifia bed is 4 feet thick, and is situated some 
hundred feet below the snimnit of Beadlan- 
hill, which is elevated 903 feet above the sea. 
Its specific gravity is l‘3l7. Colour brown ; 
It is very hard. Burns with a livclv flame, 
and leaves 25*77 per cent, of earthy matter. 
It contains vegetable impressions differing 
from any that have hitherto been describeo, 
as drived from the coal formation. They 
appear |o he/ueoidss. The only other loca- 
lity. where it is believed, coal has been found 
in basalt, is at Fairhead, in Ireland, but no 
fossils have been observed in it- 


The htter part of the second vnlmhe, con- 
sisting of above 200 phges is devoted to nifos 
for too analysis pf mineral enbstances* 
including stony minerals, metallic alloys, ailA 
mineral Salts. This portion of the wdrA ts 
worth the attention of geologists as well as 
mineralogists, as it most be imvious to every 
one, who casts his eye over the vafue, speeu- 
lations of too many of our present gebloyists, 
that without the application of chemistry, 
mineralogy, and natural history, g^logy is 
but a name . — Records of General Science, 


EXAMINATION OF HAIR SALT, OR 
NATIVE SULPHATE OF ALUMINA 
AND IRON. 

By Robert D. Thomson, M. D. 


^Continued from page 122, J 

The rock on which the salt lies is a 
granular schistose quartzose rock of a green- 
ish-gray colour, with small silvery sc^es of 
mica, and is impregnated with the salt 
matter which covers partly the surface with 
flakes, and partly incrusts it. The flocky 
portion consists of bitter salt, the crust of 
alum, with a small quantity of bitter salt. 
The rock on which the river flows is a gra- 
nular gray quartz, with some small s^es 
of mica. The roof of the cave conaists of red 
conglomerate, in which rolled quartz occurs, 
and occasionally pyrites and oxide of iron- 
The neighbourhood is formed of hills 800 
feet high, which are intersected by deep 
vallies, and capped by limestone. This lime- 
stone containa small portions of caiiumate 
of magnesia, with traces of manganese and 
iron. Fossil oyster, and mnscle shells 
were observed w the upper port of the 
hill, between ^Uitenhage and Enon, 
Hence, it would appear to be a very 
recent tertiary formation. It is worthy 
of notice that the alum and bitter salt 
are formed separately, and that neither 
of them contain iron, although the oxide 
of that metal occurs abundantly in the 
conglomerate. The feather alum, ac- 
cording to Hofrath Stromeyer, is a new 
hitherto undescribed species of alum, in 
which the sulphate of alumina ocemrs in 
combination with sulphate of manganese and 
sulphate of« magnesia. Hence, he 
terms it mangan -magnesia alum. Sulphate 
of manganese has never previously been 
detected in any species of alum. 

At Tschermig. in Bohemia, an ammonia- 
cal alum is foiftia, which, according to Lam- 
padius and Gfruner, consists of Alumina 
11.602 Ammonia 3*721 Magnesia 0*U5 



m THE RESULT OF THRf^; ANALYSIS OF HAIR SALT. 


Sulphuric acid 36*065 Watei' 48*390 
T*Ma! 9089*3* *1^ 

Theutalactilidal^biltDr «alt of NeiMoM, 
in Rohemin^ coiij^atna Magnesia 15*314, 
Oxide of cobalt 0;i668, Oxide of copper 0*382, 
Protoxide of ihragaAese 0*343, t^rotoxide 
of iron 0*092, Sulphuric add 31*372, 
Water51*700, Total, 99*891 1 
5. The substances which have been alrea- 
dy described are all derived from foreign 
localities. I now proceed to relate the facts 
which have been ascertained with respect to 
the hair salts of this country. 

Mr. Phillips subjected to examination the 
salt which proceeds from the decomposition 
of iron pyrites in the shale of the deserted 
coal mines of Campsie and Hurlet, in the 
nighbourhood of Glasgow, He obtained 
Sulphuric acid. ... 30-9 - 3*07 atoms. 
Protoxide of iron. . 20*7 - 2*3 ,, 

Alumina 5*2 - 1*15 ,, 

Water 43*2 - 19*2 „ 

100-0 

The formula deduced from his analysis is 
2/ S. Al.* S. + 16| Aq.J 
He repeated the analysis, and obtained 
the sulphuric acid in excess. 

The conclusions at which I have arrived, 
after making several careful analyses, are, 
that the substance is by no means a steady 
compound, as 1 have never obtained the same 
quantity of alumina, and havefound that of the 
acid to vary considerably. That the latter is 
often in exetess is evident, from the salt 
tasting sour in many instances, while at other 
times it is nearly tasteless. Mr. Phillips 
informs us that he found the proportion of 
alumina less, in a second trial which he 
made, than in his first analysis, although the 
difference was not so considerable as to in- 
duce him to repeat his exj||riments. 

The specimens which rtxamined were 
from Campsie, and consisted of silky, 
albestus-like threads mixed with pieces of 
shale and sulphate of iron, which were care- 
fully excluded before dissolving the salt. 

It is very soluble in water, and often pos- 
sesses a styptic taste, from the presence of 
minute portions of sulphate of iron; bgrs. 
introduced into a platinum crucible, and 
exposed to the heat of a spirit lamp, lost, 
without altering in colour, 2*13 grs. By an 
additional heat, which rendered the salt 
reddish, 0*03 Reappeared. If we suppose 
that all the water was expelled in the first 
experiment, witiiout decomposing the com- 
pound in any degree, we obtain a per centage 
of 42*6 ; by the second we have 43*6. 

* Poggendorff, Ana. xxxl. 149 t Ibid. 

% Anaals of Philosophy, Second Series, v. 446. 


'pie follow^ table contains the reanlt of 
thM ahaIjsM fromt^ampsle i 


.1 1 , 

Saiphn- 

rTcABd. 

+1— >.-,. 0 . 

Protox* 
of Iron. 

Aliiiali* 
iia. , 

Water. 

1. 

89*946 

10*800 

9*600 

44*m 

9. 

98*636 

19*936 

9*860 

48*680 

S. 

33*680 

19.680 

3*900 

48*600 

Mean . . . 

31*713 

19*786 

9*860 

46*661 

Atoms . . * 

6*34 

4*30 

1*26 

1 40*6 


In these experiments the composition is, 
Pitot. Second. Third. 

Sulphuric acid . . 0*5 . . 5*727 . . 6*71 atoms. 
Protoxide of iron 4*4 .... 4*4 . . 4*35 

Alumina 1*1 .. 1*26.. 1*42 

Water 39*8 . . 43*18. . 38*75 

To represent the composition by these 
analyses, ysre have the formulae respee- 
lively:- ’ ■ 

1.4/8. + Al, 'Si + 36 Aq. 

2. /S.-f-C'Al. S. + 34* Aq. 

3. 3 /S. -4- Al, SH *4- 271 Aq. 

And, as ^xpregsing the mean, we may 
adopt 

3f/S. 4 .AI. Sli + 32 Aq. 

Another specimen wiiich hud been pre- 
served in a phial for some years was also 
analyzed, and yielded. 

Sulphuric acid. . 35*600 - 2.37 atoms. 

Protoxideof iron . 13*500 - 1* ,, 

Alumina 7*127 - 1*05 „ 

Water . . . . v . 43.773 . 12*9 „ 

Total 100-000 ** 

Whiqh may be considered equivalent 
to/s. 4- Al. S. -I- 13 Aq. with a great 
excess of acid. The salt had a strongly 
acid taste. If we take the mean of this 
formula with those which precede, we obtain 
nearly. 

2/S. -fAl.S. -1-20 Aq. 
which is quite different from the result of 
Phillips. 

Of the three analyses contained in the 
table, the third, perhaps, approaches moat 
nearly the mean composition of this sub- 
stance, as it corresponds with the first so 
far as regards the acid and iron, and' the 
water is identical wiUi the result obtained 
by direct experiment. 

From these facts, then, it appears that 
the hair salt of the coal strata varies in its 
composition. But this deduction is what 
we should have been inclined to draw, from 
the consideration of various analyses by 
different chemists, of specimens of similar 
salts from other localities, which affect the 
same form of crystallization, although con- 
sisting of totaUy different consrituents. 
Thus sulphate of magnesia, sulphaito of 
manganese, as well as sulphate of ^umina 
and iron are found, we have |also seen in 
capillary crystals. 
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THE VALUE OF' INTERESTINCt silENTIFIC INTELLIQENCfi. 


Upon what circumstances iliis remarkable 
aabestus form of soluble salt depends, it is 
net easy to determine, because they are 
indifferently met with in various species of 
rocks. This form, however, in insoluble 
udnerals, as has been observed, is con- 
nected with serpentine rocks .* — Records of 
General Science. 


THE INDIA REVIEW. 

Calcutta : August 1, 183G. 


PROSPECTS FOR THE PEOPLE OF 
^ ^ INDIA. 

llie success^! (.jj B^ ew periodical is in 
some measure shew^"^iy our having upon 
our list about 200 Subscribers,^ cornineiice- 
ment which encourages us to hojje that we 
fhall soon be enabled to diffuse in this coun- 
try valuable and interesting scientific iutel- 
ligencc from all parts of Europe. f j 

Recently six Scientific Journals were pub- 


lished in Great Britaiu : these have been 
reduced to two ; one of wliich is published 
monthly in London, the other quarterly in 
Edinburgh. Since 1835, an additional work 
has been published, viz., ** Redbrds of 
Science.’* How long this last ably-conductcd 
Journal will exist, it is impossible to say ; 
but it is obvious there must be some cause 
fur this want of success iti works of Science. 
We ourselves believe the cause to have 
arisen from the articles having generally been 
too abstruse and subtle. It is true they were 
full of refined and speculative knowledge 
and recondite reasoning : replete with phy- 
sic^ and metaphysical subjects. But then 
they were more adapted to the deep thinking 
philosopher than to the general scientific 
/reader : hence a want of subscribers. The 
failure in Britain of periodicals which have 
been devoted solely to the diffusion of genif- 
ral science is a warning us to consider 
well the grounds op . which we anticipate 
success in oux hew undertaking. In a 
country like India where the British Sojour- 
nera god Abcir descendants are comparatively 


* Thumson'i laorgauic Chemistry, i. 161 . 


few, the means of education mfard 
Science is but in its infancy ; and tbefofore 
the importance of periodicals purely oh the 
mere abstract branches of science is not |blt. 
It is principally on this account that we have 
determined to blend with purely scientific 
matter, articles off the mechanical arts, and 
such other interesting subjects as regard 
improvement in manufactures, commerce, 
agriculture, &c., in order to suit thO 
taste and promote the benefit of all 
classes. While we shall be able to ad- 
mit sulijects which embrace abstruse 
investigation into the causes of physi- 
cal changes and determine the nature of 
bodies, reducing them to their elements, 
ascertaining their mutual actions and relation, 
wc shall be able to apply the knowledge 
thus ascertained by demonstrative science to 
the improvement of arts which supply the 
w'ants US well as the comforts of life. 

Tlie grave philosopher and the man of 
science may not delight in articles of this 
latter description ; but if he has attended to 
our explanations, he will no doubt find that 
our object is to secure exteaisive circulation, 
which will tend greatly to support that por- 
tion of our work which is to be devoted to 
those articles which he desires to see. Our 
great object is to be the means of leading 
to important local and national improvements 
of promoting traffic by Rivers, Roads, and 
Canals, by Steam Communication and Rail 
Road transit ; ft which to excite individual 
enterprize for large interest on capital, and 
to shew that such improvements calljimper- 
ativcly for tlie immediate attention of go- 
vernment for liberal appropriations. That 
stupendous machine, the steam engine has 
already undergone in its progress more than 
two hundred different modifications. It is 
our intention to give every new improve- 
ment in their motive forces from water, 
eth^r, a\culiol*essential oils, the liquifiable 
gases, atmospheric air,&c. The preparation of 
that invaluable and important metal, the chief 
material of nearly all machinery — Iron, shall 
receive particular attention as well as the 
various manipulations and mechanism em- 
ployed in the great staple commodities cot- 
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ton, flilk, wooUeiit * aniA: liii^ Tito 
ttmctionof cngin^t ^Bi^r^llirayfiopa^ 
■hip8, boats, docks, eanslsr^ bfi^^es, fin:- 
iiaoes, boilers, gss ibaehiilkry, 
ses, pumps, peddles, ploughs, water wdtks, 
&c. will be illustrated by lithographic 
sketches, and an account given of the vari- 
ous important processes of dyeing, distilling, 
bleaching, brewing and tanning. While to 
the chemist and mechanic, we hope to be 
of eseential service. We shall also do our ut- 
most to meet the wishes of the naturalist. 
The extravagant price of standard works in 
this department has been to discourage the 
naturalist fn his interesting study. We 
trust we shall be able to glean from the 
numerous works wbicb are publishing, and 
from papers in the transactions of learned 
societies all that is novel and valuable for 
this class of our readers. 

The question remiiining to be oonsi- 
, dered next is, what benefit wiU such 
intelligence afford to a country like this, 
eontainuig 1,116,000 square miles equal 
in sixe to Great Britain, Prance, Spain, 
Portugal, Italy, Germany, Hungary, 
Poland, and Turkey, put together; the 
number of people who inhsbit it being compu- 
ted at 100,000,000 souls. When the riches of 
other countries have been ascertained and 
made known through the chemist and geologist, 
may we not reasonably expect that they will 
exdte a spirit of enquiry and a desire for 
Boieiitific education in tlft people here^ 
and that they will soon learn that this is 
the largest empire in the world ; — ^the reposi- 
tory of the most valuable and precious ores ; 
— ^the greatest repository of diamonds hitherto 
discovered ; a country rich in spices, drugs, 
colours, silk, cotton, saltpetre, saffron, 
coffee, si^ar, rice, Sec. ; that its manufac- 
tures in silks, embroidery, and cottons have 
Umgshioe excite^ a^lmiration of Europe ; 
that its animal and tf we i,Tiro.<pee 
lions, its uetols, minerals>d in the tirst 
natural prodactions are scarcely 

thiit. science and the arts have yet 
defdope these inteinal resoui'ces which will 
ere long raise its chsntotor. Is it extravagant 
to hope under British rule that it will be. 


comg tlto||lroii|^^ natkininthe 

world! The,^j^v^mlira of tkope objeoto, 
idweyer, depend maibksliy upon the 
poli^ which the government of India may 
adopt in regard to its revenne. Whe-. 
ther it endangers manufactures and 
population, or whether with the constant 
extension of boundary, it takes such measures 
to improve the soil^, realize millions of aeres 
which are now covered with forest, brush- 
wood, and stagnant waters, whether it facili- 
tates inland navigation, by deepening 
harbours, constructing docks, and encourag- 
ing ship building, the whole depends upon 
the adoption of aT»y- ^-^rational polity 
by Which the advantw**^*to the government 
and the oommun^^ may be ^iprocal. 

It is during the times of peace that the 
great work of national improvement should 
go on, not as a matter of expediency, but of 
poBsitive necessity. If we desire to erect 
Ike fabric of our rule and fhtnre prosperity 
on a permanent basis, while we are giving 
encouragement to trace out the unexplored 
gifts of nature and bring into action the hid- 
den treasures of the land, we must conci- 
liate public regard by promoting tbe pros- 
perity of the people. A specific sum might 
justly be appropriated to objects of nation- 
al improvement, which, besides giving 
encouragement to ingenuity and merit and 
employment to the industrious, would pro- 
mote the circulation of the specie through- 
out the country ; increase the demand for 
various articles of inland manufacture and 
finally produce in their operation, an annual 
equivalent equal to the whole amount of the 
original outlay; and most probably exceed it. 

We commence our department on Me- 
chanical arts for this month, with sugges- 
tions, on the navigation of the Atlantic 
by steam, our esteemed contemporary the 
Friend of India, has called the attention of 
tile* « -k . * mode of building steam 

difierent chemists, jg jjjg pjjm applicable 
salts from other loca. . ^ 

game torn of cry 8 talU 2 alS?“ »" “ «i»i«Mery 
sisting of totally different will 

TJku to'”T?5Aife magnesia, sulphate of 

desideratum pointed out 
Editor. 




SUGGESTIONS ON THE NAVIGATION OF THE ATLANTIC BY STEAM. 


Before 1 enter upon the details of the 
system, whieh is essentially diiferent from 
any in use, I shall state what I consider 
desiderata to tliis end, all of which 1 hope 
are obtained in the proposed plan, though I 
do not pretend to insinuate that I consider 
my plans so good that they may not be 
improved ; on the contrary, 1 think them ex- 
tremely imperfect, and, consequently, quite 
open to Improvement. 

1 . The vessels to be used in this species of 

navigation to be made* as light as possible, 
and to combine safety with sufficient room, 
and the least possible resistance the 
water below and , to air or 

wind above 

2. That those vessels sludi be ealoiilatod 
prinoipaUy Ite lyuryiiig |Kisses^rs, and to 
carry but little baggage, a^ no oallast* 

3. That t)iey be constructed of iron, 
only on account of ite grmt levity^ "bteT'lbr 
the increased uufety resmng flrotti ite 


5. That material and weight be econo* 
mised as much M possible in the composi- 
tion of boilers, dH^e, ship’s furniture and 
stores, boats, &c. ; and that the necessity of 
taking any supply of water for the voyage be 
entirely dispensed with, by the use of a 
species of fuel, hereafter to be described, 
which will constantly by its combustion pro- 
duce an abundant supply of pure, whole- 
some water, thereby avoiding the dead loss 
of so much freight, which in ships intended 
for a long voyage is very considerable. 

' 6. That one paddle be used instead of 
two, which mipt be placed «o that it may he 
in or neat’ the ccTitrc of the motion of Uie 
whole muss, and'titereb'y always ncanar n 
grip ol the water, thoogb the vesa^ hei^self 
•wmj roU and pitch qonsiderab^. posi- 
tion, and arrangement, and constrnCtioii of 

«•( suinnt hj 

IwfirWtoiniiil ‘Water, so as to do 

no good, wfaddijla sp often the case 
in oiP'ftUitewq^in 


combustibility. ‘ j ■ . puddle toheao that 

4. That aoe 

*nd JW .Wh- new undertaking. In a _ achincry, &c. 
country like India where the ^r- 


These ar^ the principal requisitet neces- 


nen. la without baUatt, propeiiy ?f*^ *? minor peadim- 

SO called. glanced at hereafter, which 





A NEW MACHINE BY WHldb TO NAVIOAIE ihtE ATli^K^IC: 


betdl^ bfa triflmg clia^3C0tM^,f|ieed bot he»i 
b« on. 

In sket<^miig tbe mkibine by 

whi<dk 1 pnipoie.to navignte’ the Atlantic 
Bteain, many neamn aiei^^ 

to can it a I thall * marely pretniae 

every part and parcel of it has already been 
proved by practice to be effective in attaining 
tho end proposed, and that I merely put toge- 
ther different parts of ' machinery which 
every body knows, or may know, to be 
actually in use. 1 shall not attempt to state 
which is the very best shape for the different 

C t or their best possible proportions. 

outline is general ; it is not a working 
plan, which will require more heads than 
one to bring to perfection. 

For the sake of preventing repetition, and 
not occupying too much of your valuable 
space, I shall state in order the different 
means by which 1 propose to attain the 
ends to be desired, which are as above 
stated. 

1. Material to insure greatest lightness 
with greatest safety. Iron for the sheathing 
of bottom, and also cover over the deck, 
which mi^t be considered as an extension 
of the hull’s sheathing, and would resemble 
the back of an immense turtle. The deck 
proper below this, and on to which the small 
cabins would open, to %e covered with 
wooden planks, or if made 6f iron to be 
covered with cement. 

a. Such parts of the iron sheathing as 
would be below the occasional wash of salt 
water to be HfCU vjemented. The iron below 
waterdine to be coated with copper, which 
should be leift to the dissolving power of the 
sca^ and, consequently, kept free from con- 
’ tract with any part bf the iron, which should 
in all places be well cemented. 

b. The ribs and timbers of the vessel to b® 
made of iron and wood, according to their 
nature and position ; but in framing the ves- 
sel ftokesl sUcsigth a«ul clast of 
the piarto to be atUMued. 

a' should be double, like the' 
double steamers at the ferrf ih Turk, , 

or diinible proas of the i<adrone Wnp4ii*jThe 
last is the ciio4ei ttfter which I propote“^|p«t 
under water shuuld 
> They conn t^iientiy* 

their ffreateti breadth under |c<i/cr, and 
slope 6om that upwards, gently rounding, so 
that at a distance, when the wind was 
adverse, an elongated dome, like the back of 
a whale or tortoise, would be alone seen 
above the surface of the sea. 

d. Such a shape as this described would 
oppose but little resistance to the wind and 
least to the water. 


b. Ahd^mahe *acooittmodati<m fo^" a very 
lai^ paddk-ulheel in the centre between 
tbf boats. 

/* The crew and eUgine to be completely 
con^aied to one of the twin-boats ; the other 
to be reserved for the exclusive use of the 
passengers; who might be allowed the recre- 
ation of a walk in fine weather on the ridge 
of the roof, the sides of which might be 
furnished with a temporary roiling and 
netting. The roef to be furnished with 
ports or openings, auU’s-cyes, &c., to admit 
light and air, and properly secured windows. 
These openings to be all closed on the wea- 
ther side, when necessary. 

y. The boats to be without keels’ the flat 
sides of the opening between them, and in 
whicli the belpp^^uite suf- 
ficient ; or if not, to be used 

when necessary, bk^^iosei u.sed by the 
Dutch galliots. 

h. The boiw-^ of the vessels to be full, but 
not blufl', and to rise quite perpcndtc^tlar 
above the water as high as the “ bead” of 
the sea, or boil, as we landsmen rail it, and 
that the bend of the roof should there begin. 
A sharpness in the bows, both above and 
under water, is necessary, but all hollowing 
of the parts should be avoided* 

i. The two vessels to be firmly framed 

together, but no Wtoss-timbers of the frame 
to be under the water-level. The transverse 
arch of the roof affords ample means for 
securing the two vessels perfectly safe in this 
respect. EThe arch of the roof, extending 
from stem to stem on the sides of the 
middle space, also offers every oppor- 
tunity to the carpenter for framing, as 
it were, a double, back-bone, or &ame, 
on the flat side of each boat, which 
shall not only hold the paddle flrmly in 
its place, but also the working cylinders 
of the engine, and effectually secure the 
machine ^oin ii^ury in ** pitching,” which 
otherwise might endanger the whole of the 
fabric, , » V j '':M, 

k, ' The boato to be as 

great as 'shfifty wm and the depth 

the least to wiijeh •toe huHg of each would 
aiuk* Tlie first fiir the purpose of 

oibrding toe bmdfiw the paddle, 

any also of giving greatt t s&ility to the 
wessel when raiTvingsaU, cdii^r before the 
fyind, or on a wind, if the fire should fail, 
dr any accident happen to the engine. 

t. Vessels so constructed require two 
rudders, one of which is attached to each 
half, and both connected by a very simple 
contrivance, which makes them both aCt 
with equal effect. 

m. The general proportions and bhlk of 
a vessel of this construction will depend on 



EXAiqNATlON OF ALL THE EVIlKENfS RQ;GARDING I$AFETY*LAMPS is% 


the Ibi^eis expected to be periied on with 
her, hdd also oh the cepitaUgH^^e ma j feel 
dis^ei^ to i^k in the 8pec]ii£&^. . ' , . 

fi. The roof to have an openin§^ in tt, 
thtoni^ which ihaetB could be elevated, and 
rigged echooner or lugger fashion, lihe 
butte of the masts to be each fixed in a 
.moveable centre, firmly secured in the 
middle frame. Such would be the breadth 
of the deck, that the sheets would be quite 
sufficient to spread the sails ; no “ booms** 
would be necessary, i^wsprits could be 
easily run out ; and thcwest of the rigging, 
such as stays, run down through the roof, 
through proper openings, and all got to 
rights in little time. The lower leech of 
the sail, when hauled flat, would rest upon 
the roof, whi«.Ji would thus become a part 
and parcdl’^dfi^he 

Your nautical^* "^crs will readily under- 
stand these In my next I 

will continue the subje^, with your permis- 
sion. • 

I send you here with the drawing of 
the Huntsman steamer, which was by some 
neglect omitted in my former packet. 1 1 
are the chimneys ; 2, steam eduction -pipe ; 
3 3, cabin chimneys } 4, cooking-stove 
chimney ; 5, steering- station ; 6, ladies’ 
cabin ; 7, gentleman’s cabin ; 8, cook’s 
house ; 9, boilers ; 10, fire-wood ; 11, 
flag-staff ueed for steering by ; 12, pipe 
from safety-valve. 

Your well-wisher, 

E. Talebois. 

Liverpool. Oof. 7, Mec/t.. Afug. 1895. 


VENTILATION OP TUNNELS. 



Sir, — I think the following plan for Ven- 
tilating tunnels would be an improvement 


' upon which I have peen generally 

recommended. If the tunnel is 
of a mile long, let a circular orifice be made, 
12 inchdi,:in diameter, from the eentre,nf 
the' the suiface; snd if haH a mile 

dr more long, coniKei^t 2 other similar nrifi- 
ebs in the manner represented in the follow- 
ing diagram, about 200 yards on each 
side of the centre passage. ' 

These auxiliary orifices rising about five or 
six feet before passing to the principal, at 
not more than one -third of the width from 
die sides. Under each passage there 
should be placed a strong gas-light lamp ; 
so that all three lamps would be seen, at 
either end. The main passage should, at 
two feet from the surface, pass through a 
fire in a close iron stove, with a continiu- 
tioxi or funnel of three or four feet, con- 
tracted at the top to about four inches diame- 
ter. In this way an excellent ventilation would 
be produced at all seasons, from the strong 
current always rushing up to the rarified 
part. 

I am, Sir, 

Your obedient servant, 

G. L. Smart. 
Enfielc,» Dec, 4, l835. — Ihid. 

REPORT PROM THE SELECT COM- 
MITTEE 6p the house of COM- 
MONS ON ACCIDENTS IN MINES: 
-SIR H. DAVYS AND OTHER 
SAFETY-LAMPS. 

' The report from the Select. Committee ap- 
pointed by the House of Commons on the 2nd 
ot June last, to investigate the subject of ac- 
cidents in mines, which, together with the evi- 
dence given before the committee, was order- 
ed to be printed on the 4th of the ensuing Sep- 
tember. has lately appeared, and persents a 
body of facts and inductions fiom them of the 
most interesting and momentous character.' 
We purpose to extract and transfer to the 
pages of the Repertory whatever relates to the 
subject of Safety-lamps, and afterwards to 
enter into a critical examination of all the 
evidence respecting it, and of the conclusions 
of the committee regarding it ; that portion of 
the entire subject which received the commit- 
tee's attention being as importaut in a scienti- 
fic as itis in an economical point of view; 
and the means having at length been furnished, 
we conceive, of arriving at some satisfactory 
determination relative not only to the inven- 
tion and progressive im provement of the safety - 
lamp, but also to the degree of actual safety 
to be obtained from its use, and^ the influence 
of its employment in the extension and con- 
duct of mining for coal. We begin with the 
committee’s report, retaining the marginal re- 
ferences to the illustrative points of evidence, 
many of which also we shall give in the 
sequel. 




tUOfOVlt. ^ 

K!li»Mwt CoiammmfwoiBttd m taqitm 

Mt«9 t^»<ltlltui#, C«IM «||A WCtOlt Sf tlHNW <kk< 

hiure MPWI# 

in mmitmofQifm with ihn yinw«f 


miiittlnfi of the evidence teken before them fo 


the bouee •'—heve inquired into the matter 
referr^ to dtem, and nave agreed upon the 
following Deport «'-* 

Your committee have called before them 
witnyaaea connected with all the great mining 
dtatncu of the kingdom, Ihey have also 
etamined plana* diagrams, and a great va* 
iiM of lamps 

To the evidence which accompanies this 
teport, your committee solicit the attention of 
the house. 


Your committee have had ample opportu- 
nity of multiplying proofs of the calamities 
which have occurred in the mines of thu 
kingdom*, by sudden explosions of fire-damp, 
fbul-air, or sulphur, all which terms are lo- 
cally applied to carburetted hydrogen gas 
so copiously evolved in Diany of those 
mines t Few collieries are entirely free 
from Bre-damp* but in many the ouantity 
emitted IS so large* that, in spite of skill and 
uaremittrag attention* the risk is constant and 
imnunent 


Having alluded to the nature and eoittse of 
the aecidetits which have taken place, your 
committee proceed to report upon the eatent 
of the mischief which has resulted to pro- 
perty and human life ^ 

The amount of damage sustained by these 
explostonst is descnbed by several witnesses 
to nave bmu great, and, when estimated m 
eonnexion with losses ansiog from interrupted 
trade* enormous , it it nevertheless rather 
with reference to the cause eod interests of 
humanity than in a pecuniary point of view 
that this inquiry has assumed its just nnport- 
aooe 


VoUr committee have failed in obtaining 
accuram mfdrmation as to the number of lives 
loet within a limited period Many docu- 
menls, however, have been produced* fifhm 
which much correct luforroation oo this por- 
uon of their inquiry has been derived 

In the course of the last session certain re- 
turns were made by the clerks of the peace of 
inquests held by the coroners on parties who 
had met with untimely deaths in the mines of 
England and Wales These returns were 
very defective, from some counties the required 
information could not be obtained, in others* 
the oatuve of the acoidents repoiied was not 
mentioiied. They gave a tolar of 954 
sdnt who had perismid during the last twenty- 
five years- The foliowing IS a summary — 
Iiivea lost. 

Clmeter... . 7 Bre-dgmp and choke damp 

(^f^berland i40 dttm « dittd 


^ S dl£ am; 

Nclddgham.. 19 ditto 

SaM.: d9 diffb 

Soitoefiet, 1 dttld 

Siamrd* one distriet 104 ditto 

Warwick.. 8 ditto 

YorkNorth Ridmg 29 ditto 


mttti 
ditto 
ditto 
ditto 
ditto 

York* West Riding 28 cbokwdamp. 


Ditto 

Ditto 


Brecon . 
Ditto. 
Flint. . 


Lancashire (no re- ^ 
turns for several > 13g ditto 
districts) 


93 fire-damp, 

30 other accidents not 
[specified. 

16 ditto ditto 
3 explosions. 

39 choke-damp end 
fire •damp. 


ditto 


Many of thefCOunties and divisions of coun- 
ties from which no returns have been receive^ 
are those wherein your committee hohovo 
catastrophes have occured, wbi^h ^^nidrhavo 
marnriatty swelled the eatalon^ nd OOn^ 
ties of Dnr^ and NorthugWt^ 
be observed* efo omitted ilm vsmt, 

the most tmjMriant of all* dgl impfdttim of an 
able and taoefaiigable lulled 

the ddleiency. Mr. Jolm Wm. of New 
castle, in hit Local lUeords* ' of 

thole counties, jirtupwed the public with a 
list of accidenieirep an early Mnod.o 11m 
general correetBpe Of that list ban beett 

K ioved , It wOr revised and amended If 
Ir. PaddlfO, who afibxed an gn te A lc 
opposue thof names of the colliefieS which 
came under his penouai notice nt the 
times named. Those meiaDcholy details 
are confined to what has happened on 
the banks of the nvers iyne and Wear 
since the year 1710. «lt appears that in those 
dietnets alone, 

Ihere perished 1.479 by explosions 
of fire damp 
14 by inundations 
37 by oilier casual- 
ties 


1,600 —Total since 17Io 


The list as drawn out furnishes an account, 
from 1810 of 1,125 lives lost , this, added to 
the general returns already alluded to, (de- 
fective and vastly short of the total, as your 
committee believe them to be.) sinking fact 
requires to be particularly pointed out. if 
the year 1816 IS assumed as the period when 
Sir Humphry Davy's lamp came into use, a 
term of eighteen years previous to the intro- 
duction of the lamp, 447 persons lost tlwiv 
lives in the counties of Durham and 
thomberland*, whilst in the latter IMIi ef 
eighteen years the fatal accidents attWittttlf^ 

4 


• ine.t 4 ae.ate t tow t im* leee tts 


* Pare tM 
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MlNfiSa^RKlU) BY tl^E 

to 53$, To accouot for this iqcroaM, it mty 
booi^cieotto ol»«er^ that the auantitif pf 
coal raised in the said counties has greatly 
increased; seamtof coal, so fiery >ai to iiave 
lain uowrouffht/ Have been approached and 
worked by the wdef the safety-lamp. t 
danaeroue mines (were sucoessfuUy cartiea 
on though in a most infiatnmable state* and 
without injury to the general health of the 
people etoployed in them.t Add to vthis the 
idea entertained, that on the introduction of 
that lamp the necessity for former precau- 
tions and vigilance in a great measure ceased. 

This fact led your committee to a serious 
part of their inquiry, bow are these calamities 
to be prevented for the future ? They desire 
fully lo recognize the undoubted rights of pro- 
perty, enterprise, and labour. They ac- 
knowledge their conviction, that the public 
tnierest has been served by the opening of the 
more dang^CpjUs mines^, aod^he competition 
their working lias created, they do not over- 
look the anxious care alleged to have been 
maintained to dimioisl^ the attendant ris.||; 
but they deem it their duty to state their de- 
cided opinion, that the interesft of humanity 
«j|6mand coDsideiation,and they would gladly 
put it to the owners of the mines how far any 
object of fiecuniary interest or personal gain, 
or even V e assumed advantage of public 
competition, can justify the continued expo- 
sure of men and boys in situations where 
science and mechanical skill have failed in 
providing anything like adequate protectiou.f 

Immediately after their appointment, your 
cominiitee received intellifence that a most 
awful and melancholy catastrophe had taken 
place at Wallsend colliery, between New- 
castle-oo-Tyne and Shields.** Having called 
for a copy of the evidence taken hyChc coro- 
ner, it has been produced, and accom^>anies 
this report. The particulars it contains, 
extracted in the course of an able and patient 
investigation, and the further elucidation of 
the casett. as contained in the evidence of Mi. 
Buddie before your committee, are of a deeply 
interesting character, the whole furnishing an 
example of a most dangerous mine, which, 
though conducted on principles sanctioned by 
some of the most eminent colliery vieweis and 
best pitmen, cannot be considered secure from 
the recurrence of similar calamities. Your 
committee refer to the verdict of the jury, and 
to a document (pp. 177—78) containing the 
opinions of a highly respectable meeting in 
Newcastle, as proofs that, in the judgment of 
well informed individuals, no reasonable pre- 
caution had been omitted. The melancholy 
result was, that in an instant 101 men and 
boys were killed. 

Here your committee would observe, tha* 
without any disposition to question the zealous 
and faithful discharge ot their important duties 
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^ OE THE SAFETY:' tAMP. 

by local coroners and miies*, it may be expe. 
dieot to consider how far it is necessary to .pro. 
vide tbat, at die earliest possible opp^twty, 
idfoUAation of every accident attendM iVith 
death toa Biiie number of His 
jectf, sbottld ne transmitted to the secretai^ of 
state for tbe home d^artmetit, and that be, or 
the chief justice of England, His Mtjesty’e 
coroner, should, at his or their dtscredon. 
direct the attendance Of some fit and propel 
person or persons hy them to be appoiniMi 
to be present ai and assist the said eoroner 
and the jury in their investigatioDa. From 
such a proceeding results the most valuable 
to humanity and science might be obtained ; 
the aim of justice would be still better secured, 
and (o the public ^particularly the relations 
of the deceased ), the verdict would he deli- 
vered under the best possible recommendation, 
and with the highest sanction 

The presence of carbonic acid gast, or 
choke-damp, though le.ss suddeh and violent 
in its consequences, has proved a fatal attend- 
ant of the miner lu innumerable instances, 
and this in districts where explosions are 
rare and insignificant.^ Other noxious gases, 
varying in kind aud combination, are also 
stated to exist in certain mines, and furnish 
additional subjects for chemical investiga- 
tioD.$ InundatioDs of water have occasion- 
ally been very destructive. H There^still re- 
mains a long list of casualties^, some of 
which aie wholly beyond bumau rr>ntroi 
inseparable from mining pursuits, and their 
fatal results are often justly attributed to 
ignorance or a' wanton neglect of ordinary 
caution, and a recklessness ot danger in 
defiance of common discretion ** 

Your committee, strongly impressed with tivir 
paramount importance of that part of the ques- 
tion referred to them which calls upon them to 
investigate the best method of preventing the 
recurrence ol these calamities, have as^u- 
ou<«ly and anxiously inquired into the nature 
and success of the means already adopted. In 
this part of the inquiry your committee have 
had the voluntaiy and valuable aid of philan- 
thropbic and scientific individuals to whom 
the community is greatly .indebted. The 
means of prevention may be divided under 
three heads : 1. Ventilation : 2. Safety-lamps : 
3. Maps or plans. 

1* Ventilationtf, by which is meant, any 
adequate supply of atmospherical air, sufli- 
ciem as an active agent to displace deleteri- 
ous gases, or so to adulterate those gases as to 
leave them no longer explosive, or, as in the 
case of carbonic acid gas no longer fatal to 
vita1tty.tt On ventilation and the daily, 
unceasing, strict discharge of duiy$$ by every 
person engaged about the mines, from the 
scientific, pi^fessional viewers, through all 
grades, the under viewer, the wasteman, the 
overman, the deputy, the lamp-keeper, the pit- 
man, down to the trapper (often ahoy too 


* 9981 9964. « t 1698. 1840 9376. 3346. 684. i 9606. 
^ 876. 1(9866. f 1894.9450. «« 17T9.9640.906l. 
9191.9969.9861 9966. 1089.1199. 

t't 1605. Sh 1667.1613. 



WHBAE MUlF OSjASSS fO JAMDIilll Pib0tSCTIOII. 


itoUfig »nd tboughtl0<t tnsiltfCift 
dvow), depends the si^f of bmidi%<ll df 
fuen and boys, from Miim lA minute ^ 
aet uf omiswpo of dlitsr. turn tolwf . 

nomeiatary neglocl* m|r «Rll4K tIkO 
deetructioB ibiiMif fMl^perty to att itttM* 
nhe eztiiiir^ * * 

2. Sale^liikM;* bf ilm aid of mhloh tbe 
miner iOemibleit to eommenoe endoontiiuiiftbii 
ojBerotiim in ntetdoike whero no naked Itgkt 
conld be need* and at otber times as a |kro« 
caution atBUinst apprehended sudden changes 
in the ntamphere which surrounds bim.i* 

3. maps or plans^ accurately dehniog not 
only the mode of conductiof the air-courses, 
but the entiro of the workings, pointing out 

^ also the portion of adjacent abandoned mines, 
which mlay have become reservoirs of gas or 

of water .t 

Tho various modes of ventilating mines$ 
already in use. as well as those systems which 
have given* place to improved methods, will 
Im Ibui^ detailed by various witnesses, and 
their merits so fully canvassed, as to require 
no comment from your committee. To enter 
upon a review of every plan and suggestion, 
would compel your committee to exceed the 
reasonable limits of a report. They do not he- 
sitate to express a conviction, that whilst tome 
mines equally foul, are naturally freed fiom 
Urge neeuuiaistioas of gasH, by the approx- 
imation of the seanEis of coals to the surface 
of the eaith, others where the seams lie 
horiaoniaUy, or nearly so, require more shafts, 
additional opportunities for the iujectiou 
of pure air and the rejection of foni, than 
are ordinarily afforded. A leas parriuionious 
system in this respect f, in the original design 
of those mines, and in their subsequent work* 
ing, would have rendered easy otherwise 
difficult ventilation, and saved many valu- 
able live«. The absolute necessity ot greater 
attentioQ to this point thas been fully esta- 
blished. 

The practice of placing wooden partitions 
or brattices^ in the ventilating shaft) deser- 
vedly reprobated; the sligliien explosion may 
remove them, thus the whole system of venti- 
lation is destroyed, and no timely aid cau be 
rendered to the temporarily surviving suf- 
ferers. Your committee nave leason to 
believe that this opinion is aenerally adopted 
m the coal mining disiricU.ft To this point 
they attach an importance, mfeiior only to 
the provision of a sumcent number of up-rast 
and down-cast shafts tt They consider that 
the evidence justifies ihe suspicion that the 
foul and free air courses are frequently too 
near to each other,$^ the communications not 
adequately piotected, and that the lengths of 
of ait*coursing are excessive, giving oppor- 
tunitieB for leaiage, interruption, and contami- 
nation {III The temporary natrre of the stop- 
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pinfi, ^ bMfo imptefectlv tteitetl, ecuik*^ 
titeii lygim «f iinall oqeli fia- 

prodttcidan- 

gMiM MiPiMttiMiioae. 

to inves- 

t^gklte, with fotparliito^ Ihe meriu of 
Hte diffofo&i latefpi wbichliauuvbtein brought 
under their notice. In the coatee of the evi- 
deaoemimy vaoieffci will bo foand^eterihed. 
Tho invention claimed by Sir Huniphry 
Davy, on prtncipleB demonatrated by that 
ablo philosopher^ may be coasidoredea hafing 
essentially served ^tho nutting intescits of this 
kingdom, and tb'ough them coatribiited 
largely to the sources of national aaweU as 
individual wealth. Many invaluable seams 
of coal never could have been worked with- 
out the aid ofauch an instrumentt ; jjllj ** 
long use throughhui an oxteiisivo dastfidiflMth 
the compaidiively limited number of 
dentSft proveg its claim to be cpn8id|eSiram- 
der oidinary circilmstapces, Ste*ffafo fj|J y p . 
The principles of its construction to 

have been practically known$ 
nsHies Clanny and Siavenson. prpyMPy to tho 
period eheq Davy brought 
mmd to bear upon the subjecf, fido ^od« ^ 
an in^tiomeni which will ||aqd down a 
name to tlie latest ages.|| 

'rhe attention of your eommq||es|^B been 
drawn by dj&rent wunsssesf iB |y tingen- 
cies in under which tMPKjyf Sir 

H. Davy ceimto afford adequaMplwction . 
Of the possible eaiakence and nippe of those 
contingencies**, yom committee have ascer* 
tamed that the^iti vector was well aware^ 
and they regret lhat the cautions he gav^ifo 
some of his immediate fneoda were not mdde 
more public. Accidents have occurred where 
his lamp was in genirral and caroful use , 
DO oue*lsuivhed to tell the tale how these 
occurrences took place ; conjectufo 'supplied 
the want of positive knowledge^ most unsatis- 
factorily ; but incidents are lecorded which 
prove what mu»>t follow unreasonable testing 
of the security of that lamp ; and your com- 
mittee are constrained to believe, that igno- 
rance and a false reliance upon its menu in 
cases atteuded with unwanantable risk, have 
led to disastrous consequences. The proofs 
collected in support of this opinion maybe 
considened so many warnings to the miners 
of England, The prejudices which exist 
in many districts against the employment of 
the Davy lainp$4 are not occasioned hy doubts 
of its protective character: the complaints 
made are of too little light|l)l, and the difficulty, 
in comparison with tiie use of the common 
candle, in bringing (hat light *|0 bear with 
piecision on the work, , ’•'iilarly in the 
thickest scams which are found in Waiwirh. 
shire, S:$tRffordsliire, and other counticif7[. 
Notwithstanding these prejudices, youi coin- 
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mkm ronamfe th«t no 
caa btsttitififd m Attawtag wmeiMi)* 

vetiienoA to ui4ividm««4 to 

with a due pfotecttoo to Kbe meg ofim wofk- 
people. Ib aomo mveii now Ugtod ^ the 
ordinatsK oieatie, tlio oae of Hio lamp, ouflik* 
in the judgmoBi 4»^ poor eommitteo, to ^ 
compelled bf gim.4iwiierB. 

Man? improvoioeiita, caleuUited to lemen 
the BuiBlmr of dangerous contingeneieA al rea-t 
dy alluded m, bme been auggested, all the*ie 
inuf be uimaideted aaextenuuna of the princi- 
ple , eueh are tlie lamps produced by Mewra. 
UpiUui and Boberte, IVN. Newman, Mr 
Mafpu Mr, Douglaa, Mr. Wood, and Mr. 
Dillon.* Thelampaof Dr. ClannyandMr. 
Ayres are proyided with additional mechani* 
cal coBcnvanees, intended to exclude danger, 
which might overcome the safety principle , 
and at once warn the miner of the insecurity 
of bis situation, by the extinction of his light. 
All these at«* disc ii bed in th<*^idence ex-cept 
Mr. W Martin's , a diawing which ac- 
companies will serve that object , and Mr, 
Ayres’s, which la a suspended extinguisher 
descending on the flame immed^tely the gas 
^ the gauze is united, this lamp cannot 
pr opened or interfered with without produ- 
< 10 ^ hucii extinction \Qur committee have 
not ascertained how far the extinction of the 
lighted wicfc would also be acorn panted by the 
extiQition of the burning gas sunounding it 

In the experiments made before your com- 
mittee at the Loudion University, it may possi- 
bly be remarked, that the tests applied were 
such in nature or mode of application, as 
the known actual conditioif of the mine f 
would point out as satisfactory It must not 
be forgotten that the object of those ex pi n 
mniit was to ascertain which ot all the Innips 
produced, was. when expo-ed to tliesSevcrcst 
inai, b»*st entitled to the name of ' Safety 
limp” In these experiments the explosion 
oi the gases within the lamp was effected in 
« very one, and similar explosions produced 
externally, save Messrs. Upton and Ilobfit<i s 
\our committee are, Uierefore, decidedly 
<onvinred that its construction possesses pn 
ramount merit Your committee cannot ad- 
mit that these experiments had any tendency 
to detract from the character of 6ir H Davy 
or to disparage the fair value placed by himself 
ufion liib invention The improvements are 
piobablv iho«>e which longer lite and addi- 
tional facts would have induced him to con- 
template as desirable, and of which, had he 
not been the inventor, he might have become 
thr patron. AVith the sole exception of unex- 
pected destruction of the instniment, Messrs. 
Upton and Roberts's lamp appear's to your 
(oinnnttee to piovide aguinsl all, or nearly 
all, the contingencies attending the Davy- 
lamp. Mr. Buddie states, that tin shields^, 
and a partial concealment of the lamp under 
their dress, constitute the prudential precau- 
tions taken by the minors m dangerous situa- 
tions to prevent the flame passing the gauze 
when the Tamp ib agitated. 1 be glass chamber 
does all this with greater certainty , its sudden 

* sa« STi 8i8.an.ian 
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fraetQiu btjsves the instrument t perfect lamp 
oil Sir H. Davy's eoBstructiou,* The intro- 
duetiOD of the glass fs not new ; the novelHiii 
are, the shufie pf glass, the collar 
reguiales loo admission of air or gas lip ^ 
cotion wtek, and the double ttssue of gavsp 
beneath the wiok, which prevents flnngj, Ic- 
wardfkt If no praoiioal objections am 4is- 
QoveredI, and your committee dp opt coutw- 
plate any vfhich may not be readily overeome. 
Messrs. Upton and Roberts’s lamp will gap- 
ply a grand desideratum, especially if 
81 ve expeiience should prove that the lamp and 
area of the gauze may be so increased as to 
allow of more light with safety. 

On the necessity of h'lving correct maps and 
plans, your committee have already reported* 4 
1 he long catalogue of casualties to which the 
miner is subject will be found detailed in the 
evidence Mr. Robei ts, one of the witnesses, 
produced to your committee his safety-hood, 
to enable persons to enter drains^ wells, and 
mines charged with carbonic acid gat, Youv 
committee report with pleasure their opinion 
of its great value, and of the megit qf the 
invenior. The advantages to be obtained by 
having the safety-hood always ready for use 
are by no means hypothetical^, interesting 
proof-, of what may be effected by its use have 
bee 1 received, and the practicability of saving 
life afiei explosions, when no hope remained, 
hac been demonstrated. || 

On A review of their labours, youroommitteo 
cannot but feel apprehensive that they have in 
great measure failed lu devising adequate 
remedies for the painful calamities they have to 
investigate , they entertain, notwithstanding, 
a sanguine expecUUon that the attention of 
the public will he availingiy turned to this 
interesting subject H Ttie aid they have received 
fioin many scientific and philanthropic 
characteis in tiie course of this inquiry, and 
the Hi interested real the parties have mam 
felted warrant these hopes. How far legis- 
lative enactments** might come fairly in aid 
of the miner, has had the serious considera- 
tion of your committee The great dissimi- 
larity of the mineral stratifications of the 
kingdoTi, the constantly varying circumstance 
of piiticular minesft, render it in their opi- 
nion impossible, at present, to lay down any 
precise directions, or to form any rules of uni- 
versal appliCdtionXt Your committee agree 
with many inteliigcut witnesses, that great 
benefit might be fairly and sanguinely antici- 
pited from men of known ability being encou- 
raged to visit the mines, wi.etber in the 
enaracter of distinguibhed chemists, meclia- 
nisrs or philanthropists. Your committee are 
a -.su red that these visits would be received with 
plea..uie by the mine owners, and that every 
as8istaDre$$ in the way of experimenting would 
be promptly af&ided. They retain a grateful 
rccolleition of the results which followed the 
visits of Sir Humphry Davy, 

On considering what may be due to the 
comfort and welfare of a class of men, who, 

, I 
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at great personal risk, contribute largely to 
tbe necessities, luxuries, uvealth, of this great 
empire; the immense Talue of these mines to 
the community ; the loss of life which has 
occcurred and the benefits which have already 
accrued from the labours and investigations 
of scientific characters ; your committee have 
been disposed maturely to weigh the sugges- 
tions which have been made to^hem upon 
the necessity of having this inquiry continued 
IQ tbe mining districts*, by competent indi- 
viduals, acting under authority. They are 
not insensible to the advantages which might 
result from such a proceeding; but many 
serious objections haviug been stated to the 
propoeiiion, your committee conclude, under 
^present circumstances, to abstain from 
giving an opinion upon the necessity or 
exjMoiency of snch a course. 

Your committee are glad to find that in- 
creasing attention is paid to the moral culture 
and educatibo of tbe mining populationf. 
From the establishment of associations similar 
to the polytechnic schoolt recently formed 
in Cornwall, as named by one or more wit- 
nesses$, and the opportunity thus afforded of 
cultivating native talent||, great advantages 
may be aniicipated.f W hilst your commitree 
have in the case just alluded to, had pleasing 
proot of the solicitude with which the welfare 
and safety of the miners are consulted in 
many places, they cannot express the sense 
they entertain of the reaponsibility incurred 
by the owners of mines generally** ; in their 
hands are the lives of a vast multitude of their 
fellow-creatures industriously contributing to 
their personal and our national aggrandise- 
ment. The dependence placed upon agents 
aud managers is necessarily greatft, and 
doubtless, in many instances, from the 
characters of the individuals, justifiable. 
Tlie number of subordinate overseer^, 
under whatever name, ought never to 
be reduced on any pretence of eco- 
nomy ; a vigilant oversight of these on the 
part of the owners, viewers or managers, as 
well as a determination to employ none in 
responsible stations who have not recommend- 
ed themselves by long experience, skill, so- 
briety, and habits of strict aUentiontt. may 
prevent many accidents. It is the bounden 
duty of these owners carefully and consUntl;^ 
to examine into the state of their mines ; if 
this is not personally practicable, they ought 
to call for written daily reports from their 
subalterns, of every circumstance and event 
connected with the proper ventilation of the 
inioes. There will, however, still remain to 
be exercised that quick perception of cause 
and effect accurate adaptation of 
means to the end, that nice observation of var- 
ous natural phenomena connected with the 
state of the ^atmosphere at t^.e surface and 
under ground, upon which, it is obvious, 
safety must ultimately depend. Every possi- 
ble exertion should be made II tl, every effort 
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employed to bring tbe workmen acquainted 
with their individual responsibilities, end those 
theoried and principles, ^ih as regards tbe 
lamps and proper veuiiiation, upon the obser- 
vance of which tiieir personal existence and 
that of their comrades are at stake. 

In conclusion, your coraroittee regret that 
the results of this inquiiy have not enabled 
them to lay before the house any particular 
plan, by which the accidents in question may 
be avoided with certainiir, and m 2*®*j***JS2*^® 
no decisive recommendations are offered. They 
anticipate great advantages to the public and 
to humanity, from the circulation of the mass 
of valnable evidence they have collected. 
They feel assured that science will avail itsdf 
of the infonnauon, if not for the firrt lime ob - 
tained. yet now prominently exhibited ; and 
that the parties for whose more immediate 
advantage the Btiiish parliament undertook 
the inquiry, iVl'il not hestitale to place a 
generous construction on the motives and 
intentions of the legislature. 

September 4, 1835<. 

Tlie report .xjoncludes with a list of ihii;ty-six 
persons from whom communications have been 
received by the commiUec, and which, it is 
stated, “ have received due attention. ’ 

OBSERVATIONS ON INS^JS PRO' 
DUCING. SILK, AND ON TH® 

SI BILITY OF HEARING SILK CROPS 
IN. ENGLAND BY THE Hev. I*. W, 
HOPE, F.R.S.,ficc.— Previously to entering 
on the subject of this paper, 1 will offi-r some 
statUtical dcMilsi illustrative of the vast im- 
portance to the commerical prosperity of tins 
great country, of the few insects producing 
silk. These details may stimulate tbe ento- 
mologist to pursue particular hues of in- 
quiry ; and may we not hope that the 

result of such researches will be the addition 

to our productive source^ of various new species 
of these little labourers, to whom man owes so 
much ?— species which might4>e available at our 
own doors, by the capacity of enduring our 
climate, and thriving on its vegetable pro- 
ductions, and, in case it were necessary, by 
having recoi. ’C to artificial means for their 
culture t May we not suppose tbe manufac- 
turer would find his hot-houses for silk- 
worms as profitable a speculation, with ex- 
tended demand, as the fruiterer does his hoj- 
honse for the supply of the comparatively 
limited demand for the luxurious rtjssseris of 
the rich ? 

In the years 182-2-3 respectively, the quan- 
' lily of silk imported for home consumption was 

; 4,392,073 lbs. and 4,758,463 lbs., being an 
increase of 3J per cent, in the latter year 
The value of the exports for those years ww 

; 629,9901., and 740,294/., being increase of 40 
^ per cent in one year. The average for ten 
' years, from I8i4 to 1823, and the succeeding 
* ten years, exhibits a more striking and grati- 
^ fying difference ; the 

annual home cousumption l,680,olv lbs,, and 
the last ten years, 3,661,810 lbs., being an 
. increase of 131 per cent. 


• 1879.1881. 1884.176. 
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On the authority of Mf* V^inkwortht I 
«tate the number of persofis employed in 
Eofrland in the silk trade in 1823 at 500,000 ; 
and at the present moment there are proba- 
bly 700,000 engaged in it* Leaving these 
details for the present, let us now proceed to 
the cxaminaiion of insects producing silk. 

The chief insects which produce silk are 
ichneumons, spiders, and moths. My friend. 
Mr. Stephens, will this evening exhibit to 
your notice a specimen of ichneumon-silk ; 
and as ills more likely to piove an object of 
curiosity than utility, l^pass on to spider- 
silks. 

Several genera of spiders produce silk of 
various strength and qualities, such as the 
gossamers, and our domestic species, as well 
as many others. In France, Mon<)ieur Bon 
had gloves and stockings manufactured of it ; 
sufficient experiments, however, have not yet 
been made to ascertain the j^^uantity and quali- 
ties of spider-silk. 

If in Home the whimsically extravagant 
emperor, Heliogahalus^ collected 10,000 Ihs 
weight of spiders, as a vain display of power 
surely in this metropolis we might collect a 
sufficient quantity of cobweb to perfect any 
expoiiments on a silk likely to be as strong as 
that obtained from Bornhyx Mart, and proba- 
bly less impervioiis to wet ; a silk, however, 
not likely ever to be much in vogue, from the 
natural antipathy which prevails against 
spiders from the difficulty and expense in- 
collecting the web, and the impracticability 
in breeding spiders in any numbers, arising 
from their voracious and^predatory habits: 
but the cocoons might be gathered and un- 
wound. Abandoning our indigenous webs, 
such as float over the fields, as well as those 
whicli liang in dusky wreaths in garrets and 
in cellars, we may naturally expert to meet 
with exotic and tiopical species wkicii yield 
silk worth attention. It is probable that the 
cvlirdiical sacks of the gigantic Myga/v may 
be advantageously collected, as the cocoons 
eonal in sire laige walnuts, in one nidus of 
whicli 100 young ones have been discovered: 
It is reported, also, that some kinds of web are 
so strong that birds are entangled in the 
meshes, and that their webs oppose certain de- 
gree of resistance even to man himself. In 
concluding my remarks on spider-silk, I 
would recommend that attention be directed 
to the silk obtained from Epeira clavipes, a 
spider abundant in Bermuda; fine specimens 
of its silken cocoon may be seen at the British 
Museum , and other species of the same genus 
also are deserving ofattention. 

MOTH SILK. 

The principal moths producing silk belong 
to the genera C/moeampa, Bombyx, and Tinea. 
The Bomhvx Mori (tne proper type of the 
genus) viclds it in great abundance; this 
species has become naturalized in the fairest 
portions of the globe. 

As it appears from the statistical details that 
silk is so intimately connected' with our com- 
mercial and manufacturing interest, it is evi- 
dently worth while, for the prosperity of those 
interests, to recommend its increased cultiva* 
tion ; and really, if ever there was a period 


when its cultivation could be carried on with 
increased success, it is the present moment. 
Look at our Indian possessions in theCnlF en- 
joyment of peace : the English, ruling these 
extensive territories, might induce the natives 
to grow (if 1 may use the term) any Entity 
of silk, sufficient to glut all the marlmts of 
Europe. In tlie^e regions there are generally 
eight sncceasive Bilk crops; «ome authorities 
acserteven more. Extending, moreover, our 
views to China, as the trade with that country 
is now thrown open to British capital, enter- 
prise, and industry, we may naturally expect 
that a stimulus may be applied there to its iO-^ 
creased production. Abandoning for the pre- 
sent, however, foreign produce, it remains to 
state the possibility of growing silk in' 
England, and this part of my subject requires 
a thoinugh investigation. Prussia, Bavaria,an(l 
even Northern Russia, whose climates are 
not superior to our own, grow annually large 
uantities of silk ; and why doef(*not England 
o the same, the answer is, the price of labour 
is here too high ; secondly, the experiments 
tried have already failed. Notwithstanding 
these assertions, I think that it is possible to 
grow silk in England, and grow it even with 
success and profit. To meet these objections 
I would suggest, first, that we ought to breed 
silk-worms m hot-houses throughout the year ; 
and, secondly, that the Pavonia Moths of 
Europe and other countries, as well as the 
Atlas Moths of Asia, should he reared in like 
manner. It has already been remarked, that 
several corps are obtained in the East within 
theyeiir ; and why may we not also expert 
in England several, by means of breeding 
the worms in hot-houses. In India the long- 
est period for a generation of dlk-worms ap 
pear to be forty days : even allowing fifty days 
in Engl.ind for a generation, we may then ex- 
pect seven crops of silk. It we only obtained 
four, that is double the number produced in 
Italy, where they annually rear but two. 1 
need now scarcely add that four crops will no 
doubt repay the speculator for rearing silk. 
I'o reduce, however, his expenditure as much 
as pn^.sible, I would recommend him to feed 
the silk-worms with lettuce instead of mul- 
berrydeaves ; first, as there is less expense iti 
the cultivation ; secondly as, the lettuce can 
be grown cheaply in cue umber- frames during 
the winter months ; and, lastly, as the quality 
of the silk does not depend so much on the 
quality of the leaf as it does on the degree of 
temperature in which the worm is reared. I 
would strenuously recommend the lettuce. 
Should the food of the mulberry-tree, however, 
be preferred to the lettuce, we can still adopt 
the discovery of Ludovico Bellarde, of Turin. 
His plan consisted in giving the worms the 
pulverized leaves of the mulberry-trees, slightly 
moistened wieh water : the leaves were gather- 
in the previous summer, dried in the sun, redu- 
ced to powder, and then stowed away in jars 
for the winter food, or till the tree was in full 
foliage. Repeated experiments made by Bel- 
larde prove that the worm preferred this kind 
of food to ally other, as they devour it with 
the greatest avidity. To reduce still further 
the expenditure, old inen, women, and children 
might be employed in feeding the worms, as 
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i« the case af prewnt in India : indeed 
not, tiie lu the wo rkhbiiBes be rendered 
avai)ahte» thua awarding them amutement and 

prodt ? .V 

With regard to rearing other wt^^-p^at}le» I 
am well convincea that the P^vonia minoi^ 
might be, propagated to any eitent in this 
country, as the larva are general feeders, 
probably the LaOquey Moths mieht also he 
reared with success ; the larger Pavonioc of 
Kurope^and other countries should also be 
tri^. But a great object wonld he to import 
the eggs and breed the Atlas Moths in £np 
landt which have already yielded a fine silk 
well worthy the attention of the manufacturer 
of Great Britain. 

As there is not time at present to enter into 
the merits of the Tas^eb, Arrindi. Biigby and 
Kilisurra silk-worms of India. I merely men- 
tion the chief writers on this subject, viz. the 
celebrated James Anderson, Dr. Roxburgh, 
General llardwicke, and Colonel Sykes, the 
two last, I am happy to say, are members of 
this Society, and 1 am sure will most willinc- 
Iv give all assistance in their power towards 
the aitatnment of so desirable an object as that 
of rearing silk in this country.* 

* Should the first attempts fail, eventually 
there is every reason to believe that success 


fn tphcluding these remarks, I would sug- 
gest formation of a committee to investi- 
^te 4(1 that relates to silk. I^et the silk ima- 
nu&cliiirer learn that the eommitteeis disposed 
to give him all the assistance in its power, 
thatit is equally desirous of his advice and 
observation \ let the mechanic learn that we 
need his practical aid on #bich he alone can 
give ns useful assistance* A report, emanating 
from this ‘•ociety, embodying in it the opinions 
of the manufacturer and entomologist, would 
do some good. J f the object of producing silk 
in England fail altogether, we shall still have 
the merit of meaning well : should it exceed, 
however, thousands of our poorer countrymen 
will find uinpioyment and reap the benefit. — 
Transactions of the Entotmli^gical Society of 
London, vol. i. 1835. 


must follow persenre ranee ns it hat already 
done in other countries Till that wished for 
period arrives, I would earnestly recommeud 
not only the inrrensed cultivation of silk in 
India, but in all our colonies, most particularly 
in Ne^ Holland. At the Cape of Good Hope, 
at the Mauritius, at Malta, at the barren rocks 
ofSt Helena, the silk-worm has been intro- 
duced with partial success ; and from those 
countries may we not in future calculate on 
some increasing produce ? 
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To all to whom the.9e presfcnts shall come. 
Ac. &c . — Note know t/e, that in compliance 
with the said proviw, I, the said James Boy- 
dell, do declare the nature of my said inven- 
tion to consist in the construction and ar- 
ran^icemciit of certain apparatus of machinery 
by which boats or other vessels may be tracked, 
towed, or moved, in a manner pos:jcsing par- 
ticular advantages , under particular circum- 
stances, as will be hereafter explained ; and 
the manner in which the sam^^ is to be per- 
formed or cansied into effect, will be more 
clearly seen by reference to the annexed 
drawing, and the following description 
thereot 

It will be remarked that certain letters and 
figures of reference are used iw this deserp- 
tion and drawing, but that the same letters, 
when repeated, indicate the same parts 
throughout. 


DESCRIPTION OF THE DRAWING. 

Fig. l, represents a sectional view of a 
ferry or ford to which my improved apparatus 
or machinery is applied, and. 

Fig. 2, a [)Ian or bird's eye view of part of 
the same machinery or apparatus. 

In these figures, a, represents a ferry boat 
floating on the surface of the water, and, a, a, 
the chain or cable, which 1 call the bridle, by 
which it is held and prevented from drift- 
ing by the current or stream, h, indicate 
the high water mark, and, c, c, the low water 
mark (see fig. i) ; this ferry being eubjected 
to the influence of the tide, b, b, represent 
two inclined planes or landing places ^ of 
masonry, for the convenience of lairing car- 
riages or passengers at all times of tlM tide. 
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c, is a whimsey^ which may be wprhed by 
horse or other power, around the drum of 
which is carried the endless chain, di d, d, d ; 
this chain is carried across the river or ferry, 
and on the opposite side to that on which the 
wliimsey, c, is placed, where the chain Is pass- 
ed round an horizontal warve or pulley, d, 
from which it returns to the whimsey, c, in a 
parallel direction to that in which it was car- 
ried across the river, as best seen at fig. 9j, 
where, as already stated, the same letters 
indicate the same parts as in fig. 1. Now by 
tracing the revolution of the drum or barrel 
of the whimsey, round wifich the chain, d, d, 

d, d, is wound, it will be clear that the mo- 
tion imparted to the chain will cause one of 
the parallel lines of the chain at the bottom 
of the river or ford to move in one direction 
while the opposite line of chain is moving in 
the revorse direction, as indicated by the 
small arrows placed near the chain in the 
drawing, and also that the direction of motion 
of the chain must depend on the direction of 
rotation imparted to the whimsey. The 
bridle, a, a, which hoUls the ferry boat, a, 
fiHim drifting down the stream, is attached or 
fastened to one of the parallel sides of the 
chain, d, d, d, d, and it is by the motion of the 
chain, d, d, d, d, that the ferry boat, a, is 
tracked or towed from one sitlc of the ferry to 
the other, and returned by the same means 
when the rotation of the whimsey, c, is 
reversed. To prevent the chain, d, d. d, d, bed- 
ding itself in the sand and to decrease the 
frietlon experienced in moving it across the 
•led of the li^er, I have placed friction pulleys 
to <!up\)Ort It, as reprcsentdfi at /, and also 
four guide pulleys intersecting each other, as 
seen Jit F, and separate in a front \iew on a 
large scale at fig. for the purpose of keeping 
the t’hain, d, d, d, d, at the botton* of the 
nvti or tord. But the necessity, or not, e»f 
tlu'we precautions must greatly dciicnd on the 
extent of the ferry and nature of the bed of 
the nver or ford, and must, in all cases lie 
left to the judgment of the engineer oi parties 
entrusted with the construction of the appa- 
ratus. From the forgoing description of 
the annexed drawings it will be seen that 
tlie ferry boat, a, being held by her bridle, a, 
ft, and acted on by the stream, wouhl partake 
tif the property of what is generally called a 
Hying bridge, and sheare or move by the 
action of the stream on the rudder when placed 
on the proper angle, even suppo ing the chain, 
d, d, d, d, to remain at rest ; and this 
shearing motion of the boat, a, which is 
gained by the action of the stream on the 
rudder, as is well known to seamen and 
persons conversant with marine aifairs, 
greatly assists the traverse of 1 he boat across 
the ferry, and thereby greatly diminishes 
the amount of force required to move the 
whimsey, c. It will also be remarked that, 
in such situations as are affected by the tiile, 
1 have found it convenient to attach two 
bridles, one to each side of the moving chain, 
with H small buoy to the other, to which this 
boat, A, is attached, whenever the direction 
of the stream is reversed, thereby preventing 
any crossing of the chain, d, d, d, d, which 


would occur if this precaution was not 
adopted. The arrangement and constriicBon 
of the parts shewn at figs. 1 and 9, m the 
most simple, except the placinj^ of a $lb^lc 
chain or hawser with a whimsey on nac^h 
side of the river, and perfectly efficieiit w^cre 
the bottom of the ford or river is heurd' and 
tolerably level, but, in some cases it may be 
requirea to place a guide for the chain at the 
bottom of the river, which I propose con- 
structing of the form as seen at fig. 4, which 
represents a plan, and fig. 5, a transverse, 
section of a tube provided with a longitudinal 
opening or slit. This tube must be confined 
on the bed of the river by piles or other means 
HH circum 'Stances may allow. In this position 
it w'ill become a guide for the moving chain, 
d, d, df d, rme part of which is passed down 
the interior of the tube, and the position at 
which the boat is attached will be sufitci- 
ently obvious by the letters of reference. 
Although the above description /efers to the 
moving or passing a boat across a ferry or 
ford, which 1 have already put in execution, 
it w ill be obvious that a similar arrangement 
of aiiparatus may be readily applied for the 
purpo^eto tracking or towing boats on canals, 
through tunnels, and into the fiood-gates ol 
docks and similar places ; and in long dis- 
tances, such as passing tunnels, where the 
weight of the moving chain on the bottom 
or bed of the navigation would cause too 
great an amount of friction, I adopt the fol- 
lowing means of lessening it. 

h ig. 6, represents a side view of part ol 
a moving chain the links of which arc pio- 
videdand filled with wood or any other buoyant 
material, the proportion of which to the 
weight of the link of chain may be varied by 
increa'^ing or diminishing the size of the link ; 
I am thus ennhled to render a chain either 
totally or partially buoyant, ami to diminish 
the amount OI friction in moving such chain, 
inasmuch a^- its buoyancy is inci eased. The 
advantages arising from this application ol 
my invention to ferries, similar to that set 
forth and described at figs, l and 2, arc, that 
the ferry boat is passed across much readier 
than by the ordinary method and at any time 
of the tide, without impeding the navigation 
of the river or caaab at the same time that 
the natural position which the boat assumes 
with her hows to the stream render the pas- 
sage of the boat much safer in rough weather, 
as well as much easier moved under any cir- 
cumstances. In trucking or towing vessels 
on canals or under long tunnels, where canals 
occasionally are carried, the partial buoyancy 
given to the chain, as described at fig. 6, will 
so decrease the friction of the chain, used for 
such purposes, as to render the tracking ot‘ 
vessels, in such circumstances, more advan- 
tageously andiyapidly effected. 

Having described the nature of the inven- 
tion, and the manner in which the same may 
be performed and carried into effect. I hereby 
declare that I do not claim, as of my invention , 
any separate or well known part of the ap- 
paratus or machinery hereinbefore described. 
But I do claim as of my invention, the con- 
struction, arrangement, and adaptation of a 
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moving chain, rope, or bawtcT* placed beneath 
the surface of the water of a navigable river, 
lake, or canal for the purpose of tracking pr 
to wi ogboats or anyothervossdlsas faereinbemrt 
described at figs. 1» 9* 3, 4, and 5; and I also 
claim, asof inyin'^tion, tiiat peculiar con- 
struction of chain,* as set forth and described 
at fig. 6, for the purpose of tracking or towing 
boats and any ewher vessels ; and these my 
improvements being to the beat of my know- 
led^ and belief new and never before used, 
I deliver this as my true and faithful spe- 
cification of the same. — In witness whereof, 
&c. 

6nroUed Ociober 12, 1835. — Repertory qf 
Arts, 


EXPERIMENTS ON INDIGO. 

By Nath Ogle, Esq. 

1 have lately been engaged in a set of 
experiments 8n the indigo j and as that sub- 
stance is now so universal iy known as a per- 
manent and beautiful blue dye, it may not be 
altogether uninieresting to your readers to give 
a sketch of its chemical characters, which are 
very striking and rather complicated. 

Indigo ofcommerce is by no means a pure 
colouring principle. It contains a variety of 
foreign matter, part of which it may have de- 
rived from the plant from which it was extract- 
ed, and part may have been added to it 
through carelessness in its preparation ; of 
too parts, a good specimen will not afford 
more than 50 of real blue. 

It is a matter of considerable importance 
to devise some simple, and, at the same time 
economical plan of analysing this drug, not 
only for the purpose of ascertaining the exact 
quantity of colouring matter a given speci- 
men contains, but also what is the nature of 
its impuniies, which 1 have found to vary con- 
siderably in diATerent sorts. In order to find 
the value ofa sample with respect to its pro- 
portion of blue, Mr. Dalton proposes to dis- 
solve one grain in sulphuric acid, transfer the 
solution into a tall cylindrical glass jar con- 
taining water, and then to destroy the colour 
by chloride of calcium, the value of the indi- 
go being in proportion to the quantity of the 
chloride necessary to destroy its c^ur. 1 
consider this to be, at best, a troublesome me- 
thod, and not entirely to be depended upon. 

1 made several eiqteriments on two samples, 
one an excellent East India, and the other a 
very inferior Guatainala ; but the quantities 
of chloride of calcium required to destroy the 
colours were so nearly the same, that the su- 
penority of the East India was nnt manifested. 

Chevreul gives us a very good method of 
analysing indigo in the rough manner. He 
directs that it bu first digested with water, 
which will take up 12 or 14 percent , but the 
quantities vanes much in different sarnp!«;s. 

The water acquiies sometimes a yellow, but 
usually, especially with (iuaiamala’b a dark 
brown colour ; this solution by exposure to the 
air precipiiates Bocks, having a green colour, 
which appear to be partly composed of indigo, 
becoming blue when left in the air ; the 
greater p«ut continues greeuj is soluble iu aU 


. cohpland solution of potash, but does not ever 
turn blue. I have found that this green mat* 
ter, which U very slowly thrown down by . the 
aotioo of the air, is immediately and plentiful- 
ly {precipitated by dropping muriatic acid ipiQ 
a concentrated liquor ; and in the spechnens 
on which my experiments were made, the pre- 
cipHate from the Ouatamala was much muie 
almndant than chat from the East India ; the 
liquor from the former was much darker tlian 
that from thelatter, and it was remarked that 
the Guatamala was very inferior as a dye to 
the East India, yet the quantity of real indigo 
in each did not appear to vary much. 1 con- 
clude, therefore, that the difference in quality 
was owing to a more than usual quantity of 
gluten and brown mailer, and that tiiese sub- 
stances are more injurious than is ^nerally 
supposed, tending to destroy the peculiar bril- 
liancy of the indigo. 

After water has extracted all that is soluble 
in that menstruum, Chevreul directs that the 
residue be treated with alcohol in successive 
portions, by which a further quantity of green 
matter is taken up, bi^t so mixed with another 
red substance that it assumes a dark, ruby 
colour. Chevreul states, that 30 grains out of 
100 are taken up by alcohol, which is rather 
more than 1 found. Lastly, muriatic aciri 
takes up a further portion of red matter, to- 
gether with alumina, lime, andoxide of iron ; 
and pure indigo, amountiog to 45 or fiO pei- 
cent., remains, wiflh a small 

quantity of siig#. f ^ ^ 

Whenind^j|::*pM^^^ to a ^mperature 
about equidUll^W that of meltittg lead, it 
rises in tbeniiPiyf a beautiful purple smoke. 
This wasJ^Own long before any attempt was 
made to detain it in a crysUlluie form by sub- 
limation. If, however, a proper apparatus \& 
employei], and precautions adoptea, it may 
be thus produced, and then assumes a very 
beautiful appearance. The best indigo lor the 
purpose is that preiipitated by agitating in 
contact with air the yellow solution of deoxi- 
dised indigo, which lorms the dyer's blue vat j 
but where that cannot readily be obtained, 
common indigo may be used. In tbe latter 
case, 30 oi 40 giains in coarse powder must bu 
placed in a hallow metallic saucer, and a 
spirit-lamp applied to the bottom till the sur- 
face becomes covered with a copper-coloured, 
mossy -looking substance, taking care to re- 
move the source of heat the moment purple va- 
pours appear. When the saucer is cool the 
crystal must be brushed off with a featiier, and 
placed in another similar saucer furnished with 
a cover, so applied that the internal surfaces 
may not be more than half an inch apart. A 
second application of heat wi!) cause ttic pure 
crystals to rise and plain themselves on the 
upper vessel, the impure substance remaiiiiog 
behind of a coaly appearance. 

The crystals thus produced bear a verysmall 
proportion to the quantity of indigo employed. 
As an average oi four experiments from 10 
giains of impure indigo, obtained by subltina- 
tioQ half a grain of crystals, and the residue 
weighed f>| grains, showing 3 grains of vola- 
tile rriatter to have esiapcd. The crystals 
volaiistd leave no lesidue. When they are 
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viewed through a microscope, they appear at 
long, flat, octcular crystals, appearing red by 
reflected, and blue by transmitted light ; 
they are not, however, always so, sometimes, 
particularly at the commencement of their for- 
mation, assuming the form of very thin plates, 
appearing almost opaque ; indeed, when lying 
in a mass, they always have a brown oolonr. 

Sublimed iadigo may he analysed by heat- 
rncitwith peroxide of copper in green glass 
tube*;. Mr. Crum gives its ultimate consti- 
tuent; thus; — • 

Carbon 73*22 

Azote 11*26 

Oxy-en 12 60 

Hydiogen **•* .... 2.92 


100 . 

These numbers correspond ver\ nearly to, 

1 atom of azote 1 75 or lO 77 

2 aioms of oxygen 2*00 or 12 3l 

4 aiorns of hydrogen .... 0 5o or 3 08 

l6 atoms oi carbon f. 12‘00 or 73*84 

16 25 100.. 

1 am, however, disposed to consider the 
quantity of caibon to be greater, and the quan- 
tity of oxygen to be smaller. I ha, ve repeat- 
edly analysed both sublimed and precipitated 
indigo over fieroxide of copper and protoclilo- 
rubj of mercury (calomel ), and have obtain- 
ed 84 a*' the mean proportion of cat bon in 100 
prirt.s , and it was only \\bea calomel was 
employed that 1 obtained satisfactory prool of 
tMp presence oi hydrogen. But since Mr. 
Crmu’s analysis is generally ron-sidered pretty 
conect, ' do not at pieseiU pUceniuch reliance 
on my own discoid.int results. Organic ana- 
lysis is a very delicate operation, and rc^ljutres 
much experience and a peculiar apparatus, 
neither of which have 1 the advantage of. 

In the year l327, Berzelius published an 
excellent memoir on indigo He found in it 
four fieculiar substances, which constitute its 
ch.ef ingredients, viz. Ist, a substance close- 
ly resembli ig gluten , 2d a brown matter ; 3d, 
a red mattei fthe icsiri of Bergman and Chev- 
reui ',) and 4tn, the proper colouring principle. 

From a sample of good Fast India indigo 
I extracted the gluten by first boiling it with 
diluted suiphuiic acid, then filtering and neu- 
trdlising tlie acid by carbonate ot lime, after 
winch It was ev^orated to dryness and alcohol 
buded on the residue ; this extracted a sub- 
si.ince resembling gl'iten, and particulaily 
chaiiictensed by its smell, which was veiy 
similar to broth. Gluten is itself a substance 
pos-ie«sing properties in common with both 
ttio animal and vegetable kingdoms, hence it 
hds been called a vp^eto-animal substance. 

The brown matter I sepainted from the re- 
sidue left bv the acid by gently beating it with 
a weak solution o( potash, and fiom tiie Te~ 
sidue again 4*11001101 extracted the red matter. 
The alcoholic solution being evaporated to 
dryness, left a ruby-coloured powder, which 
was dissolved by nitric acid, iormiug a fine 
poit«wine coloured liquor, which colour it 
did net long retain, but soon, in consequence 
•f dtcomposition, turned yellow. 


After these operations have been performed 
on it the indigo is not left in a state of parity ; 
it contains, besides insoluble impurities, a 
portion of the green, red, and brown matter , 
out by acting on it by the protosulphate of 
non and lime, and pouring the yellow solution 
of deoxidised indigo, thereby obtained into 
diluted muriatic acid, a copious blue matter 
falls down, which, after washing, may be re- 
garded as tolerably pure. 

By acting on indigo by means of protosul- 
phate of iron and lime, Liebeg produced a 
substance which he considered to be pure 
deoxidised indigo. The proportions I used iu 
ref>eatmg his experiment were, 1,0(X) grains of 
the during, 1,500 of copperass, and 1,600 of 
lime ; these were put into a stone jar, and 3 
quaiU of water poured on them , the whole 
w.is then healed to l30° Fahr., and so kept for 
18 houis, guarded as much as possible from 
atmospheric air ; the clear yellow solution 
was then drawn off by a syphon, previously 
filled with hydrogen gas and mixed with dilu- 
ted muriatic acid, holding in solution a little 
sulphate of ammonia ; a thick precipitate fell 
down, which was washed with water that had 
been boiled, and dried at the temperature of 
212“ ; when quite dry it retained its white 
colour even when expo«ed to the air, but when 
moist It speedily became blue. To this sub- 
stance Liebvggavc (he name of indigogen, and 
he ascertained that in passing into the blue indi- 
go It absorb's 11*5 per cent, of oxygen. The pre- 
paialion of this substance, owing to its power- 
ful affinity for oxygen, is extremly difficult, 
and it was only after repeated trials that 1 suc- 
ceeded in producing it. Ills absolutely ne- 
cessary that all the vessels employed should be 
previously filled with eititer nitrogen or hydro- 
pen, and the water employed be deprived of 
ail by long boilin:'. 

'i'lie action of some of the acids on indigo is 
extiemely intere*>linv. With the nitric acid, it 
foiins two disiinct Knb<itnnces, ancotding to the 
strength of the acid and ttie manner in which 
it IS applied. When a part of indigo is mix- 
ed wrth 8 or 9 paits of moderately strong 
nitric acid, and boiled as long as nitrous fumes 
are evolved, carh'izotic and is formed. When 
the mdigo IS added to diluted nitric acid kept 
boding, as long as effervescence continues, 
hot water being occasionally added to supply 
the lo«s by evapoialion, indigotic acid is 
foimed. 

Tiie particulars of the pteparatiou of each 
are as follows ; 

I'o form carbazotic acid, I boiled some 
small fragments ot the best East India indigo 
in ten times their weiglit of nitiic acid: the 
mass frothed and swelled, giving out a lar^a 
quantity of nitro^ gas, mixed with carbonic 
prussic acids, ft is recommended by some 
ciiemists to add successive portions of nitric 
acid whilst boiling ; but tlieie is nothing, I 
believe, gained bv this. I have tried repeated- 
ly both plans. The solution is bright yel- 
low, and containi^ besides carbazotic acid, 
artificial tannin, resinous matter (which 
forms a film on the surface), and indigotic 
acid—on cooling, carbazotic acid is freely de- 
posited, but not in a pure state, mixed pro- 
bably with a considerable quantity of indi* 
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■otic acid . the residual liquor, hy evaftors- 
tton and adding cold water, yields an addi- 
tional quantity. ... 

The cryatals were dissolved again in hot 
water, which was divided into two gctiial poi- 
tions, one of which waa neutralised by cavbo- 
bonateof potash, and the other by caifbonate 
of ammonia i carbaao tales of potai^ and am- 
monia were formed, and repdatedry purified 
by crystallisation. The former salt appeared 
in the form of long, yellow, semi-tiunsparent, 
and very brilliant needles ; the latter formed 
yellow, flattened crystals. Carbazoiate of 
potash possesses the property of detonating 
wlmn heated like fulminating silver •, car- 
baaotate of ammonia is fuaed and volatilised 
without decomposition. It may be here 
observed, that the sparing solubility of cat- 
baiotateof potash renders its acid an excellent 
test for potaah. Carbaiotic acid is easily 
separated from the salts by the addition of sul- 
pbunc acid; its crystals are in the form 
of brilliant, yellow plates ; it is extremely 
bitter, and said to be poisonous; it may be 
Ibaad and volatilised without decomposition, 
but when exposed to a strong heat it explodes, 
laavj&g a residue of charcoal. 

By Licbeg’s analysis this acid contains no 
hydrogen, but, as iu name implies, it is a 
compound of carbon, nitrogen, and oxygen, 
in the proportions of 15 carbon, 3 nitrogen. 
Othere give different proportions, and Dumas 
found in it 1*4 per cent, of hydrogen. U 
nay be formed by the action of nitric acid on 
many animal and vegetable substances, as 
silk, aloes, &c, . 

To form indigolic acid, mdigo in coaise 
powder was mixed with nitric acid, diluted 
with an equal weight of water ; carbonic acid 
and nitrous gas were produced . but □ 
bazotic acid ; when effervescence had entire- 
ly ceased, it was allowed to cool ; a 
white precipitate fell down, which was boiled 
with oxide of lead, and filtered in order to 
separate the resin ; the clear, yellow solution 
was decomposed by sulphuric acid, and niier- 


bdat a boiling fbmpemure. Iiidigotie seid 
wa^eposited on cooling in minute, yellowish 
wbiiy needles; by repeatedly dissolving and 
re-crystallising it finally assumed the form ot 
a tuft of feathers. 

(To be continued.) 

INDIAN INK.— ^An easy and expeditious 
method of providing a substitute for Indian 
ink, is to boil parchment slips, or cuttings, 
glove leather, in water, till t^ey form a size 
which, when eold,»become5 of the consistency 
of jelly ; then having blackened an eartheny 
plate, by holding it over the flame of a can- 
dle, mix up with a camel-hair pencil the fine 
lamp-black thus obtained with some of the 
above size, while the plate is still warm. 
This black requires no grinding, and produces 
an ink of the very same colour, which works 
as freely with the pencil, and is as perfectly 
transparent as the best Indian ink. It like- 
wise possesses the advantage of furnishing 
artists with a substitute for the article, 
which may be prepared where it maybe diffi- 
cult to obtmn the ink itself. 

DRAWING ON CLOTH.— A new method 
of drawing on cotton and liiien cloth has 
lately been invented by Mr. John Buck, of 
12, Parker-street, Westmiuater, which pos- 
sesses, as far as regfurda the portability and 
durableness of the gaetarial, a mat surperi- 
ority over yet MVlsed. The 

cloth is first'^bjMMrfla 'bj ru'^biqg 
adhesive compV^non, which unites the thread.^ , 
and makes it as easy to draw upon as paper , 
and after the drawing has been made, it is 
done over with a “ thin pdlucid liquid/' of 
varnish. It might he supposed that cloth 
thus tVeated would be stiff and liable to 
crack ; but, on the contrary, it admits of 
being folded of iuany shape or size, with tl<% 
greatest ease, and without injury. A whole 
estate, or township, us the inventor observes. 

may, by this means, be introduced into 
a pocket-book." 
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wirm aw ■h<i*atin«. 


— th« said proviso, 1, the said 

To all to whom thesepreaents shall come, &c. hereby declare the natore of my said inyenno 
1 ^, Hiat is compliance with and the manner in which the same >■ 
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Mrfonned are fully described and ascertained 
in and by the following description thereof, • 
reference being had 4b the drawing hereunto 
annexed, and to the figures and letters marked 
thereon (that is to say) ; 

DESCRIPTION OF THE DRAWINO. 

Fig, I, represents my improved apparatus 
affix^to a gas-burner. 

Fig. 2, is a longitudinal section of one of 
the said apparatus shewn separately, and is 
intended to be screwed or otherwise fastened 
to any tube through which gas or other fluid 
is to be passed, and the flow of which is re- 
quired to be regulated or stopped off. 

Fig.a, it aplan of fig. l, and. 

Fig. 4. is a side view of the same apparatus. 

In each of these figures the same letters 
indicate similar part ; «, a, being the tube or 
way for the flow of the gas. 6, is a partition 
formed within the tube, a, thus dividing the 
tube into two chambers or parts, c, is an 
opening formed in the tube, a, the upper 
portion thereof is of o circular form, which is 
the shape I prefer, but do not confine myself 
thereto. This arrangement is clearly shown 
in fig. 3, the valve being remoi¥‘d in order to 
■hew the construction. The vahe by which 
the opening, c, is closed or contracted consists 
of a flexible material, c, fastened by a screw 
or other means to the part shewn in section 
at m, which covers completely the opening, r, 
and which for gas apparatus, and for purposes 
where the chemical properties will not injure 
the same, I use leather, whicli is screwed to 
the part, m, and the leather valve is affixed 
gas-tight over the recess fo^ned on the tube, 
o, a, as is clearly shown in the various figures 
in the drawing. It will thus lie evident that 
gas cr other fluid pa.s.siug iii the direction of 
the arrows will when the valve, e, is off its 
■eat, pass over the partition, f/, and then pass 
off from the other end of the tube, a ; but such 
gas, or other fluid, will be prevented passii g 
in any other direction by tlie valve, e, being 
fixed all round, and gas-tight at its edges, y, 
is a metal cover which carries the handle, h ; 
this handle has a screw, i, by which it is forced 
into or withdrawn from its seat or opening, 
tf. Attached to the part, m, is a .socket,/. 
On the other end of the screw , t, is formed a 
head which turns easily in the socket, /, con- 
sequently is capable of lifting tlie valve from, 
or closing it over, the opening, c. The handle 
I prefer to be moveable and therefore have 
omitted it in fig. 1 . 

Having thus described the arrangement of 
the apparatus, and the manner of combining 
the same, 1 would remark, that I usually cast 
the tube', a, a, in one piece, as is shewn in 
the drawing, but 1 do not confine myself 
thereto, for it will be evident, that a similar 
arrangement may be added to an ordinary 
piece of tube. And I would further remark, 
that I do not confine myself to the use of 
leather as the flexible material for covering 
the opening, r. What 1 claim as my invention 
is, theconbiuing the flexible valve, e, of any 
suitable material, with a tube, a, arranged as 
above deseribod, into an improved apparatus 


fc4 regulatiag the supply of gas to the burner, 
and for stopping off the same, applicable also 
as a cock in drawing off, or regulating, the 
flow of other fluids. — In witness whereof, &c. 
Enrolled December 22 , 1835 . 


PERSPECTIVE MADE EASY. 

f Continued from page 141.J 
Rulk. — F rom the place of the point in the 
ground plan draw a line to the point of sight ; 
and from the point where this line cuts the 
picture-sheet, let fall a perpendicular upon 
the line a 6 in fig. 2. After this, from the 
place of the point in the ground plan, whose 
perspective is wanted, let fall another per- 
pendicular upon the line a 6, in fig* 2 ; on this 
perpendicular setup the height that the point 
stands at in the elevation above the line a 5, 
measuring this height from the line a 6 in the 
perspective view ; then from the height so set 
up, draw a line to the point c in the perspective 
view, and the place where this line cuts the 
perpendicular let fall from the point In the 
picture-sheet, where the lineMrawn to the eye 
in the ground plan cuts it, is the perspective 
of the point wanted. 

Ex \MrLJc 1 . — Suppose that we want to find 
the perspective of the top point s of the 
pyramid U. From s, in the ground plan, draw 
aline sc to the eye ; and from the point f, 
where this line cuts the picture -sheet, let fall 
a line iu perpendicular to o5, in fig.2. Then 
from the point s let fall a line sv perpen- 
dicular to aft, in fig. 2 ; on this line set up the 
point V, above the line ah, at a distance equal 
to the height of the top v> of the pyramid, above 
the line <i/>, in the elevation, and from the point 
ndraw^ u line to r, in the perspective view, and 
the point «, where the lines rraudfw intersect, 
is the perspective of the top point of the 
pyramid. all the lines that run up the 
bides of the pyramid meet at the top, the 
perspcctiM’ view of the pyramid is completed, 
by finding the pcrspi cLive of the other ends 
of these lines, and joining as many of these 
points as are not lijd hy surfaces in front of 
lUein with the point w, and then join the 
perspectives of the points at the bottoms of 
the lines, the one w'lth the other. The method 
of drawing the enbe in front of the picture, 
and also the cube on which the pyramid stands, 
is fully sketched out in the engraving. The 
six sided prism C is drawn in perspective, in 
the very same way as the pyramid — by finding 
the pcr'.peetives ot the points at the ends of 
all the lines in it, aiidjoialiig these perspective 
points. 

Example 2. — To find the perspective of 
a circle, or any other curve, in order to 
illustrate this example, we shall take the 
circle on the top of the pillar D. Mark off 
at random any number of points, xi/z, in the 
ground iilaff of this circle, and find by the 
rule tltc pc‘rspective of each of the.se points ; 
then when that is done, connect the perspective 
points by a curve line, and this Hue will be 
the perspective of the circle on the top of the 
pyramid. Tjjc method of fiiidingthe perspective 
of the point x is sketched out in the engraving. 
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FORMATION OF A SOCIBTY OF BIBLIOPUIJLISTS. 


RsMAfiKS.— 1. Figs. 1| 9, aada, aredraxln 
on « dniwiiig-boardf in Hndi positions that 
tha lines marked ab, the one In the elevation 
and the other in the perspective view, are 
parallel to the line ah, whm represents the 
piotnre-slieet in the ground plan ; and these 
lines are drawn with the square applied to the 
edge of the drawing-lioard In the ordinary 
way ; so in every instance where it is wanted 
to draw a line perpendicular to the line ah, in 
the Mrspective view, the thing is done at 
once oy moans of the drawing-square. And 
when the height at which any point stands 
above the line ah, in the elevation, is wanted 
to be set up on the line drawn perpendicular 
to a h in hg. 9, from the position ox the point 
in the ground plan, you have only to apply 
the drawing-square to the place of the point 
in the elevation, and draw a line across the 
drawing-board, and this line will cut the per- 
pendicular line at the proper height above a b 
in fig. 9, Now, it will be evident how the 
ground plan and elevation should be placed, 
in order to dhiw the perspective view easily. 

2. Points, lines, and surfaces, in contact 
with the transparent plan, must be in the 
same position with respect to each other, and 
must have the same shape and dimensions iu 
the perspective view that they have in the 
ground plan and the elevation, as the lines 
drawn to the eye representing the rays of 
light, do not converge till after they cut the 
transparent plane. This is the reason why 
the position of the point of contact of a line 
commencing at the picture-sheet is found in 
the perspective view, in the point where a 
horizontal line drawn from the place of the 
point in the elevation meets a line let fall 
from the place of the point in the ground plan, 


perpendicular to the line a b in the perspective 
view, 

3. The line ab, in fig. % shows the inter- 
■e^on of the transparent plane with the 
horizontal surface on which the objects stand. 
If the objects do not stand on a horizontal 
surface, the line ab, in fig. 3, represents ahori- 
zontal surface drawn through the lowest point 
in the object ; and a b, in fig. 2, shows the 
intersection of this horizont^ surface with 
the picture-sheet. The Lines marked a b, iu 
the perspective view and in the elevation^ need 
not be drawn when the position of the elevation 
is such, that the height of any point in an 
object can be set wp on the line drawn per- 
pendicular to a b, in the perspective view, from 
the place of point iu the ground plan, by 
means of the drawing-square. But they (the 
lines marked a b, in figs. 2 and 3,) are of 
great use when the elevation cannot be got in 
a proper position, or when the elevation is 
drawn on a separate sheet from the perspective 
view. 

4. As r, in the elevation, marks the position 
of the point i, as well as the point of sight, 
draw a line parallel tq a b, through c, in fig. 3, 
till it cuts a line, let fall from the point t, in 
the ground pldn, perpendicular to a b, in fig. 
2, the point c, in the perspective view where 
these lines meet, is the position of the point 
t. The point c, in fig. 2, is cdso the position 
of the point of sight, for a point must be 
placed above, or below, or to one side of 
the point of sight, before the lines drawn to 
the eye which represent like rays of light from 
the point, and which mark its position on the 
picture- sheet, can converge or diverge bet wizt 
the point and theHransparent plane. ' 

(To tt Continued.) 


MISCELLANEOUS LITERARY NOTICES. 


BELGIUM. 

A Society of Bibliophilists ha.s been formed 
at Mods, who purpose publishing unedited 
literary and historical documents, and to re- 
print treatises which have become extremely 
rare ; always preferring in both cases what is 
especially interesting to Moiis or Hainault. 
The number of members is limited to twenty- 
five. The first ntunber of its publication, 
which has just appeared, consists entirely of 
a MS. of 16H1, hitherto unedited, treating of 
the government of Hainault subsequently to 
the death of the Archduke Albert, on the 
23d of July, 1621. 

It is now decided that Belgium is to have 
(or rather it already has) four Universities, 
two of which only are suppefited by the 
government, ithmely, those of Ghent and 
Liege. The ancient University of Lonvain 
is suppressed ; but the magistrates of that 
city have made an arrangement with the 
archbishop of Malimes and the o^ber prelates 
of Belgium, for establishing at Louvain tbe 


new Catliolic University, lately founded with 
the sanction of the Pope. The fourth is the 
free University of Brussels founded by private 
individuals. 

FRANCE. 

Some years ago a bookseller at Orleans 
bought, at the sole of a private library, a 
valuable copy of the edition of Cicero, pub - 
lisiied in 1555, by Ch. Stephens. The 
margins are enriched with above 4000 cor- 
rectioii.s, wnttenby H. Stephens and another 
learned man, who is distinguished merely by 
the name of John, perhaps J. Scapula. This 
book seems to be intended as the basis of a 
new edition, probably that which H. Stephens 
mentions in his Castigationes inquemplurimox 
locos CiceroniSf*^ which never appeared. We 
hear that the bookseller, who gave twenty 
francs for it, will not sell it under 1800 
francs. 

Tbe antiquarian and historical publications of 
Franca are proceeding with great spirit. Tbe 
first volume is just published of M. MiehePs 
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THE WonKS OP RIDINGER TO BE REPUBLISHED. 


collection of chronicles and other orif^innl and 
unpublished documents, relating to the reigns 
of William the Conqueror and his sous, a 
book extremely valuable and interesting to 
Englishmen. It forms an octavo volume, 
and contains large portions of the Norman 
Metrical Chronicles of Geoffry Gaimar, of 
an anonymous continuator of the Brut, of 
Peter de Langtoft, of Benoit de Saintc-More, 
and an Extract from a metrical Life of King 
Edward the Confessor. The second volume 
will contain the Latin lives of Here ward, of 
Earl Waltheof and his wife Judith, and of 
Harold, with an early Latin poem on the 
battle of Hastings, and tllfe Diet de Guillaume 
d* Angleteyyey by Chretien de Troyes. At 
the end of this curious collection will be added 
complete Indexes and Glossaries. 

The Commission Historique is also pro- 
ceeding vigorously in its labours. Copies 
of its publications are shortly expected, and 
shall be duly noticed by us. M. Guizot, 
who is preparing a report to the king on the 
subject, has appointed Thomas Wright, B. A. 
ofTrinitj’ College, Cambridge, Euglisii cor- 
respondent of the Commission. • 

M. Raynouard, one of the first scholars 
of Europe, and well known for his work on 
the Poems and Language of the Troubadours, 
published in the years 1816 — 1821 , with the 
title of“ Ch(»ix dcs Poesies originules de 
'I roiibadours,” has been ever since engaged 
on a work which he calls “ Nouveau Choix 
des Poesies originules des Troubadours.’* 
Like the preceding, it will^ consist of six 
vohimes, 8vo., of which the 3rd to the 5th 
inclusive will be occupied by a Dictionary of 
the Roniane Language of the Troubadours, 
compured with the other languages of Latin 
Europe. The second volume, being She com- 
mencement of the Dictionary, is just pub- 
lished, and furnishes striking evidence of the 
extent and depth of the author’s learning. 

gp:umany. 

The Book Catalogue of the Leipzig Mi- 
chaelmas fair announces* 3164 works, partly 
new, partly new editions, maps, ike. In the 
Easter Catalogue there were 3767 1 making 
together 6331. Among them are books and 
pamphlets on ' scientific and miscellaneous 
subjects : in the German language, 2800 ; in 
ancient languages, 208; in foreign living 
languages, 176 ; novels, 164 ; plays, 32 ; 
maps and charts, terrestrial and astronomi- 
cal, 84; 178 translations from foreign lan- 
guages, (of which 58 are novels); and 199 
periodicals. 

Neff, of Stuttgart, has announced a Ger- 
man translation of the eight Treatises written 
for the premiums bequeathed for the purpose 
by the late Earl of Bridgewater. Dr. Hauff, 
editor of the Morgenblatt, is named as one of 
the translators. 

The house of Hallberger, of Stuttgart, 
has produced two volumes of a work which 
IB professed, we know not with what truth, 


to be written by Prince Fbckler Muskau, 
under the title of “ Vorletzter Weltgang von 
Semilasso. Traum und Wachen. Aus den 
Papieren Verstorbenen.” These two volumes 
which were published in September and, to be 
followed in a few weeks by a third, compre- 
hend the Author’s Travels in Europe, end 
the succeeding ones will contain his observa- 
tions on Africa. 

Crenzbauer, of Karlsruhe and Leipzig, has 
commenced a picturesque work, entitled 
** Die Klassischen Stellcn der Schweiz und- 
deren Haupt-Oite in Originalansichten dar- 
ge‘<tellt.” It will be completed in 24 monthly 
parts, royal 8vo., each containing .3 engra- 
vings on steel, by H. Winkles, from drawings 
by G. A. Muller, and a descriptive text by 
the veteran Heinrich Zschokke. 


In 1824, Heinrich Meyer published the first 
portion of the History of Fine Arts among the 
Ancients, which related only to Greece. The 
continuation of that excellent work, which 
was ready for the press at the time of his 
death, in October, 1832, is announced f«>r 
publication, under the superintendence of M. 
Ricmcr, librarian to the grand Duke of Wei- 
mar, by the title of “ Heinrich Meyer’s Ges- 
chichtc der bildcuden Kunst bei den Griechen 
und Udmern.” It is the result of iq.iny 
years’ researches and observations, which 
suggested themselves whilst he was engaged 
in editing Winkclmann’s Works jointly with 
Fernow and Schulze. Meyer was not eminent 
merely as an artist and a scholar : he was a 
genuine philanthiopi‘'t. In his last will, after 
deducting a few legacies, he left the whole 
remainder of his property, amounting to 
about 33,000 dollars to the poorof WT-nnar. 
The interest of that sum is now applied to 
the relief of the poor of Weimar at their •>wn 
homes, by supplying them in illness with 
medicines, and with medical and every other 
kind of ntten. lance which they stand in need 
of. The Grand-Duchess takes upon hcisclf 
the chief direction of this useful charity. 


The works of J. E. Ridinger, whose imri- 
vnllcd etchings ofanimais have always enjoyed 
the highest reputation, not only in Germany, 
but in foreign countries, have become so 
extremely scarce and dear, that we are glad 
to see an advertisement of the Bibliographische 
Institut, in Hildburghausen, announcing 
that it is in possession of the original plates, 
which arc in excellent condition, and will 
publish them in monthly parts, each contain- 
ing from four to eight plates, in imperial 
folio, at the very moderate price of about 3s. 
fid. per number. 

• 

M. Habn, at Hanover, has published the 
first part of a highly important geological 
work,” Die Versteineruugen des Norddeut- 
schen Oolithen Gehirges,” i. e. The Petrifac- 
tions of the Ofilite Mountains of the North 
of Germany, by Fred. Ad. Roemer. The 
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flntnmnber contains 12 lithographic plates 
In 4to. The vrork will be completed in three 
numbers, representing nearly 500 species of 
petrifactions, with a geologicM introduction. 

The same house has published Monumenta 
Germanise Historica, mm the year 500 to 
1500, under the auspices of the Society for 
publishing the Sources of the Affairs of 
Germany in the Middle Ages, edited by Dr. 
Geo. H. Pertz, tom. iii. being the first 
volume of the laws of Germany in the Middle 
Ages. 

** A young German army physician has 
discovered in a convent here a complete copy 
of the nine books of the Phoenician History 
of PhilO'Byblius, which he translated into 
Greek from the Phoenician of Sanchoniatho. 
It is properly a chromiole of the town of 
Byblos; but as that town was in alliance 
with Sidon, ^nd in the sequel became depen- 
dent on Tyre, the history of these cities is 
very circumstantially related. Neither are 
neighbouring cities, people, or dynasties 
neglected, or the coasts of the islands occu- 
pied by Phoenician colonics. The eighth book 
is particularly important ; a catalogue of all 
the troops, war chariots, and ships of each 
town, and of each of the many dependent 
colonies. Only the colonies in Spain were 
independent, and allowed no persons from 
the mother country to visit their ports, except 
the merchants from Tyre.’* (Another letter 
adds that it will be published in Germany.) 

The University of GOttingen has received 
a valuable present of Chinese books from Dr. 
Velthansen in London, which he purchased 
at Canton. There is with them a very large 
and accurate map of the Chinese Empire. 

HOLLAND. 

M. Noorda van Eyringa, who is well known 
to the learned world by his valuable labours 
In the Malay languages, has just presented to 
the king his Dictionaries and Grammar of 
the Languages of Kromo, Ngoko, Modjo and 
Karri {quer^f Kawi ?) in the island of Java. 
These works will be of infinite use to the 
Dutch civil and military officers, as well as 
to strangers visiting that island. 

The Chevaler Rifaud, celebrated for his 
Travels in Egypt, Nubia, and the neighbouring 
countries, in which he spent twenty-two 
years, has brought back with him to Amster- 
dam a collection of more than six thousand 
drawings made on the spot, and embracing 
every thing connected with art that presented 
itself to his view. He has already commenced 
the publication of his Travels, and says, in 
the announcement, that he discovered, among 
other things, sixty statues, tue smallest of 
which is of the natural size : and that he 
copied numerous inscriptions and tables of 
hieroglyphics. 

PRUSSIA. 

Two works, which might "as properly be 

led one work, from their connection with 


each other, by Dr. Gottfried Sohadow,^ 
Director of the Royal Academy of Arts at 
Berlin, have just been published, with the 
titles of Polydlet 5c Polyoletes, or Measures 
of the Human Body, according to the Sex 
and Age, 5cc. German and French, 4to, with 
29 lithographic plates, folio; and ** National 
Physiognomies, or Observations on the Dif- 
ferences of the Features, and of the External 
Conformation of the Human Head,^' acon- 
tinuation of Polycletes, 4to, with 28 litho> 
graphic plates, fol. They must be highly in- 
teresting to anatomists and artists. 

• 

** Der Preusische Staat, in alien seinen 
Beziehungen,” compiled by a society of men 
of learning and friends of national topo- 
graphy, statistics, 5cc. under the direction of 
Baron L. von Zedlitz Neukirch, is destined 
to fill a desideratum that has long been felt. 
It appears periodically, and has now reached 
its 7th number. 

RUSSIA. 

A very important wvork bas just been pub- 
lished by M. ^chnitzler, autbor of the much 
esteemed “ Statistique Gdn^.rale de TEmpire 
de Russie.'* ITiis new work la** La Russie, 
la Pologne, et la Fiolande ; TaUeau static - 
tique, geograpfaique, et historique, de toutes les 
parties de la Monarchie Russe, prises isol^- 
ment. 1 vol. 6vo, 720 pages, with three 
plans. 

On the proposal of the Minister of Public 
Instruction, the Emperor has been pleased 
to extend to tllb end of the year 1836 the 
scientific expedition of •M. Fcodorof, id 
Siberia, at the public expense, the chief object 
of w'hicb is to ascertain the exact position of 
several places between the 30tb and 60tb de- 
grees of latitude. 

Mr. A. J. Sjoegren, who has been travelling 
for some years in the northern ports of 
Russia, with a vie,w to historical and philo- 
logical re.scarches, and who has collected a 
vast number of valuable MSS. and most 
curious inf -mation, is now gone to pursue 
his researches lu the Caucasian provinces. 


The Imperial Academy of Sciences has just 
lost its first vice-president, Mr .Henry Fr. 
Storch, privy councillor, and grand cross of 
several orders, who died in the night of the 
13th of November, at the age of 60 years. He 
acquired deserved reputation by the publication 
of several useful works, among which are the 
Statistical and Historical View of the Russian 
Empire, and his Course of Political Economy. 

SANDWICH ISLANDS. 

Mr. Tinker, an American missionary, has 
commenced a periodical work at Honoruru, 
in Woahoo, one of the Sandwich Islands 
This capital now contains 7,000 inhabitants, 
and the miBsionaries keep three presses 
going there. 
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TOPOGRAPHY OF INDIA. 

COMPILED FROM VARIOUS WORKS AND MANUSCRIPTS, 

BY TflE EDITOR. 

THE TOPOGRAPHY OF ARRAKAN. 

It is difficult to pleafie every class of our readers, and being apprehensive 
that the historical portion of our Topography may be deemed irrelevant to a 
Medical Journal, we shall give this portion of our labours to the Scientific 
Journal, and that which relates to climate, situation, diseases, &c. to the 
Medical. 


ARRACAN 

iCoutmued from page 148.) 

They live partly in hou«ie8 of their own, and 
on their estates ; partly in cloUttrs, which 
jU-e founded hy their king, or great men (T), 
and generally very sumptuous : but they are 
all subject to one spiritual head, as before- 
mentioned, Ry them the children, both of 
the nobility and gentry, are educated in the 
knowledge of their religion'and laws : and they 
are said to be exceeding hospitable to strang- 
ers. They have among them many hermits, 
like the Joghis^ of the western parts of India ; 
who are distinguishevl into three kinds or or- 
ders, named Gr£pi, Mantgrepi, and Taligiepi 
These infiict on themselves very rigo- 
rous penances ; for which they are held in 
great esteem among the people.* • 

The government of Arrakan is chiefly in 
the hands of the twelve pnncos liefore-nien- 
tioned ; who are honoured with the title of 
kings, residing in the principal cities, in 
twelve royal palarea, vvith each a great serag- 
lio, as well mr their women, as those they 
educate for the king of all the rest, who keeps 
his court in the city of Arrakan. 

This monarch affects as lofty titles as any 
of his neighbours stiling himself fmperor oy 
Arnkan, possetsor of the while elephant (X), 
with the two Kenekas, and, by virtue of them, 
rightful heir of Pegu and Braina. Lord of 
the twelve Boyoni of Bengal and of the 
twelve tings (meaning those in Arrakan) 
who lay the highest hair of their heads under 
the sales of his feet. His usual residence is in 
the city of Arrul^an. but it is customary with 


* Ovinst p. 577, Ac seq. 

(T) Schoutin, p. 835, Myi, their tioiiseii are 
either near the pasoHs, nn rncka. or no little bills ; 
where Urey live like hetmils, sequestered from the 
world. AUhoiigli their air and gait is modest, yet 
one may discover pride In it. 

(U) These names seem to he taken from Mendez 
Ptnto» Other authors call them in general Tali 
poi, or Talipoins. 

(X) This lamona white elephant was wrested 
from the king of Siam, by him of Fegu, in 1567. 
It was taken by the king of Tangu, at the suricnd. 
er of Pegu city, in 15W. and delivered to the king 
of Arrakan toon after. 


him in summer to spend two mQpths in a kind 
of piogress by water to Orietan. In which 
he IS attended by his nobility, in boats so art- 
fully contrived and disposed that they appear 
rather like a floating palace or city than what 
ihcyaie. In this progress he does not omit to 
administer justice ; but hears causes as regu- 
larly as when at land. One pretence for this 
maritime journey is to visit the pagod of Quiay 
Poragray, their su preme deity ; to whom ho 
daily sends a sumptuous dinner. 

This, among many instances, shews, the 
kings of Anakan to be very superstitious ; and 
this superstition fiequently leads them iuto 
acts of the greatest barbarity. 7nst relates of 
one oi them, that, being told he could not 
long survive his coronation, which is perform- 
ed with the greatest pomp, he put it off, al- 
though the Uigh-piiesi was already setting the 
crown on his head ; nor would admit that 
ceremony for the space of twelve years: but, 
being piessed to it by his lords, and not ahio 
to defer it any longer, he consulted a Mo- 
hammedan, to know whether there was any 
way to avert the omen. 'I’he Musulma7i, with 
an intent, it is said, to destroy those whom he 
reckoned enemies ol his religion, told the king, 
that an electuary made of hearts, wherein 
were to be GOOD belonging to his subjects. 
4000 of white cows, and 2000 of white doves, 
would protect birn from the threatened dan- 
ger. The king, relying upon this false infor- 
mation, built a house, the foundations where- 
of, to render il still more auspicious, were 
laid upon women great with child : and, on 
that occasion, sacrificed no fewer than 
18,o00 innocent persons, with a view to pre- 
serve his own life.* 

We meet with no account of the descent of 
the kings of Arrakan , but we learn from au- 
thors, that, to preseive the blood uiimixed, 
they are obliged to marry their eldest sisters.f 
This monarch scarce ever goes out of his 
palace, above once in five years {%), when he 
does it with great solemnity ; but passes his 
life there with his queen, and a great number of 


* Ovliigt. p. 570, & srq. 
f Tnii ap. Ovinai- P> 58^. 

Mctholil Bp. Purch. Piter, vol. 5. p- 1005. 

it) Except we luppoee In hi* progrcti, afore- 
said. 
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concubine^. Every year the sikkes (Y), 
'who are his favountes cause twelve of the 
loveliest maidens to sought for thiougii 
the realm, and dressed ip fine white linen. 
After this, they arc exposed for six hours to 
the most violent heat of tlie sun, that they 
may swcHtasmuch as iJO'^sible. This done, 
other habitsare brought them to put on, and 
1 heir sweaty ones examined by persons ap- 
pointed, w ho make their report ; and the 
young ladies, wliose sweat has no disagreeable 
smell, are presented to the king, and placed 
among his coucut>mes. 1 lie rest are deposed 
of, with poitions, to his courtiers. All the 
females are laugiit music and dancing, with 
whatever else may help to render them agree- 
able. in hopes of arriving to that dignity. It 
is 6aid» that they who have obtained ii,form 
themi«elvcs also to the exercise ol arms ; alter 
which they are distributed into the puncipal 
apartments cfC tlie king and serve iiim for 
guards. • 

The king*? of Arrnkan were formerly almost 
continually at war with the great ; but 

never came to a set battle, for they do not 
care to hazard their troops rnuchf. I'hese 
monarehs, however, for the vastness of their 
treasure and military strength, are con«i> 
derahle aif most eastern princes About 150 
years ago they became tamous by tbeir wars, 
and much enlarged their dominion^ bv the 
conquests they made both in Bengal and Pegu. 
However, it is observed, that they were gene- 
rally unsuccessful in their wars against tiie 
Portuguese ; who, in l605, defeated the kiug^s 
fleet, cOQsisUng of no Lwer than 540 sail (or 
barks) ; and, not long after, he was forced 
three times to retire from before iSni/im ('now 
belonging to Pegu), though he attacked it with 
a fleet of l200 sad, and an army of 30.000 
men. accompanied with 3500 giCdt and small 
cannon However, the king of Rakov (or 
Ar/akiin) by degrees humbled them, as will be 
related heieafter. 

'I’he first account we meet with of the affairs 
of Arrakari is about the year 1569 ; at which 
time the king ot Pegu (of the Burma or Bmma 
race), growing very ]jowerful, sought, by all 
manner of ways, to subdue that kingdom. Hut 
he was not able to compass bis design : for 
first, he had no fleet to t ran -port an army by 
sea„; wbeieas the king of Anakan could arm 
200 eallies in his defence : and, in case he 
should invade that country by land, the in- 
habiiants weie readv, by means of sluices, 
to lay the same all under water, and eithei 
drown their enemies, or impede tlieir march. 
However, at that time, the Portuguese of 
Chatigan having slain the governor of that 
city, which belonged to Beugdl ; and it being 
made an article of the accommodation which 


* Schniit. »Ui iupr. p 233. 

t SvIiiMit tilfi. S'lpr. p. x28. 

} Jarilc. ap. liviiigt. p. 578. 

(Y) Acrorrtiiie tn Ovlngton, p 579, Uif twelve 
povernnra, tiilird ktnsi, aie «*t*iis!ril^ to pick out 
twelve gills evf'ry >eur, wiildn tbcir provinces, and 
educate ilieiti, ai ihe king’s ctiarge. in ilieir serag- 
llos, till they are twelve years old ; at winch ase 
ibev are carried lo enuri, and chosen by the smell 
Ol their awraty so inents. Edourde Barbosa re 
Isles tu iIjc same put pose. 


aoon after took effect, that the chief com- 
mander of the Portugueeet who had then 
ci.fhteeu ships in the |>ort, should depart the 
place with Ins vessel ; the king of Arrakan, 
to strengthen himself against his neighbours, 
invited the captain to come into hi» domini- 
ons*. By this means the Portiigufise first 
found an inti oduction into Arrakorn ; where, 
by degrees, they gained a conoideraflle foot- 
ing: which they lost again, at length, tiy 
their insolence and crimes. 

TfiE-sE Portuguoe, however, proved of 
great seivice to the king of Atrokan; for. 
in 1581, the king of Pegu, having at length 
procured a fleet of 1300 sail resolved to con- 
quer that country. With this view he sent 
that ntimeruns armament, under the com- 
mand of the prince his son, towards tha 
Anakiin coast. The prince beiiitr inloimcd. 
Ill his passive, tliat \wo Ptniugue'-e f;:\\\ioU 
ha I tak* ri a ship of liclily laden, ho 

detached sixteen of ins best sailors tu altark 
tliem. riie galliots ipceivtd them bravely, 
and disabled several of tliein : till seeing 
the whole fle^t corning down upon tfiem, 
they made tlie best of their way into tlie bay 
of Arrakan "t*, which prevented the piince 
from making a descent. 

Arrtn this, .4f »rtA:*aa seems to have been 
freed ftoin anv attempts on the side of Pegu, 
w'hose arms turned against other neigiiboui- 
ill? nations. \or did the king ol Anakan 
take that oppoitunity to attack his mof-i <lan- 
gerous ent'niy, for fear of drawing back his 
lesentinent uponahim. Bui at length the 
power of Pe^»-u having been greatly exliausted 
by long vvais, p.-irticularly with 6 'jhw, sevi ral 
of the bordering i.ions, taking ailvantage of 
Braujinof(o\ disir' entered into :i league a- 
gainst hnii'’ Among iIp^ rest S/tilimi Sha ( A ), 
Airakau, was one. This pnnre. in the year 
king of 15.98, laid s ege lo'tliecity of P'gu, aiui 
w.isjoi.iefl soon aftei|hy the kiuR ol Tangu. But 
being called away for a while about some of her 
afl'airs he left tiie coniipuance of the siege to tho 
kingot Taugn: who made so good use of his 
time, tliat, before the king returned, he. Iiad got- 
ten Ri rrjyimifce w;th all the royal family, into 
Ins hands, and carne‘l off almost the whole 
treasure of the captive j»rinci' amounting to an 
immeu.se value ; leaving behind above Hnee 
millions ID silver and other metals, ivhicnNlhA 
thought not worth wdide to take with him. 

SlillAMl Shdh, coming back to Pegu, 
took the kingdom into his possession, with ihe 
silver wiucli the king of Tangu had left for 
iiim : but not brooking to be so tricked by 
Ins good ally, who had agreed to divide the 
spoil, he sent to demand a farther share, with 
the wfiite elephant, and the captive king’s 
daiiginer , he likewise required that the king 
himself should either he sent to him, or slam ; 
threatening otherwise to invade Tangu* To 
avoid this visit, his demands were complied 
with ; the king’s brother, and tvio of his sons, 
sent also; and the dethroned tyrant was put 
to death. 

(To be continued . ) 

* < aesstr Fiertrnc Mp. Purch. otfer vol. If. p* 1790* 
tDe Faria Portug. Asia, vol. ii. p. 869, A seq. 
(A) Called, afterwards, SM/hnikm, which 
BceniB the more natural name of the two. 
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riir ^oroiul chiijitci of 1 )t. McCLIlamrs 
work optMH with u I'cneml description of the 
(listru . lit* introduces hi'- reader to the ]jas«. 
of Rij’indeo, the capital of Uohilcund* ninety 
miles north, or cif'ht marches Iroia Bareilly ; 
he repic‘-eiit-i the .spot as bcint^ in th«' form of 
an amphitheatre, surrounded by delijilitful 
itiou'itain scenery. /U a narrow outlet eiuei- 
i-es the {Treat northern brunch of the fi- 
xer Goirra, waterin{^ the plains ol Rohilcund 
and Oude, until it joins the (riiiifces near 
lihazetpore. 

Three marches further north, our author 
hrinps us to Lohooghat. The first march 
IS over a nigged group of mountains 5,000 
tecl above the sea. From the .summit the 
view of the Himalaya is intercepted by a .-till 
higher range. The traveller descends to 
BelKet ; the country between Belkct «nd 
Burmdeo is represented ns uninhabited. l)i. 
McClelland states, however, that a few huts 
may be found on the elevations, hut the valleys 
arc uninhabited at least during six months 
in the year. V\ e xvish our author had been 
])articuliir in specliying the month, s, we sus- 
pect they arc the four preceding and the two 
Micceeding the termination of the rains. 


Thus it IS that the rudest inhabitants of the 
earth are made wise by cxperieifce and ob- 
servation. Miliaria, during the periods 
which we have alluded to, exists in all its 
Mruleiice and drives the lowdanders to the 
highest ch‘\atu>ns. 

Tho«e who arc sceptics as to unhealthinc&'s 
from ditclics and low marsliy spots, let them 
learn a lesson from the examples of these 
mountaineers. Our author next ascends to 
C.houni Ibiny, which is situated on a ridge 
vergiiicr along the ba'-eofthe Himalaya chain : 
from this ^pottlie enowy peaks burst upon the 
view’. Dr. Medelland speaks of the scene as 
indc.-eribabiy magnifieent. Mountain scenery 
in all eouutric-5 evalts the imagination and 
ri\ct- man into profound admiration ; but 
th.'it of the mighty Himalaya is giand beyond 
description. The fir«t tune we saw tlu se 
lofty lange.s wu', on the occasion of om* 
accompanyingthc army which luxaded Nipal. 
Tlie scene on that occasion can never be 
erased from our recollection ; ns we sat upon 
one of these mighty elc\atiuns, we could look 
down to an immense depth and see the army 
of many thousands marehing up almost a per- 
jieiulicular height, so rapid are the iTiouutaiu.s 
iu some places. T he lofty pines and green oak 
w'oods hid the moving body, and then they 
would be seen agaiu in immense numbers on 
perilous ridges, the azure clear Indian sky, 
the brilliant rays of the sun retlectcd from 
the British bayonet, I he well kriowm shout 
ot n inarcliiiig army, and the buz of camp 
foJloAvers eelioing along the deep dells, awak- 
ened athou'^aud Ihouglits and aroused a thou- 
sand feelings, and tlien onward shone the 
brilliant tops of the snowy height, with which 
our author is now enraptured. 
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THE MAGNIFICENT SCENERY OF THE HIMALAYA. 


The fact is, that in no part of the 
Tvorld a more sublime sight can be witness* 
rd thau the lofty Himalaya, pluyeA upon 
by the brilliant rays of a tropical sun. It 
appears that from Choura Pany the view is 
circumscribed. Our author ascends the neigh- 
bouring heights. The lowest altitude of an 
uninterrupted chain of lesser summits, ex- 
tending at least four hundred miles, is in 
Dr. McCIelland^s opinion about six thousand 
“ feet above the line of perpetual conge- 
lation, which in this latitude is about twelve 
thousand feet ; consequently, the lowest peaks 
in this portion of the (limnluyas must he some- 
where about eighteen thousand feet; while 
many of the higher summits approach an 
elevation of twenty-five thousand feet abtive 
the ocean. Careful attention to the changes 
which the physiognomy of such mighty eleva- 
tions undergo, is an objert of the highest 
importance; and was, I l>elieve, first suggest- 
ed by Humboldt : but in order to alford much 
interest in a moderate space of time, con- 
stant observations of the most accurate 
and systematic nature w’ould be necessary.” 

Our author says that he does not pretend 
to any thing of thi.s sort ; but prefers gi\ing a 
plate, and has ably sketched a general out- 
line of the chain from the highest summit 
of Choura Pany. Dr. McClellaud states that 
he took the relative altitudes of the different 
peaks with a cominon Gunter's quadrant, fur- 
nished with tw'o right \aiics and a plummet 
In describing the first peak the height of the 
<‘a&terii extremity of the range was 2"^ 4r» ; 
western acclivity, 24" ; eastern declivity Ho 
Our author describes it to have an unsteady 
overhanging character falling towards the 
east; surrounding and subordinate peaks arc 
pointed and bristling, llie height of the 
second peak 3* ; western acclivity, 44*^ ; eastern 
declivity, 55' ; character, pyramidal and 
pointed. 

The third the height of the peak ; eastern 
acclivity, 29*^ ; western declivity, 50c. ; near the 
summit ; character, wedge-shaped. The 
fourth height of peak 2*= 45', eastern acclivity, 
47^, character resembling a tioine. The 
lowest snow at the apparen^t base of the 
fourth peak *1^ 17 ■ The same at the ap]tn- 
rent base of the first peak. Our aulhoi ob- 
serves that, 

” From these kind of obsejrvations also r 
formula may be derived for calculating inac- 
cessible heights: the lower limit of perpe- 


tual Congelatiou being detenniaed. Here, 
as has been found by Webb and other travel- 
lers, that limit is about 12,000 feet ; and its 
height at the base of (6), for instance, was 
1*^ ; deduct- the height of the place of observa- 
tion (6,000) from the height of the lowest 
snow (12,000), and the difference is the value 
of a degree of height ; accordingly, the peak 
(/>) must be somewhere about 24,000 feel 
high*.” 

The plate which illustrates the foregoing 
docs great credit^ to Dr. McClelland as an 
artist, and also to Mr. Bennett who drew it 
on stone ; and it proves that lithography and 
printing here will soon be equal to -work dom- 
in Europe. The following passage will give tin 
readers some idea of our author’s style. It 
chaste and eloquent, for which Dr. Me 
Clellaiur.s countrymen of the emerald isle 
are so justly celebrated. 

• 

” The hoijrs of the day, at which these 
awfully interesting altitudes are seen to mt)st 
advantage, is either before sun-rise, or after 
sun-set ; when their soft crimsou forms an* 
barely relieved from the glowing tint‘s of 
the sky, by the golden lights that play along 
their varied outlines. 

From the po^it 1 (m at wdiich these obser- 
vations lire supposed to be made, the moun- 
tains which intervene between the snow% 
range and the eye, vary in their respective 
altitudes from '•ix tc» tweUc thouaand feet 
The different brunches of the river Gogra are 
sometime** seen, but often only heard, in furi- 
ous tort cuts, rushing dro/n the river valleys, 
which di\idc the mountain grrmps from caeh 
other. The great valley ol the G»)gra is seen 
a few miles to the east: the river running 
from a north-easterly direction, and rceeixiiif,; 
a large branch that comes from the nortli-w'c^t 
1'he north -ea**tern branch continues t«» mark 
the boundary betw’cen the kingdom of Nejiaul 
and tlie province of Kemaon. 'I'hr wxsterr. 
branch is soon discovered to be formed of two 
rivers • one of whieb eoiiies from the north, 
and the other from the north-west, receiving 
its origin in the mountains, east and north- 
east of Alinorah, in conjunction with the 
Pindur, or third branch of the Ganges. 


• Not wilhstanding tiu* roiiflclonce we .irc 
< ver ready to r**|»osc ii? inatliernatieal ruteM in 
the eJuntlation otthc lawH of nature, yet they 
.ire often a» imperfecta!, the limited obser- 
vations on which they are founded. Tlius tliei'c 
It, reason t(* believe, that the inferior limit ot 
j>erp<*tiial roiigelatiiin ih much more elevated 
on the S. W. acclivity of the lliiii.tlaya than 
li.is bt*en assigned to it by t^upUiin Webb 
Tilt re IS reason to believe, that the iiifenoi 
annual hunt of snow varieM so aina^ingl) , 
accordiiig to peculiarity of hoasoiis, tJ»at a 
series of yea is only would aflord arenrate 
calculations. Sec the Chapter on Climatul'>g> 
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The valleys of these rivers sink to the depth 
of five or six thousand feet below many of 
the adjoining summits ; but the general height 
of the mountains above the valleys throughout 
the district, is from two to five thousand feet. 

'Hie mountains are generally massive ; and 
ililfcr m their more minute outlines, according 
to the nature of the rocks of whicli they arc 
composed. Hurnblcnde>slate forms moun- 
tains, whose acclivities rise abruptly, at 
angles of from 65® to .'iS*- with the horizon. 
Mica-slate and gneiss, as Veil as clay-slate, 
present acclivities tliat vary from CO® to 30®. 
The mountains composed of these rocks arc 
usualiy wooded; and their summits are round- 
backed, undulating, or conical. 

Limestone moiiiitains are here characterised 
on the great scale ; by abrupt rugged accli- 
vities, mural precipices, lofty, varied, and 
picturesque Rumuiits, cascades, and subter- 
raneous streams, ilecp ravines, and narrow 
inaccessibhi valleys, transition clay -slate 
forms barren, round-backed mountains; 
Avlijch are uniform in their appewane**, and 
»uterseetc(J by few ravines. 

There is also a genus of rocks related to 
the Dolomite family, which deserves to be 
iiieotioned ; as '’tamping a peculiir character, 
upon mirnerons motiutaiiis of the district : 
they form lofty caps, and shields ; usually 
<lisposcd in saddle-shaped strata, presenting 
siiiootli, and often inaccessible declivities; 
wbreh are too abrupt to afford ,^t veii vegetable 
existence, except to grass and lichen : vshile 
ravines an*l low places, situated at the base of 
such UK uutains, are strewed witli rouiuh d 
ina'-srs, which have been precipitated from 
above ^ * 

The district which is to form the subject of 
the lollowing pages, is enibracfd by the lati- 
tudes iiN Hud 29® 45' N. Long. 79® 55 and 80® 
20 E. , and lies on the western side, of the 
river district of the (lOgra. Having thus defined 
the geographical to which only it is 

•nteiided, that the following pages shall refer; 
it may he proper to recapitulate such of the 
foregoing remarks as apply only to thi.s 
limited space, and to add sucti fuither obser- 
■vations, on the general eharaeters of the dis- 
trict, as may lead the way to the more minute 
details respecting the rocks and minerals of 
which it is composed, and of the relative con- 
nexion of these to each other. 

Jt has been said, that the mountains of 
certain rocks, as gneiss, hornblende-slate, 
t>i,c. derive peculiar outline.s from the nature 
of their composition. These distinctive cha- 
racters may even be traced to more minute 
particuhars. Hornblende -slate, for instance, 
appears to have much more effect, in resisting 
the destroying power of the atmosphere, than 
either gneiss or mica-slate : the latter rocks 
mar 'herefore be distinguished from the 
fo one, by the numerous white patches 
oi ked surface, whose active state of 
dt 'siiion prevents the growth of vege- 
ta. ittcr. The mountains of gneiss may 


again be distinguished from those of mica- 
slate, by the overlying masses of granite ; 
which have been denuded by the decay of the 
softer rock, in which they once existed as 
beds, or central nuclei : enormous masses of 
this kind are found throughout the gneiss 
district, which extends from the ruins of the 
ancient city of Chompawut, in a north-wes- 
terly direction, probably for a hundred miles ; 
I have traced them myself for forty miles. 

The valleys, formed bv the different tribu- 
tary branches of the Gogra, divide the district 
into sections. The fir.st is that deserted tract 
that lies between Bunudeo pass and Bclkct. 
The second is a more important section ; and 
extends from the river Ludhoo, at Bclket, to 
the Ramessa, and is chiefly composed of pri- 
mitive rocks. A rulgc of granite composes the 
centre of this section ; and forms occasional 
elevations of nearly eight thofiSand feet- 
Guciss, hornblende -slate, mica-slate, and 
clay-slate, arc the other principal formations, 
which occur in this section. 

The tb-ird natural division is that which lies 
on the north of the Rarncs«a river, and be- 
tween the rivers called Mahi Kali and Surjee; 
embrjicing some tine, though small valleys, 
the priori pal one of which is the valley of 
Shore ; and to avoid the confusion of names, 
it may be proper to use this term to distin- 
guish the adjoining portion of the district. 

Of the mountniu rocks that occur in the 
Shore section, primitive clay-slate is the 
oldest, and forms the ba.-^is of this part of the 
district, and ascends to elevations wdiich arc 
oeeasioiially ahoveB,0()0 feet : primitive, tran- 
sition, and floetz limestone also occur in 
succession, and bestow their peculiar stamp 
on the aspect of the neighbourhood. The 
mountains are here more majestic than in 
cither of the other sections ; each individual, 
standing alinn'it detached from the group to 
which it belongs, and bearing some well- 
marked charuoter, which leaves on the mind, 
an impression not easily etfticcd. Thus we 
find, in the Shore district, every mountain 
distinguished by some traditional name, 
derived from a sacred rock, or ancient temple, 
which usually caps the summit. At certain 
festivals, crow'ds of the .‘superstitious popu- 
lation resort to these romantic caves and 
temples ; and on more private occasions, the 
solitary devotee often ends his life, in the 
attempt to gain an almost inaccessible sum- 
mit, in order to invoke the protection of 
some grotesque representation of the deity, 
to which the mountain is dedicated. How 
forcibly the selection of such localities, for 
religious purposes, attests the influence of 
what is awful in nature, over themind of man, 
even in his rude and nearly savage state. 

Our author next proceeds to give a table 
exhibiting the mountain rocks of the district 
in the order which they occur. We shall 
quote this, as a proof of his systematic 
arrangement. 



tabular view of the mountain rocks that occur in kemaon. 
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DR. McClelland’S objection to arbitrary systems. 


While wc perfectly agree with our author 
that in describing a district the geologist 
should not be bound down to any particular 
system, those of our readers who will only 
look through that splendid work, Thomson’s 
Annals of Philosophy, and see the disputes 
and angt7 feelings engendered on account of 
rigid adherence to this and to that system, 
will bear the truthof that position. But, 
notwithstanding, system is indispensable 
tothc ends of this science, which can only he 
promotedby carefulobservation; and hence we 
establish a system of our own. The geognosy 
of Werner has peculiar claims for admira- 
tion on this account ; void of those lofty pre- 
tensions which belong to speculations, it has 
established several principles which facili- 
tate the labours instead of obstructing the 
geologist in his researches. We also admit 
the sentiments on this subjcA of (hat cele- 
brated mineralogist, Mackenzie, that that 
system which dcvelopes the great laws of 
nature, and is substantially improved by the 
examination of her works, is of all others the 
best calculated to promote every science; and 
accordingly w'e find that mineralogy has 
made the most rapid advances wherever this 
has been fairly adopted. Formerly mincralogi- 
cal enquiries produced nothing more than a 
inert catalogue of localities ; but now many 
relations of individuals have bee ir distinctly 
determined, others arc daily ascertained, and 
the most doubtful arc now becoming accurate- 
ly known. 

Dr. McClelland thinks that it is best to 
follow no artificial method, such being foreign 
to the purpose of practical geognosy. He 
adverts to Werner for instance, having found 
in the mountains of Saxony, that hornblende - 
slate occurs in subordinate beds in clay- 
slate ; seldom in gneiss or in mica-slate, 
placing it in his system in consequence with 
primitive trap, assigning to it a position 
between primitive limestone and the oldest 
porphyry. In the Riesengebirge, Raumer 
found the same rock to prevail to a much 
greater extent than it had been found by 
W^erncr in the Ergebcrg, and its geognostic 
position was found to be between granite and 
gneiss which led to Raumer’ s proposition of a 
new arrangement of mountain rocks. Now 
Dr. McClelland states that it is found in 
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Kemaon, resting on gneiss, into which it 
passes on the one hand and into mica-slate 
on the other; and from the extent and posi- 
tion our author would rank hornblende-slate 
next to gneiss among the mountain rocks 
that compose the eastern frontier of the pro- 
vince. Hence Dr. McClelland infers the ne- 
cessity of being free from the influence of 
arbitrary systems. 

Now all these differences may occur to which 
our author has alluded, and yet the influence 
of the best established system have its weight 
and importance of leading to results, which 
without system never w'ould have been obtain- 
ed. There can be no doubt as to the mincralo- 
gical connection btetween the gy;enstone and 
the serpentine, — of the gradation between 
the two, and of the perfect <'haractcr of each 
substance at the extreme points of both. As 
far as composition is concerned it is known 
that hornblende is an ingredient in both 
rocks ; but there arc esbtntial differences 
both in their chemical nature and chemical 
composition : but because of the transition 
which occurs in different spots, we do not 
argue that the systematic arrangement is 
affected to a degree to bring the geologist 
into bondage from the adoption of a system, 
as to lead him into difficulties. Dr. Mc- 
Clelland’s intelligence has communicated an 
important fact without proving that a system 
is arbitrary, but rather that all systems 
are open to improvement as wc advance 
in knowledge. Now what has been the 
effect since the days of George Agri- 
cola, the systematic mineralogist who first 
investigated the external characters of 
minerals, who was able to determine them 
with a degree of accuracy by adopting a sys- 
tem. Cardan soon wrote a treatise improv- 
ing upon that system. Then came those by 
Becher, Bromel, Cramer, Liumeus, Pott, 
Wallcrius, Cronsted, the illustrious Werner, 
Rome, d’Lisle, Abbe, Haiiy, Kirwan, &c. each 
correcting errors and improving upon the 
system of his predecessor, so that with 
the Bcicnc^ is system rapidly advancing 
towards perfection and is to be thus encou- 
raged. But wc must hasten to conclude, lest 
Dr. McClelland’s interesting work should 
occupy more of our space than we can spare 
fora single \iumbcr. We shall conclude our 
review in the next. 



2»4 THE GREAT IMPORTANCE of THE CULTIVATION OF COTTON. 


Art. Tl. — Cnllivatiun qf Cation, By W. 
Bri'ce, Esq. Remarks 09i the culture of 
Cotton in the United States of America, 
Capt, Basil Hall’s Travels. Remarks 
un the best method of cultivating New 
Orleans Cotton, Ibid. Regarding the 
cultimiion of Cotton, Ibid, On the 
cultivation of Cotton in CeiUral India^ 
By Baboo Radhakant Deii. Obser- 
vations on the culture of Cotton in ike 
Dual and Bundlecvnd, ByV^. Vincent, 
Esq. On the artificial production of new 
varieties of Cotton, By 11. Piddington, 
Esq. On the method u.^ed in Cayenne to 
preserve the Cotton Pkmt. On a specmicu 
of Cotton gathered in the Boglepore dis- 
trict from a shrub In its trild state, by 
F. Hunter. 

fV of the Sdv'ghi, by F. MacNalgh- 
TEN, Esq. Cotton of Ava. Cotton of 
Cachar, by Capt. S. Fisher. On 
Cotton grown in Cuttack and its sta- 
ple for spinning, by M. T. Weekes. 
On the native Cotton produced in the Ga- 
now Hills, by Capt. A. Bogle. Report on 
specimens of Cotton reared by Col. Combs, 
at Palnveram. On the cultivatwn of Up- 
land Georgia Cotton at Allahabad, by 
Mr. W. Huggins. On the cidiiration of 
Pernambuco Cotton at Tavoy, by W. 
Maimiv, Esq. On the cult rrafiou of Sea 
Island Cotton in the district of Cuttack. 
On T^pland Georgia and Sea Island Cotton. 
Transactions of the Agricultural ^ Ilorti- 
rvltural Society of India — Vol. 11. 1836. 

The importance of the ai tides under re- 
view is best shewn by the great national 
benefit which lias resulted 1o America from 
the capital and skill which have been em- 
ployed in the cultivation of cotton. The 
quantity of American cotton exported 
annually is, 294,310,110 lbs., the value of 
which is 29,369,545 Spanidi dollars, 
£ 6,330,651 ; whereas the total export from 
all India was only 68,411,015 lbs., the 
value of which, at 25 shillings per maund 
of 80 lbs., would be j^l,068, 9,22 ; so that 
the importation of the American cotton in 
Britain has increased from about 19,000 


lbs. to 294,000,000 lbs., and the increase 
of the Indian cotton is but 68,000,000, 
lbs. Our information is derived from Mr. 
Crawford, who is of opinion, however, that, 
supposing the same capital and skill had 
been^ employed in the cultivation of cotton 
in India as was employed in the United 
States, a similar increase in the ex- 
jtortation of Indian emotion might have 
taken place. The cultivation of cotton 
hitherto has not been considered of prima- 
ry importance ; the ordinary kind cul- 
tivated has been for the most part the 
coarsest, because they are the most easy to 
rear ; the finer varieties arc very raj*e. The 
great objection to the Indian cotton has been 
owingtoits want of .strength in the staple, 
always dirty, s^iort in fibre, coarse, and tlic 
seed adheres very closely to the wool. The 
consequence is that there has been no cul- 
tivation of cotton by Europeans in Bengal. 
It ha.s been supposed that the province of 
Bengal is not fit for the cultivation of cot- 
ton, because it has afforded none for expor- 
tation ; but this is entirely owing to a 
want of skill and attention : for instance, 
there is a siip«*rior grow’th of cotton extend- 
ing about forty miles along the banks of 
the Megna and about three miles inland : 
it is fioin thi.s the fine muslins of Dacca are 
produced. This hajipcns to be cultivated by 
the nativch alone. Dr. Roxburgh has 
given an account of the Dacca cotton ; he 
dc.signate.s it avariety of the common herba- 
ceous annual cotton of India, and states 
that it is longer in the staple, and afford.s 
the material from which the Dacca muslins 
have been always made. But that good cotton 
can be made in Bengal, has been fully 
shewn by Mr. Piddington, who has exhibited 
samples of cotton ; the field growth of his 
estate, forty miles north-east of Calcutta. 
This cotton thrives so luxuriantly as fre- 
quently to oblige him to root it up. Mr. 
Piddington was of opinion tliat* there was 
no fear of its degeneration, as he had culti- 
vated it for some years. Some Liverpool 
merchants examined this cotton and de- 
clared their decided opinion that it was 
a very useful description, clean, and fair in 
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colour and staple, and, moreover, that it 
would meet with a ready sale in the Liver- 
pool market at per pound ; whilst the 
average quantity of other East Indian cotton, 
commonly sold under tlie denomination of 
Surat and Bengal, was not worth more than 
5d. per pound, and that of nine-tenths of 
the cotton grown in the United States of 
America, is of the value of fi?|d per jumnd. 
We proceed however to allude to facts ; to 
shew that Bengal as well as India generally 
possesses climate and soil to afford cotton 
in the greatest quantity and in the greatest 
perfection, capable of producing sufficient 
for the consumption of the European mar- 
Iwct. All that IS desiderated is flu- proper 
application of European skill and capital 
Fifteen thousan<l halesi a week of cotton 
have been consumed annually «in L'verpool, 
and the consumption of cotton lu Bukar is 
increasing with extraordinary rapidity. 
We arc in possession of some interesting 
documents regarding the introduction of 
the 8ea island cotton. The intiodiiction of 
cotton into Georgia and Carolina has nlwa}s 
been deemed n subject of jwn amount impoi- 
taiicc For domestic purposes it appears that 
cotto^i was intioduced from Virginia into 
Georgia anterior to the revolutionary war. 
At this period Sir H. Arkwiight had in- 
vented a spinning wheel, and ci>ttoii be- 
r.'imc a matter of deej) interest in J^inglaiid. 
It -ose in price in ('ons^,'qucrice ; its various 
qualities began to attract notice, and the 
world was searched for finer kiiulh. The 
island of Bourbon was also found to prodm*e 
them, which resembled a green seed cotton 
with which twenty acres had been cultivated 
by Col. Dcllegal upon a small inland near 
lliivannah before the revolution. The seed 
Imwevcr from Bourbon, strange to say, could 
»iot be naturalizedat Georgia. The Sea island 
rotton was introduced diivclly from tlie 
Bahama islands into Georgia. The quali- 
ty of tlic Bahamas cotton wa> then consi- 
dered among the best grown ; it was first 
cultivated in llu- spring of 1787 upon the 
bank'’ of a small lice-field iii »St. Lonan’s 
island. The land was nob and warm, the 
cotton grew liUge and blosbunicd, i»ut did 


not ripen to fruit ; it however ratooned 
and grew from the roots the following year, 
llie difficulty was now over; the cotton 
adapted itself to the climate, and every 
successive year from 1787 saw the long 
stapled cotton extending itself along the 
shores of Georgia, and into South Carolina, 
where an enlightened jiopulation, then en- 
gaged in the cultivation of indigo, readi- 
ly adopted It. ; all the varieties of the long 
stajdc or at least the germ of those varieties 
came from the seed ; differences of soil de- 
veloped them, and diffcrcnct'S of local si- 
tuations are developing them every day. 
The same cotton seed sown in one field 
w'ill give quite a black and leaked seed ; 
w'hilc the same seed, sovvm into anothci 
field, different in soil and situation, will 
ran into large cotton witli long bolon and 
pods, and with seeds tufted at the ends 
with fuzzy. A particular kind of cotton, 
equal to any in the South Sea islands was 
cultivated in the neighbourhood of Sylhet 
hills. The cotton at Madras is generally 
valued at 100 nijiees per candy, but Tinevcl- 
ly and Ramnad cotton is valued at 120. A^ 
a proof what may be done on this side of 
India, a gentleman, connecteil with Gisborne 
and Co. w'ho resided at Benares, got a few 
seeds of Brazil cotton, which he cultivated 
ill hir> garden there, for tw’O or three sue- 
echsivc years and jiroduccd three bales of 
cotton at Iasi winch he sent downi to 
Calcutta for shipment to England. Gis- 
borne shipped them to London, where they 
sold for .1 shilling a pound, at the time that 
Indian cotton was generally between four 
pence and five pence. Richie and Co. of 
Bombay imported .seeds from the Brazils 
and Ameiica ; but they did not succeed there 
in improving its culture and preparation 
for the market. The cotton greatly detcrioral- 
ed, and some of the seeds did not come up ; 
wre believe, however, in the foregoing in- 
stances, there were no siiperintendenis or 
agents acquainted with the culture of Ame- 
rican cotton; for very tine cotton has been 
produced at Salsettc by l)i. Scott equal to 
Bourbon cotton. 1'lu‘ic is also a village iieai 
Manyrole iu^ Kattywiii, called Labarcoin-. 
which pioduces ^onie of a very fine quality 
indeed, vvliicb is cMltivaled by native^ 
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entirely* We have thus given the foregoing 
preliminary remarks more wi^h the view of 
shewing the iznportande of the papers under 
review than of supposing we ate enlighten- 
ing the cotton cyiltivators of th6 coun- 
try ; hut be it understood thi^ a reviewer 
always should, and, in fact, must so feel 
that he is writing for the information 
of those who are ignorant of the subject. 
We shall therefore lirst look into ad- 
ditional facts, gleaned from the report of 
the Select Committee of both Houses of 
Parliament, as to the cultivation of cot- 
ton ; evidence suflficient to shew that by im- 
proved cultivation and by selection of seed, 
the Bombay Cotton could be produced to 
equal or neally to equal the Sea island cot- 
ton, and therefore that as good and useful 
cotton can be grown in the East Indies 
as in America, and the cotton from this or 
Kidney seed will produce four tmies the 
quantity which the present growth of 
cotton docs, and be much more easily 
cleaned. As to the question of cli- 
mate, the cotton shrub is indigenous 
throughout the peninsula of India, from 
Ceylon in the south, to the foot of the 
llimalayah mountains in the north *, and 
various kinds have long been known to the 
native cultivators, viz. annual, biennial, and 
cotton of several years’ duration ; some 
kinds scarcely reach the height of one foot, 
others attain ten or tweUe feet, and some a 
still greater height. The species which is in 
cultivation in India is an annual ^hrub, a 
variety of the green seed kind, yielding a 
while pod. Of this there are subvarietu's, of 
some of which the wool is more easily 
separated from the seeds than of others. 
Some of the cotton plants have brown, 
yellow, ash-coloured, and iron-grey pods ; 
the seeds of some species are black, green, 
and red. 

The introduction into India of new and 
better species, and of improved modes of 
preparing cotton for European markets, 
has at various times been attenqjted. The 
Sea island cotton, Barbadoes cotton, Brazil 
cotton, and Bourbon cotton, both of the 
green seed and black seed varieties, became 
objects of experimental cultivation in vari- 
ous parts of India. Success has not gene- 


rally attended these endeavours ; but wc 
think this is owing to the little attention 
native cultivators have given to the subject, 
and on account of experiments principally 
on a scale of commercial speculation which 
have been conducted by Europeans having 
been confined to the Bourbon species. The 
objection to the Indian cotton has been 
shortness of staple and of its not being 
sufliciently cleansed from the seeds, leaves, 
and other matters, to remedy which the 
Court of Directors obtained from America 
patterns of the most approved machines in 
use in Georgia and Cai'olina, for separating 
the wool of the cotton from its seeds ; and 
they also, in the year 18 El, engaged the 
services of Mr. Metcalfe, who had for 
some years carried on the business of a 
cleaner of cotton in Georgia, who, after a 
residence of some time in India, 'finding his 
endeavours to induce the natives to use 
American machines were fruitless, gave up 
his employment. The Marchioness of Has- 
tings procured from England, in the year 
182.3, a supply of seeds of the Brazil and 
Barbadoes cotton, which she cultivated n1 
Barrackpore, anfi distributed the seed among 
the husbandmen in the neighbourhood. The 
cotton thus raised wa» delivered to the 
commercial residents at the factories of 
.Santqiore and Huripaul, and wrought into 
muslin. Bourbon cotton was cultivated in 
the province of 7'iniu’velly ; but it appears 
the climate was opppsed to the extension of 
the culture. Cotton has been grown to some 
extent in the southern Mahratta country, 
but of an iui'erior quality to the Guzera: 
cotton. It is sujiposed that long-siajilcd 
fine cotton is never grown in any country 
cxcejit in the immediate neighbourhood 
of the sea. The cotton of Dacca is grow a 
within seventy miles of the sea. The Sea 
island cotton is grown in the. immediate 
neighbourhood of the sen. The Bourbon 
cotton is grown there ; and the fine cottons 
of Churn arc grown also in the irnmediati. 
neighbourhood of the sea. The common 
annual cotton will come to maturity in 
tour or five months ; but in cultivating the 
finer kinds in India and elsewhere, they 
may, by care, be made to ratoon, that is, to 
glow from the roots, and then the validities 
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whidi aro annual will become perennial, 
and be cultivated for three, or four, 
or even five years; but that is not the 
general practice. In India the seed is 
sown, the plant grows up, the cotton is 
taken from it, and it perishes within the 
year. The greater part of the American 
cotton is annual ; that of the Sea island is 
perennial. The Upland or termed Georgia 
short stapled cotton has been improved by 
continually changing the seed, using fresh 
seed every year. The plant degenerates 
after one yearns growth. The growth of the 
United States is confined to two qualities : 
Sea island and Santa, or long stapled 
growths. All the rest are short stapled, 
and denominated Upland. The Santa, as 
well as the Sea island, are superior to all 
other growths. The cotton of Brazil is 
superior to short stapled American cotton 
generally, but not superior to Santa or Sea 
island. India cotton, being short sta- 
pled, is governed in price by the Ameri- 
can growths of short stapled cotton ; and 
the prices of India generally bear a pro- 
portion of two -thirds of the value of Ame- 
rican. When the latter selk& at six pence 
per pound, Indian cotton has been at three 
pence to four pence half-penny per pound ; 
when American cotton sells for ten pence 
to one shilling per pound ; when American 
has been eighteen pence to twenty-one 
pence per pound, India has sold for twelve 
pence, to fifteen pence per pound. The 
great inferiority of priCfe of the Indian 
cotton is owing to its being shorter in 
staple and having more dirt and waste in 
being manufactured. Indian cotton is consi- 
derably shorter in staple than the short 
stapled American cotton: it is inferior 
generally both in regard to staple and re- 
quires more labour to clean it. Indian cot- 
ton in Europe At3 pence per pound, with any 
sort of cleaning, affords a profit supe- 
i ior to the cotton at 6 pence per pound 
which is already cleaned. Spinners say 
that they would rather have cotton from 
India and clean it in Europe, than have it 
tampered with in the cleaning ; either from 
their ignorance, or some circumstance, the 
fibre of the cotton has become injured in 
the cleaning. Nothing equals the screwing 
of Indian cotton. The violent upplication 


of the screw does not injure the Abre of the 
cotton, it expels the external air ; and cotton 
will keep with all its qualities for very 
many years. It is necessary to clean it 
in all cases previous to its manufacture. 
The best species of ,Egyj)tian cotton is su- 
perior to every description of cotton 
that is grown except the Sea island and 
long staple American cotton ; and cotton 
dealers in Europe are now receiving from 
Egypt an improved culture from Sea island 
seed, which is greatly appreciated by manu- 
facturers and promises to rival the growth 
of the Santa cotton. The finest Indian 
muslins are made from the common cotton 
of the country, the sliort staple cotton grown 
in Bengal. The whole of the inknufacture 
being by hand spinning, there is a greater 
tension from the moisture which the hand 
gives them, than can be had from anything 
ill the shape of machinery ; a fine yarn can 
be produced by hand spinning from a short 
staple which from spinning will not touch 
at all. The thread of muslin is spun by the 
hand in India. In America cotton undergoes 
great improvement in respect of cleaning. 
The Brazilians have fallen off in the cotton. 
Imperfection in tlie mode of cleaning very 
materially affects the value of cotton , the 
least particle of dirt or dust in cotton is sure 
to break down the thread. It is possible to 
clean cotton as perfectly after it has beeu 
imported in Europe and packed a number 
of months, as it is at the time it is first 
taken from the ground. The cotton is not 
injured from the presence of dirt, nor by 
confinement on board ship ; cotton has been 
kept for twenty years and then worked re- 
markably well. The inferiority of the In- 
dian seed is known by stripping it of the 
hu-sk ; pressing the thumb upon it breaks it 
like dirt. The Kidney, the Brazilian seed 
stripped and pressed, oil appears, which 
shews its superior strength. 'Tlic Pernam- 
buco is the strongest, and produces the 
fullest quantity and quality of all seeds. 
Cayenne and Sarinam are also vefy good, and 
contain oil. The Brazilian seed, consider- 
ing quantity and quality, and treating it with 
attention in the East Indies, would prove 
superior to some and equal to any but the 
Sea island, which is grown from Persian 
feed taken from the Bkbama islands. U 
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is a very pure cotton, having a very tine 
silvery gloss upon it, and is fit for any pur- 
pose, tlie staple being remarkably strong, 
fine, and long. We have exceeded our space : 
we shall proceed with the subject in our 
next. 

Art. III. — Journal of a Tour through 
the island rf Rambree, with a Geologi- 
cal Sketch of the Country ^ and Brief 
Account of the Customs, ^c., of its 
Inhabitants. By Lieut: \Vm. Foley. 
With a map- Journal of the Asiatic So- 
ciety, 1835. 

(Continued from page 164.J 

Our author having left Oogah passes a 
few sandstone rocks, and also an island 
resembling the ** knot in appearance and 
structure, and arrives at the foot of Jeeka.” 
The elevation of Jeeka is represented at 
3,000 feet ; it rises in an abrupt manner above 
the range with which it is connected, and has 
the appearance at a distance of an isolated 
hill . A dense forest with a little variety of 
shade covers the mountain from top to bot- 
tom. This is a singular feature in the 
character of the hills in Arracan. At 
Sandoway we have ascended immense 
heights where we have found splendid iorcst 
trees ; it shews how fertile the soil is, and 
that these mountains may be cultivated to 
their summits. The height, of which 
Lieut. Foley is speaking, is level and clear, 
bat uncultivated ; the inhabitants will not fix 
their habitation there on account of wild 
beasts with which it abounds, 'i’he deluded 
people are likewise possessed with the belief 
that fairies and evil spirits would be equally 
troublesome and frequent intruders. Our 
author observed the prints of elephants’ 
and tigers’ feet in several places. Herds of 
elephants may be frequently seen during 
the evening feeding upon the long grass 
and underwood at the foot of the mountain. 
The inhabilants do not attgmpt to catch or 
destroy them, although they are particularly 
troublesome in the months of October and 
November, (when the rice crops are ripe) when 
they descend into the plains committing much 
mischief. With respect tc^ the geological 
feature of Jeeka, a brown ferruginous sand, 
stone regularly stratified, with an inclination 
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to tile south-west, was the only reek nWhlc 
on the surface. Lieut Foley did not ascer- 
tain whether this sandstone appeared on the 
summit of the mountain or was succeeded by 
some other rock. Stratification is distinct at 
the foot of a small range bounded by the sea 
at a little distance beyond the mountain. 
The several layers rising from under each other 
for a considerable extent resemble a sandstone 
which covers the lignite coal of Phooringood, 
an island to the east of Combermere bay. 
Our author proceeds eastward ; the road was 
over hills intersected with ravines and cover- 
cd with jungle, the road leads to Rambreeng. 
keh, Kyouk-uemo, and Singhunnethe. Our 
author saw the flying squirrel on this 
occasion. 

“ it IS a very handsome creature, and larper 
than the «qinirel. of Europe. The iipHd, 
backhand Uii are covered with a rich i oat 
of dark“bi oVvn fur , the under part of the chin, 
neck, belly, and leps being of a bright yellow 
colour. The skin about the sides and forelegs 
is loose, and capable of being so mneb extend- 
ed, that in loaking its prodigious spring iroui 
tree to tree it apjiears rather to fly th|in leap. 
It IS said to bo very destructive to gardens, 
if taken young it may be rendered perfectly 
tame.*' 

The village Jlmnhrtengkeh is large and re- 
markably neat, surrounded by hilhs and gar- 
dens of planlaia trees. The soil is of a rich 
yellow clay, on which are seen indigo, tobacoo 
and pepper plants. To the right and beyond 
this spot is the village Kyouk-nemo, access! - 
ble to the sea and once infested with dacoits. 
Lieut. Foley reaches a creek which he 
crosses. The shore on the opposite side 
consists of deep clay. Our author proceeds 
to the vi^'igc of Singhunnethe, 

•* Sinf(kunnethe, as was the ca^e with all 
the villages that I had sitn on the sou- 
thern side of the i-taiid, is surrounded with 
plantain trees, which not only afTord a 
wholesoine and iavoiirite article of food, 
but are in constant reque^^l for the pro- 
duction ot a solution oi potash* used ui 
tiie preparation of dyes, more especially in 
those derived from indigo. 'I’he mode in 
which the potash is obtained from the plantain 
trees is similar to that followed in other parts 
of the woild in its extraction Irom the 


* Daring the time that Government held the 
monopoly of salt in Arracan, the {dantnin treea 
frequently afforded to the pourn subatitut^for 
the common seu salt. 8o strictly were,4i|e 
Government rights protected, that q 
woman was actually prosecuted In ocLi oitha 
courts for collecting a little sea salt. a rock 
on which it had been deposit.ed on evapo- 
ration of the water left by the tUIlD t 
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different vegetable eubstauces that pro^ 
duce it, with this exception, that it is 
held iti Solution by the water, which is not 
suffered to evaporate. The stem and 
branches ot the plantain tree are divested of 
the oute> rind, and then broken up into small 
pieces, which aie laid upon the fire and slowly 
consumed ; the ashes are lixiviated with 
water which is strained off, and reserved for 
mixture with the dyes. lo front of the Soo- 
Sree*s house, and in the centre of the village, 
a nice tank had been dug ; the only one 1 had 
hitherto m^t with, tanks being seldom seen 
except in tlie neighbourhood of large towns. 
The houses were neat and built with more 
attention to comfort and order than is 
{leneral in the villages of Rambree 1 
remarked a hideous representation of the 
iuinian countenance drawn witli lime upon 
several ot the door-posts. I was told, it is 
put up to deter the demon of sickness from 
♦•nlcring the dwelling Much sickness had 
been experienced of late, and this was one 
o( the many absurd customs resorted to, with 
tlie view of ridding the neighbourhood of its 
presence. I furthei learned that> when any 
one of a family has been a long lime sick, 
and recovery appears doubtful, the inmates 
of the house assemble and make a tremen- 
dous noise with drums and gongs, at tliesamc 
tune beating the roof and walls with sticks 
to expel the evil spirit who is supposed to 
have taken possession of tlie dwelling. One 
«ioor alone is left open for his epcape, all the 
olher*. htung closed. WhiU thisis going on a 
Phoont'ree stamls upon tlie ro'id« opposite lo 
the house, reading a portion of the Khitbbo- 
A hook that IS held in particular venera- 
tion. \ furiher ceicmony is sometimes ob- 
served oy the invalid as an additional secuiity 
for a cornplete rcsioution to health f but it 
IS only iKjrforiTied by iho^e who feel them- 
selves, a** itisuirned. pov'.scascrf, and called to 
the fcxeicise of the duty required of them, as 
a piopni.iioiy s.iei ifiee lo the malignant spirit 
fioni whose ill will their sickness is supposed 
to originate. This ceremony, which is called 
Ndth-hadcy, very much reminds me of the 
antics played by the dancing Dervisesof old. 
A brass dish, or any piece of metal higlily 
burnished, is put up in a fiamc, and in fiont 
of this are laid offenngs of fruit, flowers, and 
sweetmeats. AVhen every thing has been 
properly arranged, the invalid commences 
dancing, throwing the body into the most 
ludicrous attitudes ; and pretending to see the 
object ol worship reflected upon the plnteof 
nii-tal, makes still greater exertions, until the 
lin.hs aie overpowered, and the dancer sinks 
exhausicd upon the ground. Should the 
sick person he so weak as t6 render such 
.i-si'iiance necessary, he (or she,) is support- 
ed by a friend placed on each side during the 
whole of the ceieinony. It is by no means 
imptohable that this violentexertioii has on 
many occasions proved highly beneficial, 
realr/ing the most sanguine ex[>ectations of 
the people. In cases ot agueoi rheumatism, 
where a profuse perspiration, and a more 
geneial circulation of the blood throughout 
the human frame is required, there is perhaps 
no other mode of treatment more likely to 


produce the desired effect; and could some 
proper substitute he found for a piece of 
metal, the l^&th~Kadeyt might bo introduced 
with advantage into our own hospitals.'’ 

The following observations may give sub- 
ject for discussion which now divides the 
fliivialists and diluvialists in England and 
Prance. Talking of the Mughs, Lieut. Foley 
adds — 

“It is their belief that there arc many 
worlds, and that the earth has been subject 
to the seveial and repeated actions of fire and 
water. ( A fact that will not pci haps be dis- 
puted by >^orne of the most celebiated geolo- 
gists of the present day.) The soul, they 
affirm, may pass through many stages of 
existence, either in this or another world ; 
the nature of each change depending upon 
Its moial condition.” 

Our author proceeded over a ifed hill co- 
vered with a red iron clay. 

“ From the summit of this hill I enjoy- 
ed a fine prospect of tlie channel That 
divides the eastern side of the island from 
the district of Sandoway. The hills of Lamoo 
and Kalynedonff rose on the opposite shore, 
and the distant rnountainsof Yoomadong were 
faintly visible amidst tho clouds that sur> 
rounded them. Descending this range 1 
a|>prouched the village of Saain-kyong, cele- 
brated for its lime. The limestone is found at 
tiiefoot of a high hill to the left of the road. 
This wasthe first limestone that 1 had seen on 
Kamhrce Island , and it is so concealed by 
the jungle, that had 1 not been previously 
made aware of its existence and enquired for 
Its site, I should have proceeded on my jour- 
ney unconscious that such a rock was in my 
neighbourhood. From its appearance, and 
inoie particularly from the rocks with which 
It is associated, I am inclined to class it with 
the “ upper ftesh-water limestone** found in 
tertiary formations; it is of a greyish white- 
colour; of a fine compact texture, but very 
brittle. It occurs in several detached mas- 
ses ol a globular or columnar form, and al- 
though 1 made eveiy possible search along the 
ravines in its neighbourhood, I could discover 
nothing that would indicate the slightest ap- 
proach to a stratification ; nor has this species 
of lunesionc tieen discovered in any other 
paitoftlie island. There were no appear- 
ance of the fossil remains sometimes found in 
this lock, such as fresh-water shell.'*, &c. 
The limestone is split into several large frag* 
ments by means of fire ; these aie again brok- 
en into smaller pieces, and the whole convey- 
ed in baskets to the lime-kilns constructed on 
the banks of l\\e Hunyre-kyovg creek, which 
at full tide has tfiufficient depth of water to 
admit of the ajipioach of laige boats. The 
w hole ot the lime used in Rambree Island, 
fcithfi for aicliitectuial purposes, or for the 
preparatioTi of the edible chunam, is obtained 
from this roek. J was told that the lime, if 
taken in large ajuaniities, was sold on the 
spot for 3§ maurids per rupee, and that there 
were generally from 100 to 200 maunds col- 
lected. Crossing the creek at low water, 1 
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observed a few bonMers of lias clay and calc 
spar imbedded in ifs banks. Proceeding from 
thence by a neat Kiotim and grove of mangoe 
trees, I arrived at Sspp^ toumg, a village si- 
tuated at the foot of a htglt bill covered with 
loresi trees, and diversiBed with a few spots 
of ground cleared for tl»e cultivation of the 
plantain tree. The tall Giryuns, with their 
wiiite trunks divested’of branches, were emi- 
nently conspicuous amidst their more graceful 
bill probably less serviceable neighbours. 
The Git^/nn yields the oil that bears its name, 
and i« used for combustion as well as for ad- 
mixture with paints, varnishes, &c, (See 
Jour. As. Soc. II. 93.) 

These trees are very aKimdant upon the 
island, and are farmed by Government. The 
mode of extracting the oil would appear to be 
as follows ; a deep notch is cut in the trunk 
of the tree by means of a dhao or other in- 
strument, and to this fire i*? applied until tlie 
wood beconlles heated, and oil isseen to exude 
upon the surface. In the cour'^e of three or 
four days perhaps as much as a seer or a seer 
and a half of oil is collected within the cavity, 
and the tree will continue to afford a certain 
quantity of nil for five months or more, the 
collections being generally made every fifth 
day. When the oil has ceased to flow the 
tree is again cut in the same place, so that 
the whole of the wood which had been con- 
sumed or scorched is removed ; fire is once 
more applied, and the oil collected as before. 
The notch has after repeated cuttings become 
so deep as would reuder any further attack 
upon the trunk, in this particular spot, de- 
structive to the tree; in which case tmdhno 
is laid upon another part of the trunk, and 
the same process observed ai| before men- 
tioned. The tree is said to yield oil at all 
seasons of the year, precautions being takeri 
during the lains to exclude the water. A 
large Cirjun tree has been known to produce 
oil for 12 successive years, and os others aie 
constantly supplying the place of those de- 
stroyed, there IS no falling off in the amount 
of the several years* collections. The oil is 
sold in Ramhree at the rate of two or three 
maunds per rupee, and the greater part of it 
bought for exportation *’ 

In our next we sball conclude this in- 
teresting account of Jtambree, 

Art. IV. — Madras Journal ^ of Literature 
and Science f published under the auspices 
of the Madras Literary Society and 
Auxiliary Royal Society y edited by the 
Secretary to the Asiatic Department y 
No. \2y^.July, 1836. *Ocf. pp. 240. 
Madras. Printed and Published by J. B. 
Pharoah. 

The light of science and literature is now 
bursting forth in all parts of India I When we 
commenced the labours of our new work we 


did not expect to have upon our desk so 
many splendid productions, containing, in so 
great a measure, erudition and talent ^ but 
they crowd upon us, and no sooner is one 
passed through analysis than another is 
submitted. The work we are now about to 
examine has just reached us but in time to 
enable us to announce it to our readers. 
A brief examination of its contents has been 
quite sufficient to ^rove that the journal con- 
tains matter which will excite intense inter- 
est among the scientific circles of the east, 
as well as add considerably to our present 
state of the physical and geological charac- 
ter of India. The geological papers are from 
the well known pen of Dr. Benza and Mr. 
Robt. Cole. The formergives a geological des- 
cription of the conptry between Madras and 
Neilgherry l^ills ; the latter on the geological 
position and association of the laterite in 
iron -clay formation of India, with a descrip- 
tion of that rock as it is found at the red 
hills near Madras. An exceedingly inter- 
esting communication of Col. Monteith’s on 
a visit to Cumbaucumdroog — a resFtarkable 
tableland near Madras, contains some refer- 
ence to the geological character in that direc- 
tion. On botanical subjects arc observations 
on the Flora of Courtallum, by Dr. R. 
Wright;, and Remarks on the Vegetation of 
the Neilgberries, by Captain Allardyce. 
Tliere are notes also by Col. Monteith on 
Persia, Tartary, and Afghanistan. A paper of 
great value by Mr. Taylor, astronomer to the 
H. C. C. gives a cursory view of the present 
state of astronomical science, with a sum- 
mary dcsio^rate, together with a notice of 
astronomical results at the Madras observa- 
tory. W^e also observe a communication on 
the mass of the planet Jupiter, by Goday 
Venkata Juggarow. In addition to the 
foregoing we find a curious and able paper 
on the metamorphosis of the mtisqnito, by 
Mr. Gilchrist. Among literary and historical 
subjects U a paper giving a brief notice of 
some of the Persian poets, by Lieut. New- 
bold ; a communication on the genealogy of 
the Kings of the Mahomedan dynasty in 
Achin, by Lieut. Reynolds; also obsorva- 
tions on original and derived languages, by 
the Rev. B. Schmid. We promise however 
to give our readers an analysis of these 
articles in our next and sucoeedjDg numbers- 
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Jkri* K.— Firr / part of the twentieth rolume 
qf Aeiatie Heeearchee or Traneactione of 
the Society instituted in Bengal for en- 
quiries into the History ^the Antiquities^ 
the Arts and Sciencest and Literature of 
Asia. Quarto : pp. 243, 1836. Calcutta^ 
Printed at the Bengal Military Orphan 
Press^ G. H. Huttbian. 

The above work has jinst been published : 
it opens with a translation of various in- 
criptions found among the ruins of Vijaya- 
nagar, communicated by £. C. Bavenshaw, 
Esq. Bengal Civil Service, with preliminary 
observations, by H. H. Wilson, Esq. late 
Secretary Asiatic Society. The second 
article is an analysis of the Bulva, a por« 
tion of the Tibetan work, entitled the Kah<^ 
Gyan, by A. Csomade koros. Mr. Hodgson, 
the British resident of Nipal, lias furnished 
an article on the administration of justice in 
Nipal, with some account of the several 
courts, extent of their jurisdiction, and mode 
of procedure. 

A very curious but learned essay on 
Sanscrit Alliteration is given by that emi> 
nent Sanscrit scholar, the ilev. W. Yates. 
Lieut. Colonel Burney has communicated 
addit'onal proof of his zeal in oriental 
hterature by his article on the Translation 
of an inscription in the Burmese language 


discovered at Buddha Gaya, in 1833. One 
of the most valuable papers in this num- 
ber oif* the Transactions is on the Results of 
an enquiry respecting the law of mor- 
tality for British India, deduced frpm the 
reports and appendices of the committee 
appointed by the Bengal Government in 1 834 , 
to consider the expediency of a Government 
Life Assurance Institution, by Captain H. B. 
Henderson, Assistant Military Auditor Ge- 
neral and Secretary to the Committee. We 
shall consider this article fully in our next, 
and also give onr readers an insight into the 
other communications to which we have 
alluded, as we find space. 


Art.^VL Cursory notes on the Isle of 
France^ by E. Stirling^ Esq. member, 
Asiatic Society, Calcutta. VoL pp. 50. 
Messrs. Thacker & Co. 

Many of our Indian invalids proceed to 
thistle. Intelligence concerning a geogra- 
phical and statistical description, its manu- 
factures, public works, public buildings, 
civil and military laws, tribunals, police, 
,.eligion, churches, its commerce, &c. all 
of which subjects this work treats, can- 
not fail to be interesting to our readers. 
We shall notice particulars fully hereafter. 


GENERAL 


PROCEEDINGS OF THE BRITISH 
ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 

This fine Natural Institution continues to 
prosper far beyond anticipation. The Fifth 
Annual Meeting, which commenced at Dublin 
on the )0tb and terminated on the 15th of 
August, as much surpassed the Edinburgh 
meeting, both in the interest of the pro- 
ceedings and in tlie numbers of individuals 
who flocked to take a share In the daily 
business, as the latter meeting exceeded that 
which preceded it. It is pleasing to be able 
to prove this assertion, by a statement of 
facts . The receipts in Edinburgh were £\ , 
626, while those in Dublin were £l,750- 
The number of subscribers in Edinburgh was 
little above a thousand : in Dublin, it amount- 
■ed to 1,228; and, it is quite certain that it 
would have been much greater, if it had not 
been that the arrangements of the»t Local 


SCIENCE. 


Committee were either not generally known, 
or not attended to in time by many residents, 
whose applications could not be received 
after the commencement of business, in con- 
sequence of the great influx of strangers.* 

*,It is easy to complain and find fhult,but while 
we approve hi^ly of the general arrange- 
ments of the Dublin local committee|P we 
CBimotrefrainfrom submittingfor the consider- 
ation of the Bristol committee, the importance 
of adopting « method of giving out Tickets and 
receiving subscriptions, which shall dispense 
with the ciWwding, and fighting we might 
almost term it, which is unavoiaaWe by the 
mode at present pursued, and which seems to 
paralyse those engaged in the troublesome 
task. It would be proper also that persons 
should be employed in these preliminary ar- 
rangements, who are acquainted with the 
names of those engaged in prosecuting science. 
It is ridiculous to hear such a question as, 
** Have you written any papert V' edAreoseA to 
men holding the highest place in science* 
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PROCEEDINGS OF TBl BRITISH ASSOCIATION. 


That the capital of Ireland va« chosen as the 
place of convention for the meeting of this 
year^ 'we know wa» hailed by our hospitable 
ncigrbbours with those feelings which we 
should have expected from the countrymen 
of such scientific lights as Robert Boyle, 
Kirwan, and Brinkley. But that the recep- 
tion given to the Members of the British 
Association could have been equal to what 
each individual member found it to be, we 
are confident none could have most distantly 
anticipated. If respect to the delicate feel- 
ings of our open-hearted friends did not 
forbid every one who shared in the kindness 
which was so libe roily exhibited, to remove 
that thin veil which ought always to prevent 
private hospitalities from being held up to 
public gaze ; how could not each of the 
twelve hundred and twenty-eight members 
of the British Association depict innumera- 
ble instances of traits of character, of friend- 
ly actions, had of soundiiess of principle 
which could not be exceeded, go where he 
might ; and must ever be viewed by the 
philanthrophist, ns must honourable to 
human nature. The present meeting has 
demonstrated that Science is not asleep in 
Ireland, but that it is quietly and modestly 
cultivated, and is ready to burst forth when- 
ever due encouragement is administered to 
fan'^ts kindling embers. That the cau^s of 
dissension which have so lung prevaiml in 
the green island may speedily be dissipated, 
and that the United kingdom and the Sister 
island may in future aspire only to increase 
each other’s prosperity and greatness, was 
the public expression of some of the most 
distinguished leaders, and was ardently res- 
ponded to by every member of the Associa- 
tion. Let us hope that Science, /which is not 
sectarian in its nature, which is of no country, 
or climate, but which is universal as the 
principle of gravity, may tend to heal all 
chafing wounds, and serve to unite in the 
bonds of fricuiiship, all those who arc enga- 
ged in investigating her hidden stores, the 
wonders of creation. 

On Monday the 10th of August tickets of 
admission were procured by strangers ; those 
of residents having previously been obtained 
as required by a public announcement. 

In addition to most of the British men of 
science, several foreigners joined the lists 
of the Association. Among these were M. 
Agassiz, of Ncuchatel, and Dr.'' Moll, of 
Utrecht, whu were also present at Edin- 
burgh. 

At 10 A.M. the different Committees of the 
Sections began to meet. 

The Sections were as formerly, six in 
number. 

A great errdF committed in Dublin wa«, ia 
having the gardens attached to the Rotunda, 
open during the evening meetings. One of 
Che most curious and interesting Lectures 
delivered during the week, viz. that of Mr. 
Wheautone, on Saturday, was^ not heard by 
the greater proportion assembled iii the room, 
in consequence of interruption from persons 
going to Che gardens aad returning to the 
room* 


A. Mathematics and Phyaies. 

Subsection A. Mechanical Aftfl* This 

subdivision was formed in consequence of the 
press of matter in the department of General 
Pities. 

B. Chemistry and Mineralogy. 

C. Geology and Geography. 

D. Zoology and Botany. 

£. Anatomy and Medicine. 

F. Statistics. 


GEOLOGY AND GEOGRAPHY, 
fifondop, 10/h Avptisf.* 

President, Mr. Gritfith. Vice-Presi- 
dents, Mr. Murchison; PropkSsor 
Seoowick. Secretaries, Captain Port- 
lock ; Mr.TORRiB. 

1 . The Chairman exhibited a Geological Map 
of Ireland, the construction of which had 
occupied his attention for many years ; and, 
although there might be some errors in mat- 
ters of detail, he believed that it was gene- 
rally rnrrcct, and affcfrded a faithful outline 
of the physical structure of Ireland. 

One remarkable peculiarity in the phy- 
sical structure of Ireland Is, that while the 
waters are almost every where fringed with 
ranges of primary mountains, the interior of 
the country is level, or slightly undulated, 
and hence the course of most of the Irish, 
rhers ; iu fact, the Shannon affording the 
only exception to this remark. 

Another remarkable circumstance in the 
physical history^pf Ireland, is the frequent 
occurrence of long ranges of granite hills, 
often attaining the height of twenty or thirty 
miles, and running parallel to each other. 
In ancient time.s roads were constructed on 
the tops' of these natural mounds. The 
usual course of these ridges is £. He W., but 
occasionally they arc N. & S. 

These heaps of granite give an undulatory 
aspect to the country ; and, it is to this cir- 
cumstance that the profusion of ridges in 
Ireland is owing ; depressions between 
the ridges becoming receptacles for water, 
and being afterwards obliterated by the 
formation of peat, the result of the decay of 
aquatic plants. 

It is, of course, beneath this accumulation 
of peat, and in the subjacent marl that the 
remains of the Irish elk are found. This 
marl is, in part at least, produced by the 
granite previously described, and sometimes 
attains a thickness of forty feet. 

The speaker then proceeded to consider the 
stratified rocks ; first describing the primary 
tracts which occur towards the coast, and 
then the vast and level district of calcareous 
rocks which occupies almost the whole of the 


* To Professor Powell of Oxford, and Dr* 
Bcoulcr of Dublin* the Editor is almost solely 
indebted lor the reports of the proceedings 
of the Geological and Physical Sections- He 
is binosjelf responsible for the details relating 
to that of Chemistry ; and for the other.re- 
ports he is obliged to Mr. King eff Dinblin anil 
to otkir oources. 



NATURAL HISTORY OF fHE GENUS ASTACUS. 


interior of the ieland. The elevation of the 
strata throughout Ireland is remarkal^y uni- 
form^ being N. E. and S. W. in almost every 
part of the island ; to this remark, however, 
there are some exceptions, as, in the county 
of Tyrone, where the elevation of the strata 
is from N. to S. 

From what has been stated, it is obvious 
that the primary rocks generally occur near 
the coast, constituting the mountainous re* 
gions of Down, Donegal, Mayo, Galway, and 
Wicklow, &c. These regions containing all 
the usual primary masses ; as gneiss, mica- 
slate, clay-slate, and quartz rock, present in 
each locality many interesting appearances, 
which we have not sufficient leisure to detail. 

Q,uartz rock, however, occurs at Dunmore 
Head, under some interesting modifications. 
It contains abundance of globular concentric 
concretions, differing, in no respect, in their 
structure from the fibrous masses found in 
trap, and, like them, decomposing in crusts. 

In Donegal, beds of primary limestone 
occur, often alternated *with mica slate, and 
have, in many cases, been ^han>red into 
dolomite. 

Mr. G. then remarked that his informa- 
tion concerning the transition formations was 
less complete. These rocks consist of the 
greywacke and old red sandstone formations. 
In Cove of Cork both these are schists con- 
taining fossils. 

These transition and schistose rocks are 
succeeded by the mountain limestone, which 
occupies about two-thirds of^tbe whole sur- 
face of Ireland. The organic remains found 
in these ealcareons rocks are, in general, the 
same as those found in England. 

'Hiis limestomc is succeeded by the coni 
formation. The newer secondary stl-ata only 
occur in the north of Ireland, where we have 
the new red sandstone, with gypsum and 
beds of magnesian limestone, and these rocks 
are succeeded by lias, oolite, and chalk. 

2. Dr. west afterwards READ 
AN ABLE PAPER ON THE GEOGRA- 
PHY OF SOUTH GREENLAND. 

Tuesday, llth August, 

3. THE RKV. ARCHDEACON VER- 
SCHOYLE READ AN INIERESTING 
PAPER ON A SERIES OK TRAP 
DYKES WHICH OCCUR IN THE 
COUNriES OF MAYO AND SLIGO. 

These dykes are remarkable for the length 
and distinctness of their rourse. Their 
elevation is E. & W, They are, conse- 
quently, parallel to each other, and one of 
them has been traced for a distance of forty- 
five miles. These dykes, during this long 
course, intersect a great variety of rocks, as 
slate, sand-stone, limestone, mica, and slate, 
&:c., and here produced many curious changes, 
converting the sandstone into quartz, andeven 
giving it a columnar form. It was the opi- 
nion of the ReverjCnd gentleman, that' these 
veins, or a aeries <of ^em, extended across 
the island. Mr. Griffith here remirked, 


that between Dundrum and Dundalk, on the 
opposite side of the island, a great number 
of trap veins had been observed. 

4. PROFESSOR JOHN PHILLIPS 
NEXT READ A PAPER ON THE FOS- 
SIL ASTACID-(E. 

The speaker commenced by making some 
remarks on the natural history of the genus 
Astacus. Of the species which compose the 
genus Astacus, as at present existing, some 
are found in salt and others in fresh water. 
There are two empiric characters by which 
the marine may be distinguished from the 
fiuveatile Astaci : In the marine species 
the lateral divisions of the tail are trans- 
versely divided, while in the fresh water spe- 
cies the division is longitudinal. The marine 
species have also large didactylous claws to 
the first pair of feet. 

All the fossil species possess fiiose charac- 
ters which belong to the marine division. 
Proceeding to investigate the question as to 
the possibility of identifying strata by means 
of their organic remains, it was remarked 
that the study of the fo-^sil species of the 
present genus did not afford results very 
fevourable to such a hypothesis. Confining 
our attention to the oolite and lias, it^^as 
observed that one species of Astacus was 
found in every bed, from the lowest of the 
lias to the uppermost of the oolite. 

One species was confined to the coral rag ; 
four species were peculiar to the green sand ; 
some of the species were more local, and 
others appear to have had a wider geogra- 
phical distribution, as is the case with the 
Astaci of the^ present day. 


MR. GRIFFITH THEN RESUMED THE 
EXPLANATION OF HIS GEOLOGI- 
CAL MAP, AND DESCRIBED THE 
ERUPTED ROCKS WHICH HAVE 
BEEN OBSERVED IN IRELAND. 

He divided the unstratified masses into 
three portions : 1, Those occurring iu transi- 
tion and primary rocks: 2. In the older 
secondary : 3. In the uqwer secondary. 

It was remarked that the limestone which 
comes in contact with the erupted rocks of 
the primary division, is often changed into 
dolomite. 

Green stones occur among the older secon- 
dary rocks in the county of Limerick. These 
green stone beds are apparently iiiterstrati- 
fied with the lime-stone, but fragments of 
this latter rock are included in the trap. 

The trap yeins occurring in the newer 
secondary formations, as in the chalk of 
Antrim, are already sufficiently well known. 
Mr. G. is of opinion that the porphyry of 
Sandy rock is merely a modification of the 
ochre beds w^hich are observed at the GianPs 
Causeway, a% there is a striking resemblance 
between the two rocks, in point of mineral 
character, and both contain nodules of meso- 
type. 
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PROGRESS OF THE STUDY OF ORGANIC REMAINS. 


Wednesday, 13^^ Augnsi. 

MR. GRIFFITH GAVE AN ACCOUNT 
OF A MASS OP SHELLY GRAVEL 
IN THE COUNTY OF WEXFORD : 
THIS DEPOSITION IS VERY EXTEN- 
SIVE, STRETCHING ALONG THE 
COAST FORA DISTANCE OF SEVEN- 
TY MILES, AND ATTAINING A 
BREADTH OF EIGHTEEN. THE 
FOLLOWING IS A SECTION OF THIS 
DEPOSIT : 

6 feet of clay 

7 feet marl clay 
7 feet marl 

7 feet of &and 

11 feet of gravel, containing abundance of 
marine shells. 

a. MR. PHILLIPS THEN READ A 
PAPER ON THE GENUS BELEM- 
NITE. 

He obsenfed that such was the progress 
which the study of organic remains had made, 
that no less than one hundred species were now 
known to naturalists ; and of these, about 
thirty-four species had been found in England. 

Shells of this genus are confined to the 
chalk, oolite, and lias, and the results which 
their study afifords, contrast remarkably with 
the negative indications deduced from an 
exihiination of the fossil Astaci. One divi- 
sion characterized by a little swelling at 
the apex, and possessing a lateral fissure, 
was confined to the ch^k. The species 
which were obtusely mucronate are found in 
the green saCnd. The species with a groove 
in the back are found in the middle oolite : 
Those with a lateral groove, in the lias, and 
lower oolite ; and those species which are 
destitute of a groove are confined to the lias. 
From these remarks, it appears that not only 
are the species of Belemnite confined to 
certain strata, but that even certain natural 
divisions of the genus are found together in 
the same beds, and in no others. Another 
carious remark is, that species which are 
common in the chalk of the Continent, are 
rare in the chalk of England, and vice versa. 

These remarks were followed up in an 
admirable manner by M. Agassiz, who, from 
a study of the remains of this difficult genus, 
clearly demonstrated that the shell was an 
interior one, analogous to the bone of the 
cuttle fish, and not an exterior shell, as is 
generally imagined. 

Thursday t I3th August. 

7. M. AGASSIZ LAID BEFORE THE 
ASSOCIATION AN ADDITIONAL 
NUMBER OF HIS WORK ON FOSSIL 
FISHES ; 

And, in an eloquent address, he gave a 
summary of4he geographical conclusions to 
which the study of fossil fishes bad conduct- 
ed him ; and expressed his conviction that 
strata might, in alt cases, be identified by 
means of the remains of fishes ; or, in other 
words, that each geolo^cal epoch was cha- 
racterized by its peculiar and exclusively 
appropriate race of fishes. 

Ilaring this part of the proceedings Mr. 
Sedgwick took the opportunity of putting M. 


Agassiz’s knowledge to a severe test. He 
exhibited a specimen containing impression* 
of fossil fishes, and M. Agassiz, after 
expWniM the zoological characters which 
distingni^ the fishes of different geological 
epochs, at once declared the specimens before 
him had been derived from the new red sand- 
stone. — 

6. Dr. TRAIL THEN READ A PAPER 
ON THE GEOLOGY OF SPAIN. HE 
CONFINED HIS REMARKS CHIEF- 
LY TO THE PROVINCE OF ANDA- 
LUSIA. 

In this interesting country we have every 
variety of rock, from the oldest primary, up 
to the tertiary strata. The mica slate of Anda- 
lusia contains many interesting minerals, 
as iron, glance, and lead ore. This last mi- 
neral is so abundant that no less than 35,600 
tons were extracted in one year. The pri- 
mary rocks are succeeded by secondary sand- 
stones, ill w’hose fissures interesting osseous 
remains occur. These lime -stones extend to 
the opposite coasts, of Africa. This lime- 
stone is followed by new red sand-stone, and 
gypsum marl,* abounding in salt and saline 
springs. Oolite rocks occur near the anci- 
ent town of Cartua; and chalk, with flints, 
is observed at Labriga. Tertiary and fresh 
water lime-stones also occur, as has becu 
noticed by Colonel Silvertop. 

The beds at Valencias vary from 6 to 8 
feet in thickness, and repose on marl and 

gypsum. 

Friday^ I4th August. 

9. MR. PHILWPS GAVE'AN ACCOUNT 
OF A SMALL PORTION OF A TER- 
TIARY FORMATION WHICH HAD 
BEEN OBSERVED IN YOHlCSHlRE. 

10. RifessRs. mTiicnisoN and 

SEDGWICK THEN (JAVE AN AC- 
COUNT OF THE ROCKS ANTE- 
RIOR TO THE COAL. AND POSTE- 
RIOR TOTHE PRIMARY SIR.ATA. 
These rocks, which were formerly distin- 
guished iiy the absurd term of transition 
strata, have been, unaccountably much neg- 
lected by geologists ; and, unfortunately, the 
use of tMs term has given rise to much con- 
fusion in geological writings. Mr. Murchi- 
son has, for several years, devoted his time 
to the study of the older secondary rocks, as 
they occur in Wales, while Mr. Sedgwick 
has investigated those of Cumberland. 

According to Mr. Murchison, the older 
secondary rocks of Wales, which he, for the 
sake of convenience, denominates the Silurian 
group, may be classed under three divisions, 
each of them containing its peculiar organic 
remains, and consisting of a great variety of 
rocks. 

In the descending series, and departing 
from the old red sand-stone, we have the 
Ludlow rocks, attaining to a thickness o# 
2,000 feet, consisting of crystalline argilla- 
ceous lime-stones, with flags and shales. ^ 
These rocks are followed by the WenloA 
group, consisting also of limestones filid 
shales. These are succeeded by what Mr. 
Murchison has denominated the Camdoc 
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i^roup, a series of rocks sinlilar to the pre- 
cerUng. and attaining to a very great thick- 
ness. 

These formations, however, appear to be 
newer than the Cumbrian rocks which have 
been investigated by Mr. St^gwick, and 
which he also divides into three subordinate 
groups, all of which arc included under the 
name of Cumbrian rocks. The first, or 
upper, is the PlinUminon group : the second, 
*or Snowden group ; and, thirdly, a lower 
group. The details on this last series of 
rocks were rather raeagfe, but we have no 
doubt that ample information will shortly 
be laid before the public. 


CHEMISTRY AND MINERALOGY. 

Monday i \Olh August. 

Dr. Thomas Thomson, Prc.sident. Di. 
Dalton, and Dr. Barker, Vice-Presidents. 
Dr. Aimohn, and Mr. Johnston, Secreta- 
iies. Committee^ — Mr. Davy, Mr. Vernon 
Harcourt, Dr. DaubLny, Mr. Graham, 
Mr. Connell, Dr. R. D. Thomson, Mr. 
Rank, Mr. Ferguson, Mr. Scanlan, 
Dr. Geoohegan, &c. 

The Secretary presented to the Section 
printed copies of tables, exhibiting at a 
single view, th<; most important properties of 
simple and compound bodies, for del raying 
the expenses of the printing of which, £10 hail 
hceii allocated at the last Meeting of the 
.Association. 

1. A PAPER WAS THEN READ BY Mr. 
DAVY, UPON THE SUBJECT OF THE 
CORROSION OF IRON BY SEA WA- 
TER. , 

The observations had particular reference 
lo the injury sustained by the iron of buoys, 
subject to the iullueiice of sea water in har- 
bours, us ut Kingstown ; where it has been 
leccntly found, that the rings upon which the 
s-afety and utility of the buoys mainly depend, 
rapidly corrode and are destroyed. Mr. Davy 
turned his attention to the important object 
of providing a remedy, and preventing the 
corrosion of the iron ; and although liis expe- 
riments had only recently been commenced, 
still he considered it proper, to bring the few 
results he had procured before the Section, 
for the purpose of exciting further inquiry. 
He found that zinc applied to iron prevented 
corrosion. Rings of this metal were cast into 
forelocks for the purpose of experiment, 
ard were found to obviate the waste to which 
the iron had previously been subject. 

According to Sir Humphry Davy, the 
cause of the corrosion of copper, and metals 
in contact with sea water, is attributable to 
the access of atmospheric air. He consi- 
dered that if the air was preserved from 
coming in contact with the metal, no decom- 
position would ensue. Mr. Davy accord- 
ingly fimnd, that copper exposed to the action 
of sea water free from the inftuencc of air, 
was not Unble to corrosion, and that the 
effect was influenced by the depth of water. 
Specimens of metals were exhibited, which 


had been subjected to the influence of salt 
water free from air, and no corrosion had 
taken place ; other pieces of metal which were 
in contact with sea water subject to the 
influence of air, were observed to be much 
injured. Mr. Davy attributed the cause of 
the phenomeaon to an electrical decomposi- 
tion. 

He stated further, that he had fuuhd zinc 
to preserve tin plate, both in fresh and salt 
water. 

Some observations were made by members 
of the Section, with regard to the action ol 
sea water upon bar and cast iron. Some 
attributed the greatest corrosion to the for- 
mer, others to the latter. 

2. Mr KTTRICK DESCRIBED AN IM- 
PROVEMENT WHICH HE HAD MADE 
UPON DAVY’S SAFETY LAMP, FOR 
THE PURPOSE OF OBVIATING AC- 
CIDENTS WHICH ARE ENTIRELY 
OWING TO THE CARELESSNESS OF 
WORKMEN. 

The Davy lamp, he stated, to be perfect in 
principle. The workmen are in the habit of 
enlarging the apertures in the wire gauze, 
and upplying their tobacco pipes in order to 
obtain a light. The modifications recom- 
mended at present, were the iutroductiofl ot 
very strong glass, to cover the gauze ex- 
ternally. The glass is again guarded bv 
strong ribs of iron, so that the lamp may be 
exposed to considerable shocks without dan- 
ger of injury. A contrivance was also 
described by which the air was allowed to 
enter from below, by means of a gauze tube, 
but 80 managed, that the gauze could not be 
reached by the workmen. 

Various improvements upon the Davy lamp 
were noticed by different members. 

Mr. Graham stated, that he had been pay- 
ing considerable attention to the subject, and 
had found that when the gauze was steeped 
ill an alkaline solution, the flame was pre- 
vented frpm passing so readily, and corrosion 
was obviated.* He considered the only 
adequate provision against accident to be 
the employment of a double gauze cover. 

3. Mr. KANE READ A COMMUNICA- 
TION IN REFERENCE TO PYROX- 
YLIC SPIRIT. 

The experiments which he had made upon 
this substance, corroborate the opinion of 
its composition entertained by Dumas and 
Pelligot, who term it methylene, viz. that it is 
a compound of an atom of carbydrogen, and 1 
atom water, having for its atomic weight 2. 
He had examige^ the action of sulphuric acid 
upon the liquid, and had obtained by dis- 
tillation, an acid capable of forming salts 
with bases. The composition of several of 
these, he had ascertained by determining 
the proportions of the acid, (or sulpho- 


• Thii IS af^rceablc to iht' results obtHiiicd 
by Dr, Thomas Thomson many years .ago. 
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methylir acid) ami base, and considering^ tbe 
loss to be methylene. The compound with 
lime, consisted of 1 atom lime ^ atoms 
sulphuric acid + i methylene. 

Some discussion took place in reference to 
the double atoms, of which the organic bases 
arc stated to consist, according to the views 
of Continental chemists. Considerable 
misunderstanding w as exhibiced in many of 
the observations oifered upon this point. 
But it is unnecessary to repeat the statement 
of the various theories, as this has been 
already done in the previous number of this 
journal. 

4. Mb. fox described AN EXPERI- 
MENT WHICH HE HAD MADE, 
WITH REGARD TO THE EFFECT OF 
MELTED IRON UPON THE MAG- 
NET. ^ 

He found that no action was exerted upon 
it. Hence, this is an argument, against the 
idea of a central fire. 


5. A LETTER WAS READ FROM Dr. 
TURxNER, REPORTING THE OPINI- 
ON OF THE COMMITTEE APPOINT- 
ED AT LAST MEETING, TO TAKE 
INTO CONSIDERATION THE ADOP- 
TION OF A UNIFORM SET OF CHE- 
MICAL SYMBOLS FOR THIS COUN- 
TRY. 

The opinion of the majority was, that those 
used on the continent should be had recourse 
to. It was strongly recommended that the 
abbreviations sUoUd not be carried further 
than the dots for oxygeu ; indeed, it was 
suggested by some, that these should be 
rejcctetl, as they merely express theory, and 
consequently vary, according to the view that 
is taken of the composition in this country 
and on the continent ; but it is obviou-s, that if 
brevity is not carried any further than this, 
no bad consequences can follow from a sys - 
tern of notation. 

Dr. Thomas Thomson strongly recom- 
mended that the centigrade thermometer 
should be adopted in this country for scien- 
tific purposes, as being infinitely better 
adapted for such purposes than that of Fah- 
renheit. His suggestion appeared to coin- 
cide exactly with the opinion of the committee. 

Tuesday y llM August. 

6 Mr. DAVY DETAILED SOME EX- 
PERIMENTS WHICH HE HAD MADE 
UPON THE PRESERVATION OF TIN 
PLATE BY THE AGENCT OF ZINC. 
When exposed for some days to the action 
of water, the plate by itself soon becomes 
slightly corroded, but is completely preserved 
by the zinc, the latter, at the same time, 
oxidizing. Hence, the plate ,.might be em- 
ployed in place of copper for many purposes, 
where salt water comes in contact with 
vessels. Several metals he had ascertained 
arc not protected. 


7. MR. GRAHAM DESCRIBEDTHE CON- 

STirunoN OP ceri ain salts 

IN CONTINUATION OF THE f*APERS 
WHICH HE HAS PUBLISHED UPON 
THIS SUBJECT. 


Ho views sulphuric acid as a sulphate of 
water, and ns represented by H S. Sulphu- 
ric acid of spec. grav. 1*78 is hydrous sul- 
phate of water, or a hydrate expressed by H 
S H, 1 atom being basic and essential to the 
composition of the acid, the other being 
driven off by heat. • Hydrated oxalic acid is 
an oxalate of water H (C -f* C) H2. 

Nitric acid = H N H* of spec, grav, 1*4*2. 
Oxalate of magnesia = Mg (C + C) 
Nitrate of copper = Cu N. 113 
There arc three oxalates of potash, 
l.K (C + C) II. 


2. K (C + C) H (C;+ C)H2, orbinoxalate , 
decomposes at 30U^ and loses 2 atoms. 

3. K (C-J-C) IICH (C-f C) 113 

i n (C + C) n*orqua(l- 
roxatate, the 2 atoiris of water in the binox- 
alatc being r9placcd by hydrated oxalic acid. 


There are two remarkable salts, which 
correspond with each otlier in compobition, 
viz., oxalate of potash and iron which is green, 
although the iron is in the state of peroxide, 
being precipitated red by potash, and the 
oxalate of potash and chromium w'hich is 
d.irk coloured. The first is represented by 
Fc (C + C)3 3 K (C -f C)-l-HG. 


If wc substitute chromium for iron, w'e 
have the composition of the chromium salt. 


The ‘'ume law in reference to water, it is 
probable, is generally appb.caVdc to the com- 
position of the carbonateb. Carbonate of 
magnesia is represented by Mg. CH3. At 
212'' the water is expelled. 


Bicarbonate of potash = K C H Cis a car- 
bonate of potash and a carbonate of water, 
because tlm latter can be readily driven off. 
Two additional atoms of water may exist in 
it. llie Vncarbor.ate of potash and magnc.sia 
of Berzelius, has the same composition as 
quadroxaiate of potash, the symbol being K 

^ ^ Mg! C H » ( + making 9 atoms 

of water in the salt, and the magnesia occupy- 
ing the place of the water in the quadroxaiate 
f)f potash. 


Rose described a class of salts formed by 
the absorption of dry ammonia. He consi- 
dered the ammonia not to act as a base, but to 
take the place of water. 


Mr. Graham coincides with him in opini- 
on. The composition of ammonia may be re- 
represented by N H 3 N H 3 H O, being 
analogous to sulphuric ether, which consists 
of 2 atoms olefiant gas. The nature of its 
function may be observed in the composition 
of the common sulphate of copper and am- 
moniacal copper, the first is Cu S H -f- H f » 
the second Cu S (N H 3) 4 the ammonia 
taking the place of the water. There arc 2 
ammoniiirets, 1 containing 4 and the other 5 
atoms of water. 
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S. Mr. JOHNSTON MADE SOME OB- 
SERVATIONS ON THE OPTICAL 
PROPERTIES OF CHABASITE, IN 
REFERENCE TO THOSE MADE BY 
SIR DAVID BREWSTER, AT LAST 
MEETING. 

Sir David found that this mineral possess- 
es different refracting powers at different 
depths of the crystal, and he concluded, that 
it consisted of distinct layers, and that if 
subjected to experiment it would afford the 
result of a compound substance. His results 
refer to particular specils only ; but the 
composition of the species vary, and are as 
represented here 

Njga -i-3 AS2 -i-6Aq. 

where Mr. J. conceives that it is easy to see 
the cause, of the difference, for the refractive 
power of ehnbasite is positive, and that of 
ipiartz nepative ; thus aceouutiup for the 
double refracting power observed by Brews- 
t<*r. • 

Dr. Thomson remarked that*the observa- 
tions of Brewfctcr probably referred to one 
species of chabasite. But there arc two 
speeies, the one centaining soda and the 
other lime as a base. He, therefore, con- 
oid prod that until both species were ex- 
amined, no inference whatever could be 
drawn. 

1). Dr. DADBKNY STATED, TII^ AC- 
CORDING TO THE OPINION OF 
VON BUCH, CARBONATE OF MAG- 
NESIA MUST HAVE BEEN SUB- 
LIMED IN MANY INSTANCES BY 
volcanic: ACTION, ALTHOUGH AS 
FAR AS Dr. DAUBENY WAS AWARE, 
IT WAS NOT AGREEABLE TO THE 
RESULTS OF CHEMISTS. 

A curious fact illut-trative of the truth of 
Von Buch’s opinion, occurred to Dr, Daube- 
iiy in Italy. He visited a locality where 
there was an upper atratnin of lava, con- 
taining eavitie.s. In one of these Colonel 
Robinson discovered a large quantity ot car- 
bonate of magnesia. Dr. Daubeny found a 
quantity coating the upper surface of the 
lava. 

Dr. Dalton observed that there could be 
no doubt a -i to the sublimation of carbonate 
of magnesia, us Dr. Henry had informed 
him that a quantity of this salt was always 
driven off whenever the heat was carried 
lieyoud a certain heiglit. ^ 

10. Db. DALTON STATED THE RE- 
SULTS OF HIS EXAMINAIION OF 
THE SPIRIT DISTILLED FROM 
CAOUTCHOUC. 

He found it to depress the barometer like 
sulphuric ether. It passes through water 
without diminishing its volume, thus differ- 
nig from ether. It is absorbed by water 


like olefiant gas. It ernmsts of 2 ol^ant 
gas. 10 vols. when burned give 40 carbonic 
acid, and require CO of oxygen. It 
to be the same as a substance described by 
Faraday. It differs from coal gas in this, 
that the latter consists of double olefiant gas. 

The observations of Mr. Davy up^ this 
subject cf'rre iponded with those of Dr. Dal- 
ton. 


WednesdaUf August \2th. 

11- Mu. J. MALLET DESCRIBED 
THE PHENOMENA PIlESEN'i ED IN 


When the holes for the passage^ of 
the gas are made as small as possible, 
and also the appearance observed w'hen 
the direction of the tube is inclined in differ- 
ent ways, two currents being formed when 
the tube is inclined, and the surface of the 
flame presenting spiral lines, and considera- 
ble retraction of the flame takingiplace, none, 
however, occurring when the tube is not 
fully inserted. The apertures in the lamp 
were less than the , Jo of an inch in diameter. 

In the discussion which arose from this 
communication. Dr. Dalton observed, that 
12 small holes in a lamp consumed less gas 
and gave more heat than when the holes were 
larger but fewer in number. But the great 
object in procuring a proper quantity of heat 
de^iends upon the atmospheric air being 
neither too great nor small in quantity. He 
stated, that if we- take a cubic inch of pure 
gas, and another diluted with half its volume 
of .air, each gives out the same quantity of 
heat, but the latter scarcely yields any light. 
This is an important fact, and deserves to be 
known. 


12. Mr. CONNELL READ A PAPER IN 
WHICH IT WAS HIS OBJECT TO 
POINTOUT SOME CHEMICAL FACTS, 

By which we may be enabled to detect, 
whether a fossil scale be that of a fish, or 
sauroid animal, and illustrated his position 
by some analyses which he had made on re- 
cent crocodile ami fi.sh scales, and upon the 
scales found at Burdie House. His inference 
was, that chemical analysis completely veri- 
fied the idea of Agassiz, that the scales found 
at Bui die House w ere those of fish. He 
considers the animal matter to be replaced 
by a little carbonate of lime and silica. 


13. Mr. KANE DESCRIBED TWO 
COMPOUNDS OF TIN AND PLATI- 
NUM FORMED BY THE ACTION OF 
PROTOCHLORIDE OF TIN UPON A 
SOLUTIOI* OF PLATINUM. 

One of these compounds consists of an 
atom of each chloride. It deliquesces in the 
air ; is a dark solid substance when anhv- 
drous, and when allowed to remain in the 
air is converted into an olive liquor, which 
is resolved into the oxides by the action ot 
water. The author suggested that tin affords 
a good test for platinum. 
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H. Mr. snow HARRIS EXHIBITED AN 
APPARATUS OR MODIFIED ELEC- 
TROMETER, FOR PERFORMING 
THE EXPERIMENTS OF POUILLET, 
BV W^HICH THE INSULATION OF 
THE GOLD LEAVES IS RENDERED 
INDEPENDENT OF THE GLASS, BY 
MEANS OF TWO RODS, TERMINAT- 
ING IN GILDED BALLS. 

To determine whether electricity is deve- 
loped during the evaporation of water or 
any liquid, a platinum crucible, containing the 
substance to be examined, is placed upon the 
cap of the electrometer, ha\iQg one of 
Deluc's small piles communicating with the 
rods. His results were contrary to those of 
Pouillet. 

15. Dr. NEWBIGGING MADE SOME 
OBSERVATIONS UPON AN EXPERI- 
MENT WHICH HE HAD MADE WITH 
REGARD TO THE COLOUR OF AR- 
TERIAL BLOOD. 

He placed some blood in a cup containing 
green spots on its surface. The portions op- 
posite to these spots assumed a vermilion 
colour, but ill no other part was this change 

visible. 

Thursday t \3th Augitsl. 

16. Mr. H AllTOP MADE SOME ORSl R- 
VATIONS ON rilE EFFECT OF 
THE HOT AIR BLAST. WHEN AP- 
PLIKU TO THE MANUFACIUHE 
OF IRON. 

He opposed some of the statements made 
by Dr. Clark at the last meeting of the 
Association, relative to the product and the 
quality of the iron ; the former having been 
overrated, and the latter being decidedly 
inferior, as far as Yorkshire was concerned. 

17. Dr. APJOHN EXPLAINED A FOR- 
MULA FOR ASCERTAINING THE 
SPECIFIC HEAT OF GASES ; THE 
EXPRESSION BEING 

48 o d p 



He has found it to correspond almost exactly 
with experiment. He modifies it to 

(f -fy 30 

« % — 

48 d p 

If the air be quit^; dry, the/" (which ex- 
presses the eln.stic fnree of vapour at the dew 
point) will be unnecessary, and the formula 
becomes 

f X e 30 # 

a = % — 

48 d p 

The experiments were made by means of 
a syphon with short horizontal arms. Sul- 
phuric acid was introduced into the legs. 
Two bladders, the one filled witlt coraraou air. 
and the oth€!: with the gas to be cx[ieri- 
mented on, were attached to one of the arms, 
and two thermometers, the one with a moist 
bulb, and the other dry, were introduced 
into the other leg. The bladder was then 


* These formulfe are elucidated in a paper 
in the last Volume of the Trans, of the Irish 
Academy. 


pressed, and the air forced through the acid. 
It passed over the tliermometers, and gave 
the temperature of the gas at the dew point. 
This enabled the value of a to be determined, 
or the specific heat. A correction was 
made for the impurity of the gas, which was 
transmitted over mercury and analysed. 
Most of the experiments corresponded with 
those of the French chemists, except in one 
or two instances. The general result obtained 
was, that under equal weights, the gases 
have the same specific heat; and, under 
equal volumes, the specific heat is propor- 
tional to the spedifie gravity, except with 
hydrogen, which, under equal volumes, has 
double the specific heat. 

The results are presented in the following 
tftMe 

SP. HEAT, VOLUMES. SP. OR. SP. HEAT 


Air 1*000 1*000 1*000 

Azote *9fil3 0 0694 *9877 

Hydrogen... *1315 *9722 1*8948 


Carbonic oxide *r0S0B *9722 1*0808 

Carbonic acid *• 1 *667 1*5277 rOQlfi 

Nitrous o.xide . *1*51277 1*5277 l'l65‘2 

.. ef 30 

% — 

48 d p 

18, Du. DALTON INTRODUCED THE 
SUBJECT OF A SYSTEM OF CHE- 
.MICAL SYMBOLS, BY EXPLAINING 
HIS IDEAS RESPECTING THE COM- 
POSITION OF THE SIMPLE COM- 
POIWDS, AND EXHIBITED THE EX- 
PRESSIONS# WHICH HE PROPOSED 
MANY YEARS AGO, TO GIVE A 
PICTORIAL VIEW OF THE MODE 
IN WHICH THE ATOMS ARE COL- 
LOCATED. 

He ccAisiders the composition of nitrous 
oxide tri be 2 atoms azote, adopted by Berze- 
lius, who has not stated from whom he ob- 
tained it. Olefiant gas, he considers, is 
composed of single atoms of carbon and hy- 
drogen, while the gas which exists in coal, 
though commonly termed olefiant gas, is, in 
reality, double olefiant gas, and is termed by 
Dr. Dalton, bin-olcfiaiit gas. This is proved 
by its affording twice the quantity of carbo- 
nic acid, and requiring twice the quantity of 
oxygen, to burn it, which olefiant gas re- 
quires. 

Mr. Whewell ob.served that the atoms 
might as well be 8uppo.sed to be arranged in 
lines, as in the mode represented by Dalton, 
which was objected to by the latter, ns being 
a tottering equilibrium. 

Mr. Babbage recommended the publica- 
tion of tables, representing the composition of 
substances by syii|bols,* with the addition of 

• Berzelius is erroneously considered to 
have first introduced the use of letters to ex- 
press briefly the composition of bodies. Dr. 
Thomson adopted this method in one of tho 
earliest editions of his System of Chemistry, 
where he classified minerals according to their 
chemical composition, lu bis paper on Oxalic 
Acid, published in the Philosophical Transac- 
tions for 1807, he employs formulas of thwJitiid. 
Berzelins indeed, has owned, that he borrow- 
ed the idea f^om Dr. Thomson. 
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the different vreights which have been brought 
forward) but without giving the sanction of 
the Association to them. He considered it 
proper that the algebraical formulae should 
be adhered to as far as possible. 

19. Mr. mallet SHEWED A BEAU- 
TIFUL WHITE MATERIAL PRE- 
PARED FROM TURF, WHICH WAS 
DECLARED BY A PAPER-MAKER 
TO BE PERFECTLY FiriED FOR 
THE MANUFACTURE OF PAPER. 

The upper stratum of turf, w^hich covers 

immense tracts in Ireland, consists of layers. 
It is acted on by water to separate the 
leaves ; then by caustic potash or soda ; 
then by an acid. It is then bleached by chlo- 
ride of lime. During the process a substance 
lb obtained possessing the odour of camphor, 
mixed with that of turpentine, which is fluid 
at 290'^ F. The upper stratum of turf may 
also be emidoyed for mill boards, after being 
soaked in glue and pressed by a hydraulic 
pi css. ,, 

Friday, 14/h August. 

20. Mr. DAVY DESCRIBED SOME EX- 
PERIMENTS WHICH HE HAD MADE 
IN REFERENCE TO THE RELATIVE 
VALUES OF VIRGINIAN AND IRISH 
TOBACCO. 

He procured nicotine by simply digesting 
the leaves in potash, and then distilling. A 
liquid possessing uniform qualities passed 
over. The liquid is acted on by acids, afford- 
ing bidts possessing a sharp biting state. 
The effect of the liquid was tried upon differ- 
ent un'inals, and found to be highly narcotic, 
lie found that 1 lb. of Virginian tobacco w-as 
equivalent to of Irish tobacco ; the root 
containing 4 or 5 per cent, of nicotine. The 
usual estimate of the relative values, by 
dealeis, is as 1 to 2. 

21. Mr. SCANLAN .DETAILED THE 
EXPERIMENTS WHICH HE HAD 
MADE UPON WHAT HE CONSIDER- 
ED A NEW FLUID, PREPARED 
FROM PYROLIGNEOUS ACID BY 
SATURATION WITH LIME, DIS- 
TILLATION AND PURIFICATION BY 
CHARCOAL. 

He found its boiling point to remain steady 
at 130“. 'Die following table exhibits its pe- 
culiarities when compared -with pyro-acetic 
and pyroxylic spirits. 

Sp. Gr. Boiling Point. 


Pyro-acetic. . . 

, -828 

150“ 

Pyroxylic . . . 

. *750 

140« 

New Fluid , . . 

. *906 

130® 


Another fluid w'us obtained likewise which 
appeared to be new, exhibiting a strong 
action with caustic potash. It was sug- 
gested, that the first fluid was .acetate of 
methylene, the bpccific gravity of which is 
*919 and the boiling point 136®. The argu- 
ments of Mr. Scanlan were admitted by the 
Section to be conclusive, in favour of the 
substance being distinct from pyro-acetic, or 
pyroxylic spirits. 


22. Mb. moor mentioned A CURI- 
OUS CIRCUMSTANCE IN REFER- 
ENCE TO THE CORROSION OF 
LEAD PIPES. 

'The worm of a still used for preparing 
medicated waters, was exhibited, which was 
corroded completely through its substance, 
at those points where it had been suuported 
with wood and tied with twine. At these points 
a black substance was formed, consisting of 
oxide and chloride of lead. It was obvious 
that the effect was to be attributed to galvanic 
action. 


23. Dr. BARKER DESCRIBED A NEW 
MODE OF SEPARATING THE PE-^^ 
ROXIDE OF IRON BY MEANS OF 
ACETATE OF I»OTASll. 

The latter salt, when added to a solution 
of per- salt of iron, precipitates the peroxide 
when the liquid is boiled, lliis would appear 
to afford an elegant method of separating iron 
from manganese. 

He made an observation relative to the pre- 
cipitation of magnesia by phosphate and car- 
bonate of ammonia: viz. that the same 
precipitation takes place with bi-carbonate 
of potash, and other salts. 


24. J)R. GEOGIIEHAN SUGGESTED 
THE ADVAN I'AGE OF EMPLOYING 
THE DOUBLE SALT OE IODIDE 
OF POTASSIUM AND BICYANIDE 
OF MERCURY, FOR THE PUR- 
POSE OF DETECTING MURIATIC 
ACID IN PRUSSIC^ACll). 

Sulphuric acid is frequently met with in 
prussic acid, but the distinction between 
these two acids is rcailily made, by means 
of nitrate of barytes. The peroxide of mer- 
cury usually employed for testing the purity 
of prussic acid is ambiguous in its action, 
as it is usuallv impure. The use of this salt 


26. Mr. JOHNSTON MADE SOME 
OBSERV ATIONSON THE IODIDES 
OF GOLD, WHICH HE HAD AxNA- 
LYZED. 

Their composition is similar to the chlo- 
rides. Previous errors, he found, were to be 
ascribed to the precipitation of an excess of 
gold, when ammonia was employed in the 
analy.sis. 

There are three compounds, viz. (i.) Au 
1 ; (2.) An3 1 ; (3.) Au 3 I + K I, the atom 
of gold being*25. 


26. Dr. william BARKER MADE 
SOME OBSERVATIONS ON THE 
PASSAGE OK ELECTRICITY A- 
LONG A PLATINUM WIRE. 

Black spots were observed at regular dis- 
tances, the rest of the wire being luminous, 
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27. Mu. S( ANLAN KXHUUrED A 
BKAUriFL/I.sPEClMKN OK KEMA- 
i’iiVK CUVSl'ALMZEO IN THK 
( ENJ'llK OK A MASS OF LOG- 
WOOD. — Records o/ General Science f ^ 

rHILOSOPHiCAL toansactions of 
THE ROYAL SOCIETY OF LONDON, 
FOR 1835. PART 1. 

PHYSICS. 

NOTE ON THE ELECTRICAL RKIJ^- 
TIONS OP CERTAIN METALS AND 
METALLIFEROUS MINERALS. BY R. 
W. FOX. 

The author states that the rrystalliz- 
0(1 gray oxide of manganese holds the 
highest place in the electro -negative scale 
of any substiinec examined, when it is im- 
mersed in various acid and alkaline solutions ; 
and the other metals and minerals rank af- 
ter it in the following order: inangtinese, 
rhodium, l/>udstone, platinum, arsenical 
pyrites, plumbago, iron pyrites, arsenical 
robaJt, copper pjTites, purple copper, galena, 
standard gold, a itiTous copjjer, silver, copper, 
pan brass, sheet iron. When employed in 
voltaic combination he fouAd that on being 
so arranged as to art in opposition to one 
another, the direction of the resultant of 
their action, as indicated by the deflection 
of the magnetic needle, did not coincide with 
the mean of the direction of the needle when 
under the separate influence of each. He 
concludes, therefore, that the needle does not 
indicate the whole of the electricity trans- 
mitted, and that cdcctro-magnetic action does 
not depend upon a continuous electric cur- 
rent, but is better explained on the hypothesis 
of pulsations, formerly advanced by him. 

EXPERIMENTAL RESEARCHES ON 
ELECTRICITY, NINTH SERIES. BY 
MICHAEL FARADAY, D.C.L. &c. 

The inquiry which produced the develop- 
ment of the facts contained in thi.*^ paper arose 
from the observation of Mr, Jenkiii, that, 
if an ordinary short wire be employed to form 
a communication between the two plates of 
an electrometer consisting of a singles pair of 
metals, it is impossible to procure an electric 
shock, but if the wire which surrounds an elec- 
tro-magnet be used, a shock is experienced 
whenever the contact with the electrometer 
ceases, if the extremities of the wires are 
held in the hand, while a brilliant spark ap- 
pears at the point of disjunction. In the 
prosecution of his researches the author em- 
ployed the conducting wire in four different 
modified forms: 1st, as the helix of an elec- 
tro-magnet, consisting of a cylindrical bar 
of soft iron, 25 inches long and l-J inch in 
diameter, bent into a ring, which w as solder- 
ed to a coppej. rod which serveS as a conduc- 
ting continuation of the wire : 2iid, as an 
ordinary helix formed of a copper wire coiled 
round a pasteboard tube, the convolutions 
being separated by a string, and the super- 
posed helices prevented from touching by 
intervening calico ; .ird, as a long extended 
wire, and 4th, ae a short wire. Of all these 
forms, the brightest spark and most powerful 
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shock are procured by inserting n cylinder 
of soft iron within the helix, so as to form 
an electro -magnet. He found, ulso, that if 
a current be established in a wire, and 
another w’ire forming a complete current 
be placed parallel to the first, at the mo- 
ment the current in the first is stopped, it 
induces a current in the same direction in 
the second, the first exhibiting then Ifut a 
feeble spark ; but, if the second wire be re- 
moved, a current is induced in the first wire 
ill the same direction, and a spark elicited 
when the contact is broken. The strong 
spark in the singlehmg wire or helix, is there- 
fore, the equiviilent of the current which is 
induced in a second wire placed parallel and 
in connc.vion with the first wire. From the 
facility of transferences to neighbouring wires, 
and from effects generally, be considers the 
inductive forces to be lateral, t. c. excited in 
a direction perpendicular to the direction of 
the originating and produced current, and 
they also appear to be accurately represented 
by the magnetic curves, and closely related 
to, if not identical ‘Arith magnetic forces. All 
experiments tend to shew that the elements 
of the currents do not act upon themself cs, 
but excite currents in conducting matter 
wrhich is lateral to them. On using a vol- 
taic battery wdth fifty pairs of plates the effects 
were exactly similar to those with a single 
pair. The author concludes with remarking 
upon the advantages presented by electro- 
magnetic machines, in which the current is 
permitted to move in a complete metallic cir- 
cuit of great Icjigth during the first instant 
of its formation, by whicli means great inten- 
sity IS given by induction to the electricity 
which at that moment passes. 


ON'l Hi: DE TEKMINATJON OF THE 
TERMS IN THEDLSrilKBlNG FUNG- 
IION, OF THE FOURTH ORDER, 
AS REGARDS 'HIE IXOF M RICI- 
TIES AND INCl.lNATlONS WHICH 
GIVE RISE TO SECULAR INEQUA- 
LITIES. BY .T. W. LUBBOCK. 

In the theory of the secular inequalities, 
the terms in the disturbing function of the 
fourth order, as regards the inclinations, 
have hitherto been neglected. As the mag- 
nitude of these terms depends, in a great mea- 
sure, upon certain numerical co-efficients, it 
is impossible to form any precise notion, a 
prioriy with respect to their amount, and as to 
the error w'hich may arise from neglecting 
them. The author has, therefore, consider- 
ed it desirable to ascertain their analytical 
expressions. The details of this calculation 
form the subject of this paper. 

ON CERTAIN PECULIARITIES IN 
THE DOUBLE REFRACTION. AN O 
ABSORPTION OF LIGHT, EXHI- 
BITED IN THE OXALATE OF 
CHROMIUM AND POTASH. BY SIR 
DAVID BREWSTER. 

^is salt occurs in flat irregular six-sided 
pri^ms, the two broadest faces being inclined 
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to each other like the faces of a wedpe, whose 
sharp edge is the summit of the erystul. The 
brood faces are inclined upon the adjacent 
faces at hn angle of 64®. The crystal is ter- 
minated by four minute planes, equally in- 
clined to the broad faces and the axis of the 
prism, but two of the faces often disappear. 
The crystals arc generally opaque, and at 
thickness not much above the th of an inch ; 
they are quite impervious to the sun’s rays. 
Their colour by reflected light is then nearly 
black; hut their powder, in daylight, is greerij 
and French gray by candle light. I n the smaller 
crystals the colour is both by reflected 
and transmitted light. The refractive index is 
about 1.603 and 1.G06. At acertain smallthick- 
ness the least refracted image {^bright blur y and 
the must refracted image bright green in day- 
light, or bright pnik in candlelight. 'I'hebluc, 
when analyzed, consists of a mixture of 
green, and the green an admixture ot red. 

At greater thicknesses the blue becomes 
purer and fainter, and the green passes into 
rctl; and at a certain tftiekuess of the least 
refracted blue image disa])pcarft altogether, 
aiurthe mo^t refracted image is olive-green. 
At still greater thicknesses this image disap- 
pears alvso, and absolute opacity ensue-^. 
With polari^ied light, when the axis of the 
crystals is in the plane of polarization, the 
transmitted light is green y but when perpen- 
dicular it is blue. In solution the double 
refraction disappears, but the other appear- 
ances arc observed as in the solid state. 
The crystal excites a speeiAe action on the 
red ray between A B of rraunliofcr ; a 
'-harp and narrow black band being formed, 
which eoiUtitutcs a fixed line in all artificial 
light's. The relations of this salt to eommem 
and polaiized light may be exanfined by 
plaeing upon a plate of glass a lew drops of 
a saturated .solution ot it in water. It the 
cry.stnl.s are slowly formed they will be found 
of various thicknesses, each thickness exhi- 
biting a difl'erent eolbuv, varying from per- 
fect transparency through all shades of pn/c- 
ydlowy greeny and hUcy in daylight, ami through 
all shades of pale-i/elluWy pale-urangey raJy and 
blue'in candle-light. 

SECOND ESSA'S' ON A GENERAL 
METHOD IN DY NAMICS. RV W. 11. 
HAMILTON, 

In hia first Essay, the author ob.scrvcd, 
tnat many eliminations required hy this me- 
thod, inits first conception, might be avoided 
hy a general transformation, iiurodiuing the 
time explicitly into a parts of the whole chu- 
ractcri.stic function V. In the present lilssny 
he fixes his attention chiefly on thi.spart.S, 
and to call it the principal funchun. Its 
properties are more fully developed, espe- 
cially in application to questions of pertur- 
bation, in which it enables us to expres.s 
accurately the distuj'bed configuration of 
a system by the. rules of undisturbed motion, 
if only the mutual components of veloeilies 
he changed in a suitable manner. 


CONTINLATION OF A PAPER ON 
THETWEN l Y-EJVE FEET2ENITH 
rELESCOPE, LATELY KREXTED 
AT THE IROYAL OBSEllVATORY- 
, BY .IOHN pond. * 

The observations made by means of this 
instrument have confirmed the accuracy, of 
the results obtained in determining the place of 
any .star pas.9ing the meridian near the zenith. 

We have now three methods of observing 
this: 1st, By the mural circles : 2nd, By the 
zenith telescope, used alternately east and 
west, and .'ird, hy means of a small subsidiary 
star. 

GEOMICTIITCAJ. IN VESTIGATION 
CONCERNING THE PHENOMENA 
OF I ERR EM RIAL MAGNETISM. 
BY T. S. DAVIES. 

The present series of papers is chiefly inten- 
ded to deduce the mathematical consequences 
of the theory of two poles situate!! arbitrarily 
within the earth, and especially to investigate 
the singular points and lines which result 
from the. intersection of the earth’s surface 
w ith other surfaces related to the magnetic 
pole.';, especially the points at w'hich the nee- 
dle is vertical, the hues of equal dip, the 
Hallcyan lines, the ismlynamic lines, and the 
Hansteen poles. He investigates at length 
the hypothesis of the duality of the terresti lal 
magnetic poles, and bhews that the ques- 
tion cannot be determined definitely until 
the dipping needle is brought to a greater 
.state of perfection and the influence of 
geological and meteorological sources of 
distm banco can be accurately appreciated. 


R ES E A RC H KS ’ I O \ V A R DS EST A - 

BUSHING A THEORY OF JHE 
DISPERSION OK LUHir. BY THE 
REV BADEN POWELL. 

An abstract of this paper has already 
appeared . 

MKT LORO LOGY. 

ON I’HE ATMOSPHERIC J IDES AND 
JM ET KO U O I A) G Y O F 1) U K H I i N , 

(l)EC(^,AN). EAST INDIES. BY 
LIEU l-COLONEL W. IKSYKES. 
This is a paper of great interest, as it 
contains a mas.s of fact.s accumulated with 
great labour and care, in a portion of the 
world where science, with the exception of 
botany', has hitherto been altan.st unknown. 
The author, in the first inatunce, proceeds 
to deseriiie his instrumenta and his mode of 
proceeding to obser\ation. These arc impor- 
tant points, and dc.scrve aa attentive con- 
.sidcration. The proper mode of mounting 
mctcoroiogicHl instruments for observatious 
in tropical elfhiatcs is particularly adverted 
to. Ivory scales and reservoirs are proved 
to be useless ; tlu* substitution of metals 
being absolutely necessary. The conclu- 
sions to which tlu‘ observations lead are 
principally as follow : In the Dukhun four 
atmospheric fides exist in the 24 hours ; 
two diurnal and two noeliirnal. each consist- 
ing of a maximum and minimum tide. 1 hc.-c. 
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as Aompared wiih observations at the 
Royal Society, are 
Nocturnal fullingi 
minimuin tide fromjj' 

10—11* P.M. to 4—5]. 

A.M. 

Poonah .... — *01Sl| 

Royal Society —*0 1 62 ] 


Diurnal maximnm 
failing tide from 9 — 10 
A.M. to 4—5 P.M. 


Poonah — *1166 

Royal Society — *0289 


Diurnal rising tide 
from 4 — ^5 A.M. to 9 — 
10 A.M. 

Pooaali . 4 .. . + '0445 
Royal Society 4- ‘0185' 


Nocturnal maximum 
rising tide from 4 — 5 
P.M. to 10—11 P.M. 

Poonah + *0884 

Royal Society 4- *0272 


These tides occur within the same limited 
hours an in America and Europe, the ^eatest 
mean diurnal oscillations takin^^ place in 
the coldest months, and the smallest tides 
in the damp months of the monsoon *, while 
at Madras the smallest oscillations are in the 
hottest months, and in Europe it is supposed 
the smallest oscillations are in the coldest 
months. The diurnal and nocturnal tides 
are regtilar whatever the thcrmomctric or 
hygrometric indications may be, or what- 
ever the state of the weather; storms and 
hurricanes only modifying them. The mean 
diurnal oscillations at Poonah, 1,823 feet 
high, are greater than at Madras. At a 
higher level than Poonah, the diurnal tides 
were less, while the nocturnal tides were 
greater. The maximum mean pressure ot 
the atmosphere is greatest in December or 
January, then gradually diminishing until 
July or August, and subsequently increasing 
to the coldest months. The annual range 
of t^e thermometer is less in Dukhun than 
in Europe, but the diurnal range is much 
greater. The annual mean dew point is 
higher at 9h .30’ than at sunrise or 4 p.m. 
The highest dew points occur in the monsoon, 
the lowest in the cold months. The ram in 
Dukhun is only 28 per cent, of the rain in 
Bombay (Records, vol. i. p. 291.) ninety or 
a hundred miles to the east. Fogs are rare, 
and are always dissipated by 9 — 10 A.ai. 
Circular and white rainbows occur; solar 
radiation is very great; the atmosphere is 
very opaque in hot weather, and the mirage 
is distinct . — Records of Science, 


ELKCIRICAL THEORY OF THE 
UNIVERSE. BY Mr. THOMAS S 
MACKINTOSH. 


We beg to call the attention of our rea- 
ders to the following paper l^v Mr. Mack- 
intosh. It is our intention to continue the 
subject in every number. 

'ITic whole economy of nature, so far as 
we know, is guided ny one ’general prin- 
ciple— prodoction, destruction, and repro- 
duction. I hroughout animated nature this 
Mile holds without fvcr»ption — “ one genera- 


tion passeth away and another cotti6th,^*— ^ 
nothing is stationary — all is in a state of 
progression. 'I'lie rule holds with the same 
force in vegetable life ; and in the mineral 
kingdom, although the progression is slower 
and less obvious to the general observer, 
yet, so far as we are acquainted with it, 
the progression is exactly the same. If 
this rule holds throughout all the works of 
nature, with which we are acquainted, the 
inference is just and well founded, that the 
same rule and order may hold also in these 
higher and more rremote operations with 
w^hich we are to a certain extent unac- 
quainted. 

rhe author of the follnwiug theory -has 
been led into this train of reflection from 
observing the very vague and futile uses 
which some philosophers have assigned to 
comets in the general economy of nature. 
Some have informed us with all due gravity, 
that they may possibly be abodes prepared 
for the reception of the wicked, where they 
will be exposed alternately to the pain and 
misery of extreme beat and cold. I’his 
theory is li^yond the sphere of natural 
philosophy. Others have supimscd that they 
are destined at some future time to be used 
as agents in the destruction of this planet. 
Now I hold it to be a physical impossibility 
that a comet can ever approach this earth 
sufliciently near even to disturb the settled 
order of the seasons in any material degree, 
much less to cause its utter destruction. 
Comets, in my opinion, are not agents for 
the destruction' or derangement 0 / any of 
the planets in the solar system ; but, on the 
contrary, very hnportant and essenUal in- 
struments for their rcgeneratloa. 

1 am vware that variouf hypotheses have 
been, from time to time, submitted to thv 
world upon this subject ; bat, unfortunately, 
their authors have endeavoured to draw their 
corroborations from sources entirely foreign 
to natural philosophy. They have perjilexcd 
themselves in forming hypotheses that slioulfl 
accord in all their ports With the Mosaic 
accounts of the creation and universal 
deluge. They imagined that their theories 
demanded credence, and derived support in 
proportion as they could be .strained to coin- 
cide with the Holy Scriptures ; and that the 
truth of the Scriptures was attested by cor- 
roborations drawn from natural philosophy : 
DOW, inmv opinion, the Scriptures stand in 
DO need of such aid, and natural philosophy 
has no right to seek support from writings of 
divine inspiration. Every kind of work 
must be judged by the congruity of its parts, 
and the facts and arguments adduced in 
support of the proposition sought to be esta- 
blished ; but if we apply the same rule to the 
different theories of the universe that have 
been submitted to our judgment, we shh!) 
find little difficulty in discovering discrepancy 
sufficient to invalidate the whole hypotheses- 
However, it is not our present bnsiness to 
show that the theories of our predecessors 
arc erroneous ; we will leave them to the 
judgment of the world, by which this also 
inu*-! be tried 
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This sketch is published rather Mrith a 
view to elicit the opinions of scientific men 
upon the subject than to establish a theory. 
With regard to the mere theory, perhaps no 
one cares less than the author himself, and 
if the voice of the scientific world should pro- 
nounce it visionary and absurd, no one will 
smile with more complacency. If the ap- 
pearances of truth or probability shall be 
found in the estimation of the world in favour 
of his system, it will gain ground in every 
discussion that may ensue upon its promul- 
gation ; on the other hand, i>the appearances 
of probability shall he found against it, it 
wUl soon be consigned to oblivion. 

Theory of Matter. 

All matter contained in the solar system, 
of whatever description, has, at one time or 
other, emanated from the sun, into whose 
body it will again return, again to emanate, 
again to return, and so on ad inJinUum. 

1 . A comet is an immense volume of aeri- 
form or gaseous matter, in h highly electrified 
state, expelled from the sun by aa extraor- 
dinary effort ; and is the result of certain spe- 
cific modifications of electricity in due ac- 
cordance with the laws of nature. 

2. A comet is projected from the sun in an 
elliptical curve ; and the eccentricity of its 
orbit is determined conjointly by the sun’s 
rotatory motion, and the tangent at which it 
is at first projected. 

3. In the course of a series of revolutions 

the component parts of a comet'^ccome more 
dense and compacted, its orbit less elliptical, 
its projected distance from, and its approxi- 
mation t r), the sun become less iu nearly an 
equal ratio. ^ 

4. When the orbit of a comet has become 
nearly a circle, and its component parts are 
sufficiently settled and condensed, it takes its 
station on the verge of the solar system and 
becomes a planet. 

5. When seveial comets* are matured and 
settle into the planetary state about the same 
lime, the largest and densest of the group 
becomes the primary, attracts the smaller 
comets to its sphere, and these become its 
secondaries. 

6. Through every successive revolution the 
secondaries approximate nearerand nearer to, 
and ultimately fall into, the body of their 
primaries. 

7. ITie planets through every successive re- 
volution axiproximate nearer and nearer to, 
and ultimately fall into, the body of the sun. 

Theory of Motion. 

All motion throughout the solar system is 
effected by the agency of electricity, both the 
larger operations exhibited in the motion of 
the planets and the minuter processes of vege* 
tation, oxidation, and vitrification ; and each 
specific and distinct mode of motion or action 
is caused and directed by specifically distinct 
modifications of electricity, the relative cir- 
cumstancea controlling its operations being 
appreciated. 
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1 . The earth and all the planets M the 
solar system are maintained at their respec- 
tive distances from the sun and from eaeli 
other by the relative proportions of positive 
and negative electricity with which each is 
charged. 

2. In carrying on the vegetative and other 
processes of nature, the electric fluid of the 
earth and other planets is gpradually dissipa- 
ted, and the repulsive power between the snA 
and planets is weakened In a corresponding 
ratio. 

3. As the electric fluid of Meronry, Venus, 
the Earth, and other planets, becomes each 
necessarily exhausted, the repulsive power 
will become extinct, and each will, in the 
order of their succession, merge in the body 
of the sun. 

4. In like manner, ns the electric fluid of 
thv moon and other secondaries becomes ex- 
hausted, the repulsive foree between the pri- 
maries and their secondaries will bdbome ex- 
tinct, the moon will merge in the earth, and 
each secondary will merge in the body of its 
primary. 

5. The earth’s rotatory motion is an effect 
of the electrical agency of the sun acting 
upon electrical matter contained and circula- 
ting within the cavernous body of the earth, 
and diffused throughout the external crust 
composing the earth’s surface. 

6. As the earth and other planets are con- 
tinually approximating towards the sun in 
spiral orbits, they are lu effect propelled down 
an inclined plane by the power of electricity. 

There are two theories of electricity ; one 
is called the KraukHnian theory, from being 
proposed by Dr. Benjamiu Franklin, wherein 
it is assumed 

1. That there exists in all bodies a subtle 
fluid called the electric fluid. 

2. That some bodies called conductors are 
capable of holding or retaining a larger quan- 
tity of electricity than other bodies called 
non-conductors . 

3. That non-conductors have so little affi- 
nity for electricity, that the quantity diey 
contain can be extracte<l from them by fric- 
tion, and transferred to conducting bodies, 
which have more affinity for electricity. 

4. That the body that is filled or positively 
rharged with electricity will attract the body 
that is emptied or negatively charged ; and 
that the attraction will be powerful or weak 
ill proportion os the positive body contains 
more, or the negative body less, than its 
natural quantity of electricity. 

5. That two bodies, both filled or positively 
charged with electricity, will repel each other. 

6. That two bodies, both emptied or nega- 
tively charged wiyi electricity, will repel each 
other. 

It is objected to the 6th article of this 
theory, thakas two bodies both emp^ed of 
eleetneity repel each other, the electric fluid 
cannot be the cause of this repulsion, seeing 
they are both emptied. Some attempt to ex- 
plain this difileulty by saying, thivt if the 
electric fluid be withdrawn, matter has an 
affinity for, and will attract, other matter ; 
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and that it is only prevented from doing so 
by the repulsive poorer of the electric fluid 
with which all bodies are charged or flUed in 
their natural state. 

Others, not content with this explanation, 
have recourse to another theory, proposed by 
Du Fay, which assumes that Ibere arc two 
electric fluids, one called the vitreous and the 
other the resinous. The explanation of this 
theory is a mere repetition of the first with a 
change of terms, vitreous being substituted 
fbr positive^ and resinous for negative elec- 
tricity. However, as a clear comprehension 
of the known laws of electricity is essential 
to a right understanding of this theory of the 
solar system, we will state Du Fay’s theory 
of the two electricities : — 

1. If a cylinder of smooth glass is excited 
by friction, vitreous electricity is obtained. 

2. If a cylinder of sealing-wax is excited, 
resinous electricity is obtained. 

3. Two bodies charged with vitreous elec- 
tricity will repel each otner. 

4. Two bodies charged with resinous elec- 
tricity will repel each other. 

5. Two bodies, the one charged with vi- 
treous and the other with resiuous electri- 
city, will attract each other. 

The ^tate of our knowledge in the science 
of electricity is not sufficiently advanced to 
enable scientific men to pronounce wdth cer- 
tainty which of these two theories is the true 
one, although Du Fay’s is generally consi- 
dered to be nearest the truth ; but Frank- 
lin’s is often preferred in treating on the 
subject, ou account of its greater simplicity, 
and on that accxiunt we shall adopt Frank- 
lin’s terms of positive and negative in the 
present case, without offering any opinion 
as to the truth of either theory. We should 
prefer that of Du Fay, and are of opinion 
that it would square much better with our 
own than Franklin’s ; but minds unaccus- 
tomed to the science are apt to get confused 
amongst the various substances having 
greater affinities for the one or the other 
species of electricity. To the scientific read- 
er either theory is alike acceptable, as he can 
readily change the terms, and the application 
becomes nearly the same. 

Setting aside all theory for the present, 
we will proceed to examine such general 
facts relating to the science of electricity as 
have been developed and confirmed by the 
experiments of scientific men. 'J'hese gene- 
ral facts are usually reduced to the six fol- 
lowing heads: — 1. Excitation; 2. Attrac- 
tion ; 3. Repulsion ; 4. Distribution ; 5. 
Transference ; 6. 1 nduction. 

1. Excitation — “ If a piece of amber or 
sealing-wax or a smooth surface of glass, 
perfectly.nlean and dry, be briskly rubbed 
with a dry woollen cloth, and immediately 
after held over small light bodies, such as 
pieces of paper, thread, cork, straw, feathers, 
or fragments of gold leaf, strewed upon a 
table, these bodies will be» seen to fly to- 
wards the surface that has been rubbed, and 
adhere to it for a certain time. The sur- 
faces which have acquired by friction this 


attractive power, are said to be exeUed, and 
the substances, thus susceptible of excita- 
tion, are termed e/eef Her, in contra-distinction 
to such as are not exdtable by a similar 
process, and which are therefore termed 
noa-tledn«.” In the tables of conducting 
and non-conducting bodies, gold is usually 
placed at the head of the list & non -electrics, 
and is considered the best known conductor 
of electricity ; at the head of the list of 
electrics is placed gum-lac, which is consi- 
dered the best insulating body or non-con- 
ductor. But ip the electrical machines, a 
glass cylinder is commonly used as an electric, 
and a hollow brass cone, each end terminat- 
ing in a hemisphere, as a conductor. The 
glass cylinder is mounted on an axis and 
supported by two glass pillars, for the pur- 
pose of insulating it or cutting off the com- 
munication between the cylinder and the 
earth, as electricity will not pass through 
the glass pillars, that substance being a non- 
conductor. The handle by which the cylin- 
der is turned must also be of glass, otherwise 
the electricity wilf pass into the earth through 
the arm and body of the operator. These 
arrangements being made, if the handle he 
turned round briskly, and a piece of silk or 
woollen cloth be held against the cylinder 
with a pressure sufficient to cause a mode- 
rate degree of friction upon the surface of 
the glass, electricity will be accumulated in 
the cylinder. I'his is the process of excita- 
tion. We know nothingv whatever of the 
nature of this process ; i£fil that we know 
is, that witir, the same . arraiigements and 
means electricity is invariably accumulated 
in the glass cylinder, and timt is sufficient 
for our present purpose. 

2 apd 3. ATTRACTION AND RKFULSION. 
— The glass cylinder being now charged with 
positive electricity, or filled with eleclide 
fluid, will attract the metallic conductor, which 
is iu its natural state ; but if the condnetor be 
negatively charf^d or emptied of thaalectric 
fluid, the attraetian between the tsim bodies 
will be propoktionately more powerful and 
intense ; if the negative conductor be now 
presented to the positive electric, a portion 
of the redundant fluid will be transferred to 
the conductor, and the two bodies being 
both positively electrified, will repel each 
other ; the same effect will be produced if 
the bodies arc placed at a certain distance, 
and a metal ball suspended between by means 
of a silk thread, or any other insulating sub- 
stance, the ball will be attracted and repelled 
by each, altematelv, until the electric fluid is 
r^uced to an equilibrium in the two bodies, 
the ball extracting the fluid from the fait 
body and carrying it to the empty one until 
this is accomplished. The manner in which 
this is effected must be particularly noted, as 
wc shall have occasion to refer to it when we 
come to treat of comets. ^ 

4. DISTRIBUTION. — It has been ascert|^- 
ed by experiment, that in bodies ehiMg^ 
with electricity, it is not distributed eqww 
throughout the mass, the quantity « 
capable of receiving, depending 
the extent of surface than the soild oontentt f 
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that a metallic conductor in the form of a 
globe contains just as much electricity when 
hollow as is it does when solid. It therefore 
appears that the electric fluid resides chiefly 
in the surface of the body ; and hence we 
may conclude, that the active electricity with 
which the earth is charged, is almost wholly 
diffused throughout the external crust com- 
posing the earth's surface. We shall have 
occasion to notice this peculiarity when we 
come to treat of the earth's motion on her 
axis. 

6. Transference. — ^We have seen, that 
if a body be filled or charM(>with electricity, 
and an empty body brought in contact with 
it, the redundant fluid will be transferred 
from the one body to the other ; and that 
there is a continual tendency in the two 
bodies to effect this transference is evinced 
by their attraction for each other j and if the 
two bodies are allowed to come in contact 
with the earth, the whole charge will be 
drawn off into the earth, which is the great 
conductor and reservoir of electricity. 

6. Induction. — ^The reader will find an ex- 
planation of this law in a future number. 

It is absolutely necessary before entering 
upon the following theory, that clear and 
correct ideas of the sciences of electricity and 
of the galvanic circle, should be formed in 
the mind of the reader ; and if he is somewhat 
acquainted with chemistry, he will be able to 
draw deductions for himself from this know- 
ledge, which are not adverted to in this short 
treatise; in short the whole circle of the 
physical sciences lend their aid rad support to 
the hypothesis that follows, aud had our own 
knowledge extended farther, we should un- 
doubtedly have been enabled to furnish argu- 
ments still more convincing than those that 
have been adduced ; but we are satisfiefl that 
the fundamental principle of our theory is 
correct, that the arguments advanced (and 
they are but a small number compared with 
the vast body that might be collected by a 
more lutiraatc and extended knowledge of 
the electro-chemical operations of nature in 
her own vast laboratory), must carry con- 
viction home to every philosophic mind. In 
the leading principles of theory, we find that 
they conform very closely to those of Sir 
Isaac Newton, aud we point to this feature 
with no small satisfaction. Newton explain- 
ed the effects with precision, but he failed in 
not tracing the cause of motion to the all- 
pervading power of electricity: this defect 
must be considered as arising from the 
circumstance of electricity being almost 
wholly unknown as a science in the days 
oi Newton, otherwise it could not have 
escaped the search of his powerful and dis- 
criminating mind. The materials from 
which he drew his deduction were few and 
scanty, compared with the stores that have 
since been opened to our view by the labori- 
ous researches of scientific men, but he 
made the most of his meagre stock, and 
found his way to the Temple of Science by 
intricate and narrow paths, with a certain- 
ty and precision most wonderful ; he opened 


the way, and enabled us to proceed with 
some degree of confidence ; and we humbly 
presume, that in the following theory we 
have advanced one step in the path of 
science. 

It is further necessary that a slight ac- 
quaintance with astronomy should be ob- 
tained in order to understand this theory 
correctly. It will be sufficient for this pur- 
pose to know that the sun is fixed in the 
centre of the solar system ; that he revolves 
on his axis in twenty five days ; that he is 
more than a million times larger than the 
earth, and that there is evidence of his being 
composed of the most active elements ; that 
he is surrounded by planets which appear to 
be of a nature similar to this earth ; that 
these planets revolve round the sun in a 
circular orbit, forming their years and sea- 
sons, and also turn on their axis forming 
days and nights, and that some of these 
planets have also smaller [bodies, called 
moons or satellites, revolving round these 
somewhat in the same manner. — Mec/ianics* 
Magaztnty 1835. 

(To ht continued. J 


THE INDIA REVIEW. 

Calcutta: September 1, 1836. 

PROPOSAL FOR THE ESTABLISH- 
MENT OF A CALCUTTA COMPANY 
FOR STEAM NAVIGATION. 

Various attempts have been made to esta- 
blish commuiiicatiou by steam navigation 
between Calcutta and England, but, we 
regret to say, without effect; while at 
so small a settlement as the Isle of Francs 
there is every prospect of vessels steaming 
between that place and tlie Cape as well 
as Bombay. Now, what is the cause of 
the failure of these attempts, at the capital 
of India, to attain such a desirable object ? 

The failure appears to us to have arisen 
from the circumstances of calling upon the 
people here to subscribe for such an object, 
without holding out the promise of ulterior 
gain for the amount of their subscriptions. 
The mere pros{ll;ct of seeing one steamer 
and a passage expected within a given time ia 
not sufficient to induce persons to come for- 
ward with the required pecuniary contribu- 
tions. The great object of the commercial com- 
munity here, if it desires to oompote with. 
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other nations, would be to institute a society 
solely for steam communication from port 
to port in the Eastern seas as well as to Eu- 
rope ; affording to share-holders a prospect 
of large returns ^r Oapital sunk in such an 
undertaking. The Government of India has 
already shewn what is the beneficial result 
of establishing steam boats on the river, 
which have, we underEtand, realized large 
profits on the first outlay ; and if similar 
beneficial results, as has been stated to have 
arisen from the gain derived by the last voy- 
age of the Hugh Lindsay t were pointed out, 
surely there would be no want of share-holders 
the moment the intention of establishing a 
society for steam navigation was announced 
tiiroughottt the vast territories of India. 

We are aware of the objection to the 
formation of companies, that they are looked 
upon in the light of monopolies, and that 
as their privileges have been lessened, ad- 
vantages have increased towards free and 
general trade. But we 01*6 not advocating 
joint stock companies to be incorporated 
with exclusive privileges, but such associa- 
tions which are acknowledged to be the 
parents of aU foreign commerce, where pri- 
vate traders would be discouraged from 
hazarding their fortunes until tlie method 
of steam navigation has been first settled by 
establishing a company on liberal principles, 
that is to say, under regulations by which 
it maybe easy for all classes of persons to be 
admitted, and effectually guarding against the 
evils of restrictions of trade. If some of the 
leading men of this city were to meet and pro- 
pose a company to be ormed, the object 
would certainly be attained . Whatever may be 
the amount of the capital, that of shares 
should be small. We are aware there are many 
who will entertain doubts whether such a 
#speculation would prove profitable, so great 
will be the capital required. The best an- 
swer to be given to clear away such doubts 
is, the incalculable numbers of steam vessels 
whifdi have been built and are budding in 
America, FVance, and Britain. If the spe- 
culation had not suceeededT beyond all ex- 
pectation in l&ose countries, we vrill ven- 
ture to say, the building of steamers 
would have ceased. 

, To shew the enormous sum of energy, 
talent, skill, and money of joint stock com- 


panies in our native laud daring 1825, we 
extract from tlie February nnmber of the 
Magazine of Popular Science the follovring 
list of the projects recommended by their 
several patrons, as eligible means of invest- 
ing capital. In this list there appears an 
India and London Steam Navigation Com- 
pany, of which, strange to say, we know 
little here. We know there was a project 
of the kind entertained : it ought unquestion- 
ably to be established here. 

Banks. 

Agricultural and Commercial Bunk of Ire- 
land, £ 1 ,000,000, Bank of South Afirica, 

150.000, Total, £ 1,150,000. 

Steam. 

British and American Intercourse Com- 
pany part), £ 756,000, British and Ame- 
rican Steam Navigation Company, 600,000, 
British and Foreign Steam Navigation Com- 
pany, 200,000, Canterbury, Dover, and Lon- 
don Steam jacket Company, 15,000, Kqmta- 
ble Steam Packet Company, 120,000, %dia 
and London Steam Navigation Company, 

120.000, Leghorn Steam Navigation Com- 
pany, 28,000, Mediterranean and Levant Steam 
Packet Company, 100,000, Patent Paddle- 
Wheels Steam Towing Company, 30,000, 
Steam Carriages on Turnpike Roads, 20,000, 
Total, £ 1,889,000. 

Gas. 

European Qas Company, £ 200,000, Green- 
wich and Loudon Railway Go 9 Company, 

20.000, Marylcbone Gaslight and Coke Com- 
pany, 76,000, Total, £ 295,000. 

Mines. 

Bal^hu and Wheal Trego thnau fTin and 
Copper), £ 15,000, Bissoe-bridge (Tin and 
Copper), 20,000, Candonga, 300,000, Comb- 
martin (Lead, Silver, and Copper), 30,000, 
Chilton Coal Company, 50,000, Copiapo (Cop- 
per and Silver), 200,000, Cam Grey (Tin), 
2,500, East Cornwall (Silver), 50,000, En- 
terprise Mining Company, 20,000, Equitable 
Mexican Association (Gold), 50,000, llaylc 
Consols (Copper), 30,000, Kellcweris (Cop- 
per), 60,000, Kerrow (Tin), 10,000, New 
South Hooe, 20,000, New Crinis (Tin and 
Copper), 20,000, New Granada (Silver), 

20.000, North Cornwall (Silver, Lead, and 
Tin), 40,000, Polbreen (Tin and Copper), 

30.000, Perran Consols, 30,000, Pike Silver 
Mining Company, 112,500, Redruth (Tin and 
Copper), 100,000, Roche Rock (Tin), 30,000 
Royai;i Copper Mines of Cobre, 480,000, 
Relistian Mining Company, 30,000, St. Hila- 
ry (Copper), 20,000, St. Geny’s (Copper), 
19 , 200 , South Polgooth (Tin and Copper), 

20.000, Sierra Mining Company (Gkild aud 
Silver), 120,000, Treleigh Consolidated (Cop- 
per), 25,000, Iowan Consolidated (Tin and 
Copper), 30.000, Terra Putina (Gold), 500,000, 
Tavistock (Copper), 25,000, Trevorgus (Sil- 
ver, Copper, and L^), 30,000, Towedteaguc 
(Tin), 25,000, West Tresaveau (Tin and Cop- 
^r), 60 , 000 , Wendron Royal (Tin), 16,000, 
West Cork Mining Company, 220,000, 
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Brothers (Copper, Tin, Lead, and Silver), 

110.000, Wheal Gilbert (Tin and Copper), 

15.000, Wrexham Iron and Coal Company, 

60.000, Wheals Harmony and Montague (Cop- 
per andUn), 50,000, Total, £ 3,006,200. 

Railways. 

Altona, Hamburgh, and Lubeck, £ 300 , 000 , 
Birmingham and Gloucester, 750,00, Bristol 
and Exeter, 1 ,500,000, Birmingham, Bristol, 
and Thames Junction, 150 , 000 , Brighton and 
London (Palmer’s), 2,100,000, Brighton and 
London (Gibb’s) 900 , 000 ^ Brighton and Lon- 
don (Stevenson’s) 1,000,000, Brighton and 
London (Candy’s), 700,000, British and Ame- 
rican Intercourse (land part), 1 , 244 , 000 , 
BlackwaU and London, 400,000, Blackwall 
Commercial, 600,000, Calcutta and Saugor, 

500. 000, Croydon and London, 140,000, Dover 
and Loudon, 1,000,000, Eastern Counties, 

1.500.000, Gravesend and Loudon, 600, 0(K), 
Great Western, 3,000,000, Grand Atlantic, 

3 . 000 . 000 , Grand Surrey Canal and Junction, 
6(10,000, Great Northern, 3,000,000, Grand 
Northern, 4,000,000, Hull and Selby, 270,000 
IpL Loire, 140,000, Llanelly, 2t)0,000, London 
Grand Junction, 600.000, National Pneuma- 
tic, 200,000, North Midland, 1,250,000, 
North of England, 1,000,000, Preston and 
Wyre, 130 , 000 , South Eastern, 1 , 400 , 000 , 
Southampton, 1,000,000, South Durham, 

150.000, South-W’est Durham Junction, 

.50,000, Southend and Hole Haven, 300,000, 
Tower of London, 1,000,000, Thames Haven, 
450,()00, Windsor and London, 300,000, Total, 
£ 35,424,000. * 


Miscellakeovs. 

Anti Dry Rot Company, £ 250 , 000 , Bo^or 
Improvement Company, 200, opo, , J^itish 
Agricultural Loan Company, 2,100,000, Corn- 
wall Roval lin Smelting Company, lpi},00o, 
Deptford Pier and Improvement Comiwny, 

60 . 000 , Danube and Mayne Canal Company, 

833.000, Equitable Discount Society, lOD,000, 
Equitable Society, 210,000, Equitable R^cr- 
sionai'y Interest Society, 300,000, Eastern 
Metropolitan, Surrey, Kent, and Sussex So- 
ciety, 150,000, Gravesend River Thames 
Floating Bath Company, 20,000, Hastily 
Improvement Company, 200,000, Imperial 
Anglo-Brazilian Canal, Road, Bridge, and 
Land Improvement Company^ 500, 0(Xh Lon- 
don Reversionary Interest Society, 400,000, 
Licensed Victuallers’ Fire and Life Insurance, 

150.000, Mexican and South American Com- 
pany, 100,000, Metropolis Pure Soft Spring 
Water Company, 300, (X)0, National Prorident 
Institution. Norwood Park Estate, 20,000, 
Pennsylvania Coal, Land and Tftnber Compa- 
ny, 135,000, Prospective Endowment Associa- 
tion, 1,000,000, Patent White Lead Company, 

100.000, Rio Dc Anori Gold Stream'^works 
Company, 25,000, Shetland Fishery Associa- 
tion, 100,000, South London Market Com- 
pany, 250,000, South of England Rever- 
sionary Interest Association, 60,<X)0, Soutn 
Australian Company, 500,000, United Invest- 
ment Company 50,000, Total, £8,193,000. 

Summary. 

Banks, £1,150,000, Steam, 1,889,000, 
Gas, 295,000, Mines, 3,006,200, Railways, 

35.424.000, Miscellaneous, 8,193,000, Total, 
£49,967,200. 


PROGRESS OF SCIENCE, 

AS APPLICABLE TO THE ARTS AND MANUFACTURES ; TO COMMERCE 
AND TO AGRICULTURE. 


HISTORICAL RETROSPECT OF THE 

CAOUTCHOUC MANUFACTURE. 

In every view the rise and progress of 
a new manufacture is an interesting ob- 
ject of contemplation, and especially so 
when employed on a new material. Whe- 
ther we consider it as indicating the pro- 
gress of man in subduing the powers and 
properties of nature to his uses, or as esta- 
blishing by new instances the adaptedness of 
the material creation to the supply of our 
wants and the improvement of our faculties ; 
or as furnishing new ties of brotherhood be- 
tween men and nations by the mutual de- 
pendency for the gratification of new de- 
sires ; or as evidencing the illimitable in- 
crease of human wishes and efforts ; or as 
showing the>beneficence of the providential 
movements by which the skill, the perse- 
verance (perchance the infatuated perse- 


verance) of one man in a far-off comer of 
the world provides a market for the labour 
of thousands, wandering before in wild, and 
naked want, and gives in return, knowledge 
and civilization, and their countless and 
inestimable consequences : In any of t^se 
aspects the adaptation of a new materilPto 
the wants or even the whims of civilised 
society is an event full of interest to the 
philosopher, the patriot, and the Christian. 

The struggling inventor himself is usual- 
ly beset with cares and difficulties. To 
extort from liature her secrets, and to riddle 
out of the heaps which art has gathered, the 
precious grains of knowledge that he needs, 
to bear the jeers of the ignorant, the super- 
ciliousness of the purse-proud, and the 
pitiful advice of the prudent : these are his 
toils and his trials — troubles sweetened only 
by enthusiastic hope, the confident convic- 
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tion of yet onseen success ** which maketh 
sot ashamed.*' 

Wlien his plans are fully before the world, 
and incredulity cah no longer deny his suc- 
cess, nor ignorance itself mistake it, un« 
moving pnqudice stands across his path, 
and forbids him his reward. His trials, 
however, have taught him to triumph by 
perseverance ; public opinion pronounces 
his title to recompense ; when some fonl, 
lurking, perhaps wealthy, plagiarist, shrink- 
ing from no villany if it be but gainful, 
seises on some quirk of law, robs him of 
his right, and employs his scoundrel purse 
to defend the rank iniquity. 

Such is too often the history of inventions 
and inventors. We have been reminded of 
some of its features by the inquiries recent 
and unexpected events have induced us to 
make into th% progress of the manufacture 
of caoutchouc. 

This substance seems to have been first 
brought into Europe, or at least to have at- 
tracted the attention of men of science, 
about the middle of last century. It was 
then imported, and, indeed, Iraown only 
in the solid state ; and it was not till many 
years after it was first received, that it was 
certainly known not to be an artificial pro- 
duction. Several French philosophers ex- 
amined it, and gave memoirs upon it ; but 
its use was confined to the well-known one 
of rubbing out the marks of blacklead pen- 
cils, from which it derived its name of In- 
dian rubber. A letter of Dr. Priestley's 
mentions it as a rarity, and says that it was 
sold by Naime, of the Royal Exchange ; 
the price of a cube of about half an inch on 
a side being three shillings and sixpence- 
somewhat more than 401. avoirdupois pound. 

If, however, little had been done in ren- 
dering this singular substance generally use- 
ful, it is amusing to observe Low much was 
hoped for. The following paper, given by 
Dr. Anderson in the Bee, of March 23, 
1791, shows, both by the minuteness of 
description thought necessary, and the ex- 
agance of the hopes avowed, how little 
then really known on the subject : — 

** The substance which forms the object 
of our present disquisition is called Caout- 
chouc, by the natives of the country where 
it is spontaneously produced. It is denomi- 
nated elastic gum, or elastic resin, by phi- 
losophers in Europe ; but it is now known 
in the shops by the name of Indian-mbber ; 
a substance that few of our readers are not 
acquainted with. It is a firm, tough, plia- 
ble substance, greatly resembling some kinds 
of leather ; but it possesses a degree of 
elasticity that cannot be equalled by any 
known substance in nature. It admits of 
being stretched out in every direction to an 


astonishing degree ; and when the distend- 
ing power is removed, it recovers its former 
shape and appearance. It neither can be 
dissolved in water, in ardent spirits, in 
acids, nor alkaline liquors, in the ordinary 
state of our atmosphere. Oils, in some 
measure, act upon it but the vitriolic ether 
is the only complete solvent of it that is as 
yet known. It is inflammable, and bums 
with a clear steady flame, emitting then a 
slight smell, not at all disagreeable. When 
exposed to a cold aji*, it is more hard and 
^id than under a znilder temperature ; but 
it neither becomes fluid, nor loses its elasti- 
city, till it be exposed to a much more in- 
tense degree of heat than is ever experienc- 
ed in any climate on the globe. It may, 
however, be melted by a very intense degree 
of heat ; and then it assumes a thick viscid 
appearance, like some kinds of semi-fluid 
oils. And having once been reduced to 
that state, it cannot |j[e again made to ac- 
quire its former consistence or elasticity. 

“ This substance is now well known to 
be the inspissated juice of a tree. The 
natives in those regions where this tree 
abounds, extract the juice by making longi- 
tudinal incisions in the bark. It bleeds 
freely, and the juice, in a thick state of 
senii^fluidity, is collected into vessels placed 
to receive it at the bottom of the tree. 
It is then, by mfums of a brush, spread upon 
moulds prepared for the purpose, and 
suffered to dry in the sun, or before a fire, 
which, by evaporating the moisture, soon 
brings it ^ to tlie state in winch it is sent 
over to us. By adding successive layers 
above each other, it may be brought to any 
degree of thickness wanted ; and by vary- 
ing the form of the mould, it may be made 
to assume to any shape or appearance you 
incline ; which shape, as has been said, it 
will ever afterwards retain, if no distending 
force be applied to alter it. 

** From this simple detail of facts, it is easy 
to see, that the uses to which this substance 
might be applied in arts and manufactures 
are innumerable, and such as can be effected 
by no other known substance in nature. 
Yet so blind have mankind hitherto been 
to these advantages, that no attempts have 
been made in any accessible region where 
extensive manufactures could be establish- 
ed, either to cultivate the tree tlmt produ- 
ces it, or to induce the natives to send the 
juice in its fluid state to Europe, where it 
could be properly manufactured. All that 
has been done is, to suffer the natives to 
mould it into the form of a small kind of 
bottles, which is found to answer some pur- 
pose among themselves ; and these, when 
brought to Europe, are applied to scarcely 
any other use than being cut to pieces for 
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th6 purpose of effacing marks made upon 
paper by a black lead pencil, or that of idly 
amusing children by stretching it out^ and 
observing how perfectly it again recovers its 
pristine form, after having been distended 
to a great length in any direction. We 
amuse ourselves with the phenomena with- 
out profiting by it, as children used to be 
amused with the attraction of amber, before 
the phenomena of electricity were ex- 
plained. 

“ It is now time that we should begin to 
make some use of this very valuable sub- 
stance, which, probably, a hundred years 
hence, will administer in a variety of ways 
to the accommodation of our descendants. 
With that view, I shall here venture to 
point out a few of the useful purposes it 
may be made to answer ; not doubting but 
the invention of men, whenever they can 
get the materials in their hands in abun- 
dance, will discovers •variety of other im- 
portant purposes it will serve, .that have not 
as yet been dreamt of. 

** Ist. This substance so much resembles 
leather, that it naturally occurs, that it 
might be employed for the purpose of mak- 
ing boots. These would not only admit of 
being made of the neatest shape that could 
be imagined, but also, by being impervious 
to water, or the other corrosive liquors 
abovenamed, would be suf^cient to protect 
men from wet, though standing in water. 
For seamen, fishermen, and others, who 
are by their business obliged to wade in 
water, such boots would be of the greatest 
utility. The feet and legs might thus be 
protected from the action of even acids or 
alkaline subtances themselves, wherever 
that should become necessary. 

2nd. Gloves of th^s subtance would be 
so soft and pliable, as to allow the fingers 
perfect freedom of action; and in those kinds 
of businesses, that require artificers to put 
their hands among acids or corrosive liquors, 
they may become highly convenient. 

“ 3rd. Caps , — ^The uses that might be 
made of this substance for defending the 
head from wet arc infinitely various, and 
might prove highly beneficial. A thin 
covering of this substance might be made 
for travelling hats, which, without adding 
any sensible weight, would be perfectly 
impermeable by wet of any kind. Every 
other kind of covering for the head might 
be thus rendered water-tight, merely by 
giving them a slight coat of caoutchouc, 
which would in no sensible degree alter 
their other qualities. Bathing-caps, in par- 
ticular, could thus be made extremely com- 
modicms» and at a small expense. This 
could be done, by covering with a coat of 
caoutchouc an elastic stocking-cap, which, 


merely by being pulled tight over the head, 
would embrace every part of it all round, so 
as to prevent the entrance of water. * The 
stocking and the covering being equally 
elastic, they would contract and expand 
together without any sort of difficulty. 

4th. r/wiftre/to#.— Neck-pieces of silk, 
or other materials, cloaks or travelling coats 
of any sort, that should be judged proper, 
could thus be rendered perfectly water-tight? 
without destroying their pliability in the 
smallest degree. It would only be necessary 
to cover them with a coat of this soft var- 
nish after they were made, so as to close up 
the seams. Buckets, too, all of canvas, or 
any other cheap substance, might be made 
water-tight and incorruptible, by merely 
covering them with this matter. Vessels 
also for holding water and other liquors , 
that would not be liable to breakage, might 
thus be made of any size or shape at a 
small expense. In short, it would take 
too much room to attempt to enumerate half 
the uses that might be made of it in the 
household way. 

5th. In the army and navy, its uses 
would be still more numerous and important. 
Tents are an article of very great expense : 
the canvas for them must be of the very best 
quality and closest texture ; and, after all, 
they are seldom proof against continued rain. 
At any rate, the vicissitudes of weather soon 
rot the canvas, and make a new supply in 
a short time be necessary. Were these tents 
covered with a coat of this substance, the 
entrance of rain through it would not only 
be altogether precluded, hut also, the very 
wetting of the canvas itself would be pre- 
vented, and, of course, its durability be 
augmented to a tenfold degree. On the 
same principle, the sails of a ship would not 
only be made to hold the wind in the most 
complete manner, but by being covered by 
a thin coat of it on both sides, the sail-cloth 
itself could never be wetted, and, of course, 
its durability be augmented, while its flexi- 
bility would not be diminished. Other 
uses to which it could be applied in the 
army and navy, are so numerous as not^to 
admit of being here specified. It is only 
necessary barely to mention, that on a mili- 
tary expedition, to have a vessel capable 
of containing fluids, which, when empty, 
admits of being wrapped up like a handker- 
chief and put into the pocket, might, on 
some occasions, be of inestimable value ; 
and the same at sea. 

6th. Aerostation is now nearly at stand ; 
but it is wonderful that no one ever perceived 
the use that might have been made of this 
substance for that purpose. No kind of 
silk, or otner light substance, could ever 
be found, that possessed the smdlest degree 
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of ; by consequenoep when they 

aaceiided iuto the higher regioiis> the 
expansion of the gas was in danger of 
bnrsting the globe ; it was therefore neces- 
sary to leave it open below to guard against 
that accident. A globe of caoutchouh 
would have possessed the quality here want- 
ed ; it would have expanded as the circum- 
stances of the case reqnired ; and while it 
was perfectly tightp to prevent the involun- 
tary escape of the smallest quantity, it would 
have adapted itself in size to every variation 
of circumstances. It is true, the retentive 
power of this substance, when very thin, has 
never yet been ascertained by experience ; 
but tiiere is reason to believe it is very 
great. 

** 7tb. As this substance is inflammable, 
and bums with a bright dame without re- 
quiring any ^ick, it might be employed per- 
haps with great economy as torches or dam- 
beaux. Solid balls have also been made of 
it, that arc light, and of an amazing degree 
of elasticity ; but what useful purpose could 
be made of these, does not at present ap- 
pear. It might also be moulded into the 
form of riding-whips, and would probably 
answer that purpose admirably well ; and 
after they were wore out, they might be 
employed as torches. 

“ 8th. As a material for chirurgical pur- 
poses, it might be employed on many occa- 
sions. Cathefern have already been made 
of it, after having been dissolved in ether, 
that have been found to answer the purpose 
wanted, and to occasion much less irritation 
in the parts than those of any other sort that 
have yet been tried ; but the great price, 
when thus manufactured, prevents them 
from coming into general use. The little 
bottles, when applied to the breasts of wo- 
men distressed with sore nipples, can be so 
managed, as to occasion a more gentle suc- 
tion than can be effected any other way, and 
have therefore afforded very great relief. 
In short, the variety of uses to which they 
might be applied, as bags for injecting or 
far sucking, are too numerous, to admit of 
befng here so much as pointed at. 

** 9th. Elastic Springs . — In all cases 
where a spring is wanted to act by its 
contractile power, no substance can be con- 
ceived more proper than that of which we 
now speak, especially in cold climates ; and 
there are innumerable cases I'li which it 
might be employjpd in this manner with the 
happiest effect, in various kinds of machine- 

< ** lOth. Itis inany years since Dr. Ber- 
|(ius at Stockholm, v^e some ex)ierimeats 
this substance in Papin’s d^eeter. By 
subjecting it in that way to an intense de- 
gree of heat, it is said to have been convert- 


ed into a hard, elastic, horn -like sttbstnicii. 
1 have not heard that these experimentfi 
have been repeated ; but if upon Airther 
trial this shall be found to be invariably the 
result, it would extend the utility of this 
substance far beyond the limits we have 
hitherto thought of ; but in the state of 
uncertainty that at present prevails on that 
head, it would be improper to say more. 

** I might go on at this rate for many 
pages together, pointing out various other 
uses to which it mi^ht be applied , but I 
shall content myself with specifying one 
other only. 

“ Geographical globes ore at present on 
article of great expense, especially when of 
such a size as to admit of exhibiting a tole- 
rable view of the oartb’s surface. These 
could be made of caoutchouc of any site 
required, at a very moderate expense. The 
savages of America, whom our philosophers 
represent as destitute of every mental en- 
dowment, will teach us the way of proceed- 
ing. 

“ The little bottles we import from thence, 
are formed upon moulds of clay dried in the 
sun. When the caoutchouc has hardened 
on the surface by the process already des- 
cribed, a little water is introduced at the 
mouth of the bottle, which gradually sof- 
tens the clay, aud in time allows it to be 
washed entirely out of it. A globe of clay 
might be easily moulded of any dimensions 
required, leaving at one of the poles a small 
protuberance for a little neck. This ball, 
when dry, might be covered with caoutchouc 
till it acquired the thickness required ; and 
for the purpose here wanted, this might be 
very thin. The clay might then be washed 
out, so as to leave it empty. The remainder 
of the process might be here described, were 
1 not afraid of encroaching too much on the 
patience of tt^ reader. 

** It now only remains, 1 should give the 
reader some notices concerning the tree that 
produces this singular substance. 

** In no one instance that 1 know has the 
inattention of mankind to useful improve- 
ments been more conspicuous, than with res- 
pect to the object of our present discussion. 
It is not much less than sixty years since 
Mr. de la Condamiiie lirst made known to 
Europeans this singular substance, which 
possesses qualities that obviously render it 
one of the most useful bodies that hath ever 
come to the knowledge of man for many im- 
portant purposes in life ; yet the culture of 
the plant which affords it, has been, till 
this moment, entirely neglected by every 
European nation ; nor do 1 believe, that 
ever a single seed of it was planted by one 
person in the universe. 
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Then follows a botanical account of the 
tree Hevea, from which the juice is obtain- 
ed. 

While the processes suggested in this paper 
are in some iiistanoes not very dissimilar to 
those since employed, in others they are to- 
tally unlike, and have been found utterly 
useless. The principal sclieme was to cover 
woven fabrics witli a tilni of caoutchouc. 
To this tlierc wen*, insuperable objections. 
No substance was then* known, which, 
wliile capable of dissolving solid caout- 
chouc, was cheap enouirh for popular use. 
Besid(’s, Avlien managed liy any process then 
known, it was left on the surface of the 
eloth in too viseid and adhesive a state 
to be at all servict'ahle. 'I’lic only hope, 
llierefore, w'as, thal the juiee might be ob- 
lained and applied in iU nati\e tluid state, 
tlie solid I'uoutcliouc settling upon, and 'td- 
hering to, the ‘substance to be coated. With 
how little success lln-i attempt \vas attended 
Aviil be seen hoicafter. 

iL was, howeAei, in the same yenr 
thatlln' tirst successful trial was made ; but tl 
'A as conducU'd on a iliffcrent printuplc, and 
its results, though useful, were very limited 
'fhe IbJlowiMg extract »hov. s the mode ofope 
ref ion adojited by Mr Crm ^art, as expirdm d 
l»y him to tlic Academy of ilijftn — 


“ T lias l)c.ei\ remarked, that if siircds i)f 
thc.se not ties ftesh cut down hcpie.shcd vei\ 
close upon each (dhei, they may bft in.: '- 
To adhm'e. so closely as to appeal one jiieie. 
Tins opciatioii is f.ieilitateil if thccao-iteluuic 
he softened in waiiii water. Upon this 
])riu<‘iple he tlius )M OiCed^ : — Aftci Inning 
provided a mould of a proper size for the 
opt n of the tube intended, he slices do\Mi 
the eaoub liouc into thin siircds, puts these 
into boiling water; afU'rthey have leui.iined 
there for sometime to soften, he take', out 
these shreds, and rolls them tightly on the 
mould, taking care to make the edges oxer- 
lap eacli other; one shred is apjilicd after 
another, till the mould is all covered to the 
thickness wanted, then a ribbon is bound as 
lightly as possible ox'cr the whole, and above 
tlnitit in still more closely bound by a tire 
of jnu'kthread, laid cloticlo e.K’li other over 
the wliole surface. In this slate it is allow- 
ed to remain for some days, when the pack- 
thread is unbound, and the ribbon taken olf. 
The mould may then he easily drawn out af- 
ter dipping it a few minutes in hot water, 
and the tube is formed.” — Mechanics^ Ma- 
gazine. 


(To be continued .J 



SO-SI 




ATMOSPHERJC-ENGINE AND SELF- 
REGISTERING BAROMETER. 

The following is the description of a. ma- 
chine which may be called an atmospheric- 
engine, the motion and effect bcinir produced 
through the variations in the pres.sure of the 
atmosphere. The power of the engine, as 
will be seen, is rather circumscribed, but still 
it is capable of being made to act xvith any 
assigncil force through a small space. It 
might, perhaps, be useful in any operation 
rciiuiring otner machinery to he set in motion 
at a point ol time when the baromcTcr indi- 
cated a partictilar slate of the atmosphere. 

Jt IS ca^jily convertible into a self-register- 
ing barometer. 

That p.irt of the accompanyiPL': ligiire in- 
cluded bedwev a .0) and tin numb.'r 30,. 5, 
ri'prcscnts the slc- 
lion of a tube, closed 
at to[i and oi»eri lie- 
loxv. It is iiLtaclicfl 
to the cud of a chain, 
by which it is vuespen- 
dcil, pud whu h pass- 
( over u pidley, the 
other cud being fas- 
tened In a fuzee ami 
countei po»sc, or a 
fnzee and spring- 
Siarid. Kithei vdl 
In* practjcabh ; hnt 
w'e mu 't •"orH‘<!*ive it 
to be so suspended, 
that jt xsill desr.*mJ 
througli euual spa- 
ces. xvJu'ii it heroines 
charged with equal 
Wdght*'. 'Mic lower 
(open) fiul \'s to be 
(' laced in u fixed vi s- 
«il, rep resell b'll in 
tlie figure, 'j'liisxes- 
si I contains meieiiiy, 
the suifaec ol xvhieli 
n-vcs to (0), wliieh 

above tin* end of 
the tube, when tl>c 
hitter is at its hie he -.t 

point of Kusps D'iu 1 : it is so represented in 
Die figure. 'J'he nmahers imheati* the 
luigtli of the tube, i.i on lies, bet wccii the^ 
juduts opposite to A\b>eh they a”" plio'c,) j 
.iiid, theich.'S', the whole -paee included bc- 
twe-'u (0) and .tO‘5 will i>e hipri. 

Tlie ligurc is draw a to rqireseut the 
tube at the height at which it xvonld he sug- 
peiuled when the eobnnn of mercury it is 
supposed to cout.iin st uids at 29-.3, being 
just HO many inches aboxc (0) the surface of 
the mercury in % hich the end is immersed ; 
the space iu the tube above 2p*.3 being then a 
'J'orricellian vacuum. J’hc surface of the 
mercury m the lower vessel is prevented from 
rising or f ailing from its idacc ut (O) by means 
of a floating-cistern containing mercury, and 
placed in an adjoining vessel, not represented 
jn the figure, the communication being main- 
tained by means of u fixed syphon. 'Die 
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heiffhU of the columae 29-3 and sO-5 ate as- 
sumed, as limiting the space in which tte 
greatest number of ynriations occur in the 
barometer tiirougbout the year. 

To regulate the countervailing force, and 
calculate the power of the engine ; first, the 
countervailing force is to be adjusted to 
bWance the tube in the place represented in 
the figure, the weight given being the small 

column of mercury standing 29'3 inches above 

the surface at (O) added to that of the tube ; 
then supposing that the pressure of the at- 
mosphere has increased so as to require the 
column to rise from 29*3 to 30'50 inches ; by 

this rise the equilibrium just effected will be 

destroyed, and the tube will descend. Sup- 
pose it continues to do so until the point 
marked 29*3 comes on a level with the sur- 


face at (OV, 
of the tube 


1 at this time the enlarged part 
_be will he filled to 30- 5 with n cy- 
findcr of mercury, whilst the smaller part 
will have descended into the portion of the 
lower vessel made to receive it. fTere, then, 
is given the weight, being that of the cylin- 
der of mercury in the enlarged part of the 
tube, 30-5 inchesr long, added tO the w’eight cif 
the tube, and the space through which it 
has descended (29 3 inches), to calculate the 
counters’ailing force at this terminating 
point. 

A twelfth of 29-3 inches will be,, according 
to the supposition, the space through which 
the tube will descend after the accession of 
each tenth of an inch to the head of the column ; 
and a twelfth of cylinder standing 30*5 inches 
in the enlarged part of the tube, will be the 
increase of weight to he counterbalanced after 
each such accession — the difference of the 
columns (30-5— 29*3 = 1*2) containing twelve 
such accessions. 


Allowing the head of the column (1*2 inch) 
to weigh, according to the diameter of the 
enlarged part of the tube, 29 ounces or pounds, 
when the tube has descended 1 inch, it will 
press on any obstacle, or the chain will turn the 
pulley, with a force of 28 ounces or pound.s ; 
when it has descended 2 inches, it will act 
with a force equal to 27 ounces or pound.s ; 
and so on decreasing one in effect ior each 
inch it descends. It is easy, therefore, to 
assign the space through which the engine 
will caert any force within the premised limit. 

If, while the pressure of the atmosphere 
require that the^ column should rise from 29"3 
to 30*5 inches above the surface of the mer- 
cury at the foot of the lube, the syphon be 
removed, and the c»pen end of the tube stop- 
ped for an instant, until the surface surroun- 
ding the foot can be depressed by any means, 
to a distance of 1*2 inch below (O), and then 
the stopplog taken away, the^fondition (that 
the column shuH-Stand 30*5 inches) being thus 
satisfied, no further rise will take place in 
the column. The accession of weight gained, 
in this case by the column, will be but that of 
a cylinder 1*2 in^ long in the small end of 
the tube, and, consequently, <the descent will 
be very trifling. 

3'UPp08log ue head of the column to rise 
azactly at the same rate that the surface below 


descends (at it thd cate in the tube of the 
common wheel-barometer)^ the conditions. 
Imposed by atmospheric pressure, will be 
satisfied, when half as much mercury flows 
into the tube as would have risen into it had 
the surface at the foot remained stationary, 
and the powrer of the engine will be proportion- 
ally curtailed ; but the cylinder in the enlarg^ 
part of tlie tube, though thus shortened, will 
be subject to change with the variations of the 
column, in the same manner as that which 
has been described as filling the whole tube 
from 29*3 to 30*5. 

Heretofore, to facilitate description, the 
cylinder of mercury in the enlarged part of 
the tube has been supposed to receive equal 
additions, at the times, the head of the co- 
lumn received equal additions to its height. 
It is not, however, necessary that the addi- 
tions to the cylinder should be equal among 
themselves, but ^nly that the sum of the series 
of them, added to the sum of the contemporary 
accessions to the head of the column, should 
i Off ether equal 30*5 inches ; or equal to the 
length of the longest cylinder in the enlarged 
part of the tube, due "to the pressure of the 
atmosphere and subject to the countervailing 
force. I'he engine is also capable of acting 
without the ai<l of a floating-ciateru ; but cer- 
tain limits must be regarded, which it was the 
object of the foregoing remarks to notice. 

If the counterbalaDce be effected by means 
of a weight and fuzec, the fuzec may be cut tt> 
the form of aluuist any spiral curve, and yet 
be within the i^quisite conditions ; still, how- 
ever, some oi thtse will answer the purpose 
better than others. 

A self-registering barometer is easily con- 
structed on these principles ; for it the tube 
(which' for this purpose should l)e, at least 
the upper part, of glass) be suspended imme- 
diately from a spring, or system of springs, 
the descent of which may be found by experi- 
ment, and the points marked on a scale, the 
tube being loaded for the purpose, a moveable 
index may be mad^ to show the greatest and 
least range of the tube within any given time. 

The scale along w'hich the tube will range 
will beequal in length to the greatest descent of 
the tube, that is, in the foregoing example 
29-3 inches. A couple of small weights sus- 
pended on the face of the scale by fine silken 
threads passing over two delicate pulleys, and 
counterpoised, will mark the highest and low- 
est position of an index fixed to the tube ; 
and w^hich may be made to raise one weight 
up, or push the other down, as it passes 
over the scale. If a floating-cistern be used, 
the scale of a common barometer may be also 
fixed at the head of the column ; this is a 
great advantage, and serves as a test of the 
accuracy of the instrument. 

The floating-ciatem alluded to is provided 
to receive the mercury, or furnish it back 
again, without raising or depressing the m- 
face of the mercury at the foot of the tdbe, 
when the latter rises or descends, and, of 
course, empties or fills. Tt is only a vessel 
set on a stem, or float, Vhich swims in an- 
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piher vesse) containing mercury. The stem 
is calculated to sink exactly as much as the 
surface of the fluid flowing into the cistern 
rises above its bottom. It (the stem) is cy- 
lindrical or prismatic, according to the form 
of the cistern, and must contain as many cu- 
bic inches aa the measure of the quantity of 
fluid which the ci' • n is to hold. In length 
it -must be equal l th^.-* amiw ol the height of 
the fluid above thp bottom ot Mio 
added to the space through w’hich tlic surface 
of the merniry rises in which it (the stem) 
swims during the filling of the cistern. The 
stem is itseU s( t upon flriat, which will 
support it and the unviy cistern junt at the 
surface of the mercury it floats in. 'I he 
principle is, in fait, the same as that desciih- 
ed in the account of the self- registering 
barometer given in No. 4(M of the 3icrAa,'wcs* 
Magazine for April, 1«31. It is, however, 
scarcely possible to procure, by ordinary 
means, a gla«s tube ‘20 iuclics or 2 Icct long 
of a regular form ; 1 herefore, when one is 
used as a cistern, a further adjustment of the 
stem becomes necessary, «s described in that 
account. For the present purnose, the cis- 
tern need be only a few inches deep ; and as 
it may he made of wood or iron, it can be had 
of a regular form. 

It is hardly necessary to say, that in making 
calcnlations for the barometer the columns 
would be aj-smued at 28 and 31 instead of 
■iP’.'J and 3()‘6 inches. 

One sort of counterpoise may be Tvorth 
noticing. It consists of a fylindrical ves- 
sel dosed at one end, and of such diinension!i 
(adapting it to the foregoing example), that 
29*3 i.icbcs in leugthofthe inside shall coii- 
tam in luea.sure an equal number of cubic 
inches as 30-6 inches of the enlarged part of 
the tube. J’his vessel is to be attached to 
the other end of the chain by which the 
the tube is suspended (by the closed end), 
the chain being meredy passed over a bar- 
rel or pulley ; it is tlica fiU^ with mercury, and 
immersed, open part downward, in a vessel 
of the same fluid, and sunk by means of 
weights until the closed end comes on a level 
with the surface ; the column in the tube stan- 
ding at29’3, m* it is represented in the figure, 
if now the column in the tube rise to 30*0, 
the equililirium being destroyed, it will des- 
cend through a space of 29’3 inches, at the 
same time raising the vessel at the other end 
of the chain, with a column of mercui'y In the 
inside of it, supported by the pressure of the 
atinosphere, to a height equal to the space 
tnrough which it descended, when the equiU- 
brium will be restored. 

If the engine were made of dimensions suited 
to water, instead of mercury, a column of 24 
feet might be depended on in all states of the 
atmosphere. The head, whatever its dimen- 
sions, would work with half its weight 
through a space of 12 feet; and if the foot of 
the tube were placed in an intermittent well, 
or in a tide, which would rise and fall a cou- 
ple of feet, the engine would give a double 
stroke each time such rise and fall occun-ed ; 


the counterpoise working as well as t)ie weight 
in the tube. 

W.M. G. 


liondon, Feb, 10, 18^6 

[Mechanics' Magassinf. 


RAILWAY TRANSIT.—It would require 
12 Ntiigf couches, carrying fifteen passengers 
CHcJi, • nd ’ 'Op horses to take 1 SO passengers 
-40 ijiih s lit twKuty-fo^’r hours, at the 
rate of ten miles an hoi bj‘* loctimotive 
stf am -engine woll take A u umber, and 
go two trips in the same time, cuusequontly, 
will do the work of 24(X) horses ! Again, 
it would require thirty mail coaches (six 
pu',',cnger«, each), and 3000 horses, to 
take ihO passengers and mail, 240 miles in 
twenty-four hours, at the rate often miles an 
hour. One locomotive steam-engine will 
take that number, and go two trips in the 
same time, couseqiu iitly, w ill do Mie work of 
0000 horses ! — T. M. HacLncy. — Ibid. 

EXl'ENSIBILITY OF GOLD, SILVER, 
AND PLATINA. — The huudred- thousandth 
part of a grain of ^Id may be seen by the 
naked eye ; and a cube of gold whose side is 
but the hundredth part of an inch, has 
2,433,000,000 of visible parts. A cylinderof 
silver covered with gold leaf may be drawn 
out 350 miles long, and yet the gold will cover 
it. Gold leaf can be reduced to the three 
hundred thousandth port of an inch ; and gild- 
ing to the millionth. Silver leaf can be reduc- 
ed to the hundred and seventy thousandth. 
The specific gravities arc lf)3 to 105. Lace- 
gildingis the millionth of andnch thick ; gold 
leaf the tw'o hundred thousandth. F*latiua 
wire may be the fifty thousandth of an inch ; 
600 inches of gold -wire has been drawn from 
a grain. Tinfoil is the one thousandth of au 
inch, that is, 200 gold leaves arc only equal 
in thickness to one of tin -foil. One grain of 
gold will cover 7f inches each way, or 52 
square inches, or be 1,500 times thinner than 
writing-paper, that is, a sheet of writiqg -pa- 
per would he ] ,500 leaves. — Jbid. 

A 200-SCAVENGER POWER.— M. Ber- 
ncl, an Engineer nt Lyons, has invented a 
machine, which, worked by one horse, collects 
and throws into a eart, in a given time, as 
much mud as could be collected by 200 
scavengers . — J b id . 

IMPORTANT TO BAKERS.— A mocha- 
nical kneading trough has lately been in- 
vented by ab^er of the name of M. Fontaine, 
at 'Paris, for which he has obtained a patent 
from the French Government. The chief 
advantages ddHved from this new invention 
are, that from 30 to 800lbs. of dough can be 
kneaded in the small space of 13 minutes, 
with the labour of only one man, and that with- 
out the least fatigue. It also causes the 
dough to be mudi better kneaded, conse- 
quently the b#ead is much better JA&de than 
by the profoess usually adopted. The inven- 
tion is the fruit of long experience. — Ibid, 
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SAFETY METHOD OF LIGHTING COAL-MINES. BY DAVID BOOTH, ESQ. 



Tbe above cn^ravinnf represents a vertical 
section of a eoal-minc, with ith dowii-ra^^t 
and upcast shafts. 

Within the <Iownrast-‘:haft is fixed ihe 
feeding-main, w'hich is a pipe leading fioui 
the surface to the bottom of the pit, and 
tljcnce prnrceding under and along tin* p;ivc- 
ment to aiiv distance, and in finy direciion 
th.at ma\ be : it-, progress is heie 

marked by the letters A A A, ^:c. Tins 
pipe (having another inserted) is for flu 
purpose* of (’arrying atmospheric air and gus 
to the SC”. ernl burners a a n, Ac. 

B B 11 B 13 is the evacuating-main foreon- 
veying the protbn ts at thet oinbustion, whieli 
pas.s along until they rtneli the iijicast-sliaft, 
when thf-y at eend to the mouth of the )nt 
(and liiirbi’i* if neccssarO, where they are 
dispersed in the atmosjiliere. This main is 
carried along tbe roof of tlic pit, as high as 
it Will allow. 

7'he supply of air and gris to tlie burners 
may easily be, regulnled by stop-cocks, and 
tbe lighting of I lu- lauip^. may be .iccoraplitib- 
ed, without expo.>ure, b;;^ means of one or 
other of the various modes of jiroducing in- 
fstantaneou^ J'ght called ljucifers, Eupyrions, 
&c., acted upon by a wdre passing tlirough 
an air-tight eperlure. Each lamp may be 
separately extingui’-Tu d and unscrewed from 
the mains, so as to be cleansed vvlien neces- 
sary. while the others are left buniitjg. 

For working in nairow f.veavations, a 
moveable lamp may be supplied with air from 
the nearest jiart of the feeding- main, by 
means of a flexible tube (similar to that of a 
beer-engine) farnisbed witli screws and htop- 
cocks, so us to be lengthened by additional 
pieces, or shifted to other stations at plea- 


sure. Fioni the rctpuired length and flexl- 
biljty of this ab--1iibc, it might be didicult 
to insert a ga‘--pipe and prob.ildy oil only 
c«>tdd b«* burnt. 'J’hih tbstnnee, too, ft) 
will *li till* lamp would, in home cases, nerd 
to hi carried, micdit n uder' it irnpractjcable 
t ) eonxi'v tlio j^rfxhv’e of the combw=ition 
to the CAneuatmg mam ; liut. m \rif bele*- 
It pic-:»ined that tie* might Ire ivjuh; 

j.<*ife<'tb safe^ — m tbi- litsl j btee, l/\ liavinu 
the chiieuey ol sultu iimt leii;.rf b tn'pi eieriT 
the poshible t grci's of tiicdame; ,jnd, sc- 
coudlx, proeidnig riiat the heated vajiour, 
h( fore •mingling with the utmosphere of 
the mine, should have to puss through 
small iiolrx, similar lo those in ihi rfr«e 
of j* wetfinig-pot, and whicli liolrw miuht 
he lengtlicned into lubes, or even pusseii 
thn..ig]i water if f(?und neecssary. 7'lu; in- 
tlamimible gas of mines, if it enter the Daxv - 
lani]), must lie carried along with the cur- 
rent that su7)pUes the flame, and would not 
readily pass into this insulated lamp, the 
curient of which would always press out- 
wards. 

The projioscr is aware that the preceding 
is merely a sketch of a general jirinciple, 
wrhieh will reijuire to be modified according 
to particular circumslances. He acknow" 
ledges, too, that, in many cases, its adoption 
would lead to mucli c.vpensc ; but, as a 
countcrjiart to this, may be placed the annual 
saving, from premature destruction, of a 
great number of valuable human lives. 

David Bootw. 

Cbarlotte-vtreet, Bloorasbury, Feb. 6, 1836^ ^ 
[Mechanics^ Mag<ii0/R>- 
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Wc have just been favored with the loan 
of a new periodical, the Magazine of Popu- 
lar Science and Journal of tlie Useful Arts. 
The intention of this v;ork is the exclusiou 
of all elaborate original memoirs of scienti- 
fic researches, and in their place to condense 
into brief essays, or abstracts, such accounts 
of the progress of discovery ou the several 
branches of physical inquiry as to place in a 
connected point of view the labours of diflisr- 
ent individuals engaged in these enquiries* 

The two first numbers for February and 
March, ISdfi, contain some interesting 
articles, from which we glean the following. 

(;ALLE]IY of PRACTICAL SCIENCE. 

'rbe (iallcry of IVactical Science was pro- 
|(ctcd in the Antumn of is.il, by a few iudi- 
\’i<luaN d('^ir()ii‘< to ]n’omote the iult’rcour‘'C 
In'tvMiii till rultnatoi s <Tf' abstiact Scu nee, 
and emraiLn d in it> jirac^ical applica- 

tion ; ti illcstialL scicMitific stdijects m a 
UMPiu r at once interc-tMig and mcIim' ; 
and to afloid to d]-co\ei( ! " in phiJo*?!.]))!! , iii- 
venTt)! iinpiovci of invciit ions, inann^.ic- 
tnrers, jjnd intl^^MIuaJs jko scsmul; iatcrc'^tiinr 

ob|C( ^s of virtiu , tlu’ o])])()rtumty to bring be- 
fore 1 be public flu ir di-vcoieiii s or woiUsol 
ait. ill an attractive and iinxpen'iNe mannei. 

'I'b" fiiiisliinjr and titii' of tin preinisis 

oeenjiied the period till tlie4t'<»<)f Jum, isit?, 
wIh'O the rooms vs ere ojiened in tbc evening 

a iiuiiierous coini)<in> invited for the occa- 
sion on tbc following morning the gallery 
was 0 ]>cned to the public. The number of 
\isilniM contributing to the supitort of the 
institution, was found gradually to augment, 
and tin. oiiginal ))ropriclors were thereby 
enco’ii aged to extend the basis of the esta- 
blisbiueiil ; and the most secure means of 
rff' I ting that dc'-idcratujii aiipcared to be a 
Royal Charter of Incorporation. 

nie late Thomas Telford, Esq., the most 
eminent engineer of his age — whose name 
will endure longer than even the numerous 
works ot his cniistriiction, which have im- 
proved whilst they adorn our country, — and 
I'rancis Giles, Esip, civil-engineer, were the 
first individuals to join the orgiiial projec- 
tors ; and in answer to their united petition, 
his Majesty was graciously pleased to grant 
the charter, which incorporates the sharehoU 
ders under the title of “ The Society for the 
illustration and Encouragcnuiit of Practical 
Science.” 

Authority is given by the charter to <11 vide 
the capital of ‘2O,000Z. — consisting of 4,(KK)f. 
in money, and lG,000/. invested in tbc pre- 
mises and philosopliicai apparatus placed 
therein — into 400 shares of 50/. each. It 
also confers the privilege of raising a further 
capital to the extent of 20,000/., in similar 
shares, should the proprietors, at a general 
meeting, .specially convened for that purpose, 
so determine. 


All contracts are to be made under the 
corporate seal of the society, wTticli, with the 
properties and affairs of the inBtitution, is 
entrusted to the management of a council, 
consisting of not fewer than four, nor more 
than fifteen of the prop rictor.s. The accounts 
are required to be made up and lab! before 
the proprietors, at least once in every year, 
when dividends of the profits may be decla- 
red. 

It must be obvious, that where the ardu- 
ous task i.s undertaken of nfcommodatiug a 
pubbe exhibition like the pi'i seiit to the vari- 
ous tastes of a mixed assemblage, there will, 
of iieeessity, exist some points which shall 
he highly attractive to one class of visitors, 
wliilstthcy will be regarded us comparatively 
unimportant by otht rs. Thus the Persian 
rope-d<incer, wiiieh, with iG i.dry-like music 
and elegant movenumts, Is a never-failing 
*Jonree of admiration to tbc young, may, by 
otlier®, be held in light estimation ; unless, 
indeed, a love of scienec shall h;Tul them to 
< xaminc and inipiii c into its ingenious and 
elaborate ineehanism. So also with the 
automaton jugglci ; then' are. however, some 
other marked teatures, some central points, 
as it were, of attraction, dc'crving CHpecial 
notice; and to tln>e we ':>hall briefly advert, 

AVe will commence with the scries ol Mag- 
nets, whnh are prepared for the daily illus- 
tration of some of the .qipeaianccs and effects 
of clcctio-mugnetical and inagneto-clectrieal 
plu‘in/im na. The possessing 

lU'ithiT Electricity nor Magnetism, until ex- 
cited by a very small voltaic battery ; it then 
instantly acquires an enormous power of 
suspension : on destroying its eounexion with 
the battery", it becomes again unable to sup- 
poitagrain. Another of the same kind, 
and culled the FtTro-Elech'ic Sphere^ arrang- 
ed to show the true cause of tlie Eartlr« 
Magnetism. A tJiinl, is a in't'/f-urfinff Electro- 
Maymiic Mochinc ; in this also Electricity 
excites Magnetism, producing motion in a 
spindle, and by an ingenious eoutrivance, 
vvhic’U clTcetb an alternation in the poles, 
continues this motion, anti gives out an un- 
iuterriqited sueecssioii ot .sparks and .shocks 
for an indefinite ])e) iod. 'Fhc Miuinrto-Ehc- 
trie Mudiihf ^ — in this combination Magnetism 
produces Eleetricity. This instrument was 
made in consequence of Professor Faraday’s 
important discovery, that electricity could be 
obtained by means of magnetism ; and was 
the actual oni* from whicli the first spark was 
fii st produced and seen in England. It now 
exhibits the spark most brilliantly and in- 
ccbsautly, — gives an intolerable shock, — de- 
composes water, — ignites and fu.ses plati- 
num-wirc, &c. 

There is also an instrument which belongs 
to a dcpurtiflent yet scarcely explored by 
scientific research, and one which wc fear is 
too often passed unheeded ; wc allude to an 
apparatus for showing the Compressibility 
of Fluids by means of hydrostatic pressure 
which ran be produced in this machine to the 
iinpreccdentdH amount of 30,000 Ihs. to the 
square inch. 



ACCOUNTS OF BORED ^ELLS EXECUTED IN FRANCE. 




The ccJcbrnted Stcam^Gun is too well 
known, — and the unceasing iritercatit excites, 
fur too generally admitted to require any 
particular notice. We shall, therefore, mere- 
ly ohserA e, en passant f that a new barrel has 
lately been added, which increases the power 
aud the xirecision of the instrument. 

The unique engine for showing the Com- 
bustion i>f Steel, is also well worthy the at- 
tention both of the curious or the general 
observer ; although the almost incouccivaKle 
velocity with w’hich the wheel rotates, may, 
naturally, at the first moment, excite some 
alarm. 

Amongst the xihilosophical apparatus pos- 
sessed by the Society, may he meutioned a 
Lens or Burning-Glass of nearly four feet 
diameter. A Cal-oxi-hydrogcn Microscope 
of great power and unrivalled splendour, con- 
structed by Cary, with various consecutive 
improvements made under the superintend- 
ence of the Society ; and a Laboratory — in- 
tended to facilitate thcttdv incc of science aud 
practicfd knowledge. 

Tlic SocietyreciMvc for exhibition — Models 
of InveIltion^ — Works (jf Art and Specimens 
of Novel Manufacture, subject to immediate 
delivery in the event of sale, or retuiuon de- 
mand ; /rcc /rum eny c/mr^e ivfiatn't'r fo flietr 
depositors. It also ad’ords every facility for 
the practical demonstration of dwcoveric'=i in 
Natural Philosophy, or of any new api>lica- 
tion of known principles to Mecbauical Con- 
trivances ; reserving only to the Council, 
the right of determining whether the pro- 
ductions offered arc suitable to the Insti- 
tution. — 

SIMPLE AND EFFECTUAL MODE OP 
DEFECTING ERRORS IN LEVELLING 
OBSERVATIONS. 

In the he*it modern Icvelling-stavcs, as for 
instance, those for which a I elford medal was 
awarded to Mr. Gravatt, C. E., last year, 
by the Institution of Civil Engineers, the 
observation is at once read off by the survey- 
or, in'^tead tif being reported to him by the 
assistant ; a saving of time, and a diminu- 
tion of the sources of error, are the conse- 
quence. But still, if a surveyor, on the con- 
clusion of his field-work, suspects an error, 
be has no other means of discovcTing the 
lace of the error, or removing the suspicion, 
ut rc-cominencing ihe survey and repeating 
part, probably the whole, of his observations. 
A very valuable suggestion has been made 
by Mr. Henry E. Scott, which, if adopted 
by a surveyor, would, almost to a certainty, 
enable him, by merely referring to his field- 
book, and without the repetition of a single 
observation, to detect the place of th^ error, 
and correct it ; or, in case of there being 
none, to restore his confidence in his obser- 
vations and fined result. Mr.* Scott’s prac- 
tice is to have the front side of his levelling- 
staff graduated from the bottom as usual, 
and painted in black and white ; but in addi- 
tion, he graduates the rear-side of his 
staff, and paints it in red and white. 
This red graduation is in thb sub-divisions 
the same as the front one, but the position 
and numbering of the principal divisions are 


different : the first principal red division be- 
ing amadc ut 075 ft. from the lower end of 
the staff, und numbered III. the next above, 
IV., and so on. Both sides of the staff arc 
to be read off at each ob.servation ; and it is 
evident, that two very different heights of 
each observed point will be recorded ; that 
from the red side being con-jjtantly 2’25 ft. 
higher than that from the black or the true 
one. A differenee so wide, that the memory 
ran never act disadvaiitageously in reading off 
the quantities on the two sides. An error in 
tke levels can, by this mode of registering, 
be detected by a s\ngle glance; for the sur- 
veyor has simply to ascertain the place 
where any two iibservations of the same 
point have not the regulated difference. If 
no case of this kind occurs, there arises a 
feeling of confidence in the accuracy of the 
whole level-survey, which can scarcely be 
shaken. 

ON nORFD W KLLS. 

'riiH roiiwnienf, we may say ele^'ant, me- 
thod of obt dining* pood water fiom gieai 
depths, wiijioiit the labour of lit imp if, is 
spieadiiic extensively m France, pnucipallv 
owing to the euligbteufcd .lud patnoue exer- 
tions ol MM. Aragoand llerieait de iliury. 
'J he first, by hi-* writings on tlie subject, and 
Ills successive notices ot the works as they are 
executed, excites and keeps alive the atlca- 
tion of the whole French nation. 

For the same purpo^e , with regard to our 
own country, we shall, at all be gratified 

by rcceiviug«Land publwbing, correct and 
detailed accounts of Lured VVellc, executed 
ill Engl'Uid, bir. Ca'-cs of supposed failure 
in these allempts, wiierc all the eircunistanecs 
are known, would be as arcepiable as those 
of socPess. Ihnw mi^ht be suggested for 
Iiroeecibng aprtin Willi a piosjx'rt «t aiijving 
at the desirfd object ; or, it tiii'i is hopeless, 
the facts nnghl be reeoided aud useless px- 
peniiilure pievented iii future similar eases. 
In picparing the accounts, attention shouhi 
always be paid to the kind of strata passed 
thiongb, their tliickne.ss, &e. 'i'hc locality 
of the well should be accuiately described, it?, 
contiguity to river, niouuiain, sea, lake, &c. 
or the contrary. The waters of infiltiation, 
(land-springs, &:c.,) should be noted; and 
the supply, qualities, temperature, and per- 
manent elevation of the water hnaily obtain- 
ed, should be very carelully observed and 
described. 

Among the moie recent instances of sue* 
cess in well-boring in Fiance is one not far 
from the bank of a river, in a meadow be- 
longing to the (Jhhieau de Cang6, about three 
mile** from Tours. The water wus found 
at 425 feet deep, and the supply is about 560 
imperial gallons per minute. AtElheuf, two 
wells, contiguous to each other and to the 
river Seine, have been Imred to nearly 500 
feet. They are remarkable for the volume, 
purity, and high temperature (61? Fahr.) of 
their wateis. In twenty-four hours Bkef a 
Btoim, or violent ram, one of these wells 
becomes troutded, and its water isaues totbM 
with clay or sand, precisely like that of W 
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.Seinfc tfter heavy rains. As the boie of this 
well proceeded, several lots of very minute 
eels floated out from it : many of them were 
caught alive and sent to Pans. A M. Dieu 
has lately announced to the French academy, 
that he is occupied in endeavouring to use 
steam-power as an agent in this ai t. 

In a well lately bored in one of the abattoirs 
(public slaughter-houses) of Pans, the depths 
and thicknesses uf the strata weie carefully 
noted; and M. Arago himself examined the 
femperatuie of the water ohtaiued : at 815 leet 
deep, he found it to be 08?^"^ Fain. Tlie on- 
giueei was prepaied to have gone down to 
1300 feet, but haviuf; pieiced througli the bed 
of (diallf under which was louiid ihc water at 
FIbeuf, he desisted at the depth of 815 ieet- 
Fiom Ihis depth the water rose to within 
leet ol the sintace. 

If now we look on the othei side of the pic- 
ture. arnl legaid the hnlures iii France, we 
^h.ill tjnd a case the most remarkable (or the 
extrut nl aie.i ovei which unsuccessful al- 
lei'ipts ha.e hei ti laadi . n^the valley of the 
(j.Honue. From 'i’on louse to lloj;dea*)x liltle 
hope 1 -. now enit it.niied o( piohting by wells 
of tills KmhI, At I ouiousc, the bote was car- 
rtf (I down alioiit 780 feet, being 282 leet below 
the level ol the IMednei i aiiesin, and aliandon- 
ed alter a cost ol above llOOF At A gen, at 
tlic Oepth oMoo leet. a st-ries of calcareous 
eaillis, , similar to wliat had alicady heeti 
P >ssed, eg,iin comnicnr-cd, iiiul the undeiisfcer 
f’.uve :t up in de.tpair. Jn Roideaux, they 
bored ihrough sliata, vet yjike what iiad 
been met with at roulou'^e, and not having met 
With watei at f)70 feet, it was di'cnied useless 
to pioceed. Four otiici boiesiu tiie neigliboin- 
ing depai tmeril ot J^a Gnoude, were also uu- 
Mieces'jtiil ; in one only did water 4 ippeai . 

I hc-'O lepeaied lailuies have naturaflv iu- 
di-posed the inhabitants ol this guaiter of 
riance to furtlier attempts. A considerable 
addition to the geological knowledge of this 
part of the kingdom has, however, been 
obtained ; and among the •facts collected by 
jJ. Hoisgeraud, theie is one result lelalmg 
to ihe icin per atuie of the earth, fiorn 3o feet 
below tlie fiurtare down to 340 feet, which 
de^el VC', to he iccoided. 'J'he moan of seven 
obseivauon?, each of twenty-lo>ir hours’ du- 
ration, wa.s lound to be2.J“ F.ihr. foi each lOO 
leet ul depth : au increase which accoids with 
that which is generally ad ruilteiJ. 

The first bored well executed in the empire 
of Kussia, was recently and successfully com- 
pleted at Riga. 

CURVILINEAR DIRECTION OF WINDS. 

Careful and continued observations, con- 
tained in the annual reports furnished by the 
seveial ncademies in the state ol New Vork, 
to tlie Jlegents of the University, appear to 
demonsliaie the fallacy of the nouon common- 
ly entei tamed, that winds are generally rec- 
tilinear in their progiess, and blow for the 
ino.stpait in right lines over extensive por- 
tions of the eartli’s surface ; an error which 
appears to remain undisturbed m the minds 
ol most meteoiologists. 


TEMPERATURE OF CANTON AND 
MACAO. 

Mr. Meyen, for some time a resident at 
Canton and Macao, states us the result of hi» 
own observations, and those of other residents 
during very considerable periods, that the 
mean temperaluie of Canton is 71^® Fahr. 
and that ot Macao 721'^ Fahr. It will faci- 
litate accurate comparison to remark that the 
mean temperature ol J.otidon, as stated by 
Professor Daniel 1, is 49^“ Fahr. 

FILTRATION AND COOLING OF LIGHT. 

M. Melloni, in examining the conectness 
of hiK opinion, that light and radiant heat 
were pri»duced by different caubes, and that 
there was iheielore a possibility of separating 
them liom each other when combined, has 
succeeded in accoinplisliing this lemarkdble 
experiment. By a ptocess extremely simple, 
he sepal ates light liom radiant .heat, whether 
proceeding from oidinary hies or ft^inthe sun. 
Ills mode is this : — 'I'lie r.idiation fioin a lumi- 
nous body la passed thicugh a system of dia- 
phanous bodies, — these absorb ail the radiant 
heat, and extinguish but a very few of the 
luminous lays, 1‘lie pure light emerging from 
such a system is (ouiid not to affect the most 
delicate thennobcope, even when concentrated 
by lense>) to a biilliancy equal to that of solai 
light. The substances biiheito employed in 
thus lieat-abboibing system, aie water, and a 
peculiar kind of green glass, coloured by oxide 
of copper. The cooled and filtcied liglit, 
as It may be termed, is decidedly yellow, 
with a lint of bluish-gieeii. 

VARIATION OF TEMPERATURE IN 
ROCKY STRATA. 

Mr. ^V. Hen wood conceives that he has 
satisfactorily asc Cl tamed that a difference of 
2''— 3’' Fahr. exists m the tern peratuie ol the 
schistose and granitic strata ot Cornwall, when 
they are seveially examined at the same deplli. 
It IS not stated to which the higiier lempeia- 
tuie belongs. 

REFLECTED HEAT MEASURED. 

The fact that heat is reflected more or less 
abiindaiiily in putporiion to ihe nature and 
polish of the surface upon which it impinges, 
was confirmed by lire reseaicbes of Rumford 
and licslie, but these plulosopbers did not pro- 
ceed to ascert.iin the propoition, in each par- 
ticular case, of the incident, to the reflected 
heat. It IS easy to imagine a variety of cases, 
in which, the propeity of the reflection of heat 
being known, and also that its quantity was 
vanable, it would he desiiable, and often ex- 
ceedingly useful, to be able to ascertain the 
amount which could Vie obtained from any 
particular body and surface. M. Melloni 
has recently shown, that by means of an ap- 
paratus, deuigd^d by Idm, the problem can be 
solved with great accuiacy. Another instance 
in which the genius of M, Melloni, aided by 
(he exquisite delicacy and sensibility of his 
apparatus, has detected and exhibited propei- 
ties and proportinus of tins invisible and uni- 
versal agent, ifhich appeared a short lime ago 
to lie far beyond the utmost reach of the 
powers of mani 



338 


PROCESS OF PRKPAil^NG SUGAR FROM TUfE BEET, 


^LOWERING OF A WEST INDIAN 
PLANT IN THE OPEN AIR. 

At a Meeting of the Ashmolean Society of 
Oxford, on I'he 6th of November last, Dr. 
Daubeny exhibited a sp^ciine;! of the Riomr- 
hapinguis, u native of tlie West Itnl Its, which 
dowered last " antunm in the open air in the 
gardeojuf Mr.Shirley, of Kalington Park, near 
Sliipston-upon-Stour. I'his plant has rarely 
blossomed in Euiope even under glass, al- 
though a drawing of it in flower is given in 
the iiortui Elthavtemis i and the individual 
plant alluded lo had been tried flist in the 
pinery, and afterwards in the gieen house, but 
had never put torth flowets, till it was taken 
out of doors, when it flowered, Uioush the pe- 
ta]s never properly expanded. 

PHOSPHORIC LIGHT EMITTED BY 
FLOWERS. 

At the sapie meeting, a communication w*as 
also read by him respecting an electrical 
phenomenon, which occurred in the garden oi 
the Duke of Buckingham, at Stowe* On ilie 
evening ol P'liday, the4thof Septemlier, 1835, 
during a storm ot lliutider and lightning, ac- 
companied by heavy rain, the leaves of the 
flower called fEii of //era macrocetipaf a bed of 
which is lu the gaiden, immediately opposite 
the windows of the inanusciipt hbraiy at 
Stowe, were observed to be bnlhai^tly iliu- 
minated by phosphoric light. During the 
intervals oi the flashes of lightning, the night 
was exceedingly dark, and notliiug ebc could 
be distinguialied in the gloom except the 
bright light upon the leaves of those flowers. 
Tlie luminous appearance continued tiuiniei- 
rupledlyfora considerable length of time : it 
did not appear lo re»»erabie any electric effect . 
and the Ofiiuiou which seemed most probable 
was, that the plant, like manv known iustan- 
ces, has* a pow’er of absoibing light, and giving 
it out under peculiar circumstances. 

BEET-ROOT SUGAR. 
Theexerlionsmj^Mngiri France and through- 
out Germany to simplify the process of pre- 
paring sugar from liie Beet aie inimtTisc and 
unceasing At the recent meeting of the 
German natuialists, at Bonn, the ^et Uon of 
Agricultnie ami Ruial I .conomy was almost 
entirely occupied with papers and discussions 
on the subject. At Valenciennes, a manu- 
lactiiier has succeeded in discoveiing a me- 
thod of crystallizing the whole of the saccha- 
rine matter of the Beet without pioducing 
molasses in the process. T hree sugar-houses 
there have adopted tlie new plan. 

« 

SOUTH COOLER THAN THE NORTH. 

The attention of meteorologists is rcriuested 
to tbe fact, th®t in the two last months of 
1835, the depression of the thermometer was 
greater, and commenced sooner in the south, 
than in the north, of France. And al«o, 
that in the Puyde-Ddme, a department a lit- 
tle touth of the centre of that country, it was 
not the north winds, but violent ouch from 
the west and south, which produced the great- 
est cold. 


ELEPHANTS, HAIL, &o„ INABYSSINIA. 

In Abyssinia, according to Herr Ruppell, 
elephants and monkeys do not fear to cross 
plains, some of which have an elevation of 
8300 feet, and on which the temperature must 
be exceediiiji^ly low. In the same country it 
hails frequently, but never during storms. 
This fact renders the (-.vplfinution of the lor- 
matiun of hail St ill more diflicult, it liavinj^ 
been supposed, up to the present time, that 
clcctrieity played aii imiioitaiit part in the 
process. 


APPLICATION OF OPTICS TO 
chp:mlsttiy. 

M. Biot i'i oc«'usionally developing to lli.' 
A<‘;ulcuiy of Si‘iciic(“, his matlicinutical 
and ci^peri mental uicUkuI of detectino: wii\ 
ture^ and rouihiuations, both definite i/ml 
indefinite, ■which act upon polarized liirli*. 
followed by its application to coiiipoiiruls or 
tartaric acid with water, alcohol, and pyuiliij- 
neous acid. 

VOLUNTAftY INSliOTTION OF THE 
BL’OPlj:. 

One of the mo«;t plca^'inur featuies of (hf 
present state oftbintr'^, i*' t]*c lutenst v. huh 
the higher and wcJUcduCfttid ( > in Imnn 
places arc tukhq.' m the ‘•ocial luq'rovcrijrnt ol 
those less f.ivomed bv fortune oi ein 
cis. In Edinbiirirh, leetmns ari' dflniiu! 
nightly by ;;ciitlcmi n to tlioii'JU'd- ol peopb , 
on subject'. sieal and Moml .Science 

III one place, whi( h <’oatains an uialnriicc of 
two thousainl persoto-, Jettures, th<' .nlniis'.joiL 
to which is oniy a sinirle penny, aic delivered 
to the working idasse^, on Moral and Econo- 
mical Science, or, in other words, <m topk's 
calculated to improve their mental f.tcuilnxi 
aud ciUiditiort iu life. An analysis of thinic 
lectures is given in the "Edtnbunjh Chruuxvlr 
newspaper, weekly. 

PRACTICAL IMPROVMENT IN LIGHT 
HOUSE ILLUiMJ NATION, 

On the evening of the l«t of October last, 
a uevv light on thjp dioptric^ principle ot rres- 
iicl, was exhibited on the Island ofinchkeith, 
in the Firth of Forth, jn the jdace of the 
reflecting light which had liecn used there, 
and which was discontinued on the .'toth of 
September. The new light ia distinguished, 
like the old one, from others in the neighbour- 
hood, by flashe's, occurring once in a minute, 
but it is Very far superior in brilliancy and 
magnituile. Its power, compared to its prt*- 
dcrcssor, is us 2,^ to 1. The co-'t of its main- 
tenance is however greater, In ing as 17 to 7. 

The light-house on the Isle of May, in the 
same neighbourhood, is in the course of an 
improvement of the same kind. 


* lu this principle, the light is traiumiUeA 
through, mema as lenses, and not rtjlfcted from 
surfaces, as the British IlghUi usuaU y arc . ^ 
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ON CALICO AND 

SPECIFICATION OF THE PATENT 
GRANTED TO JOHN LOSH, OF 8, 
CRESCENT, IN THE CITY OF CAR- 
LISLE, GENTLEMAN, FOR AN IM- 
PROVEMENT IN THE SURFACE OR 
PATTERN-ROLL OF THE MACHINES 
USED IN PRINTING CALICO AND 
OTHER GOODS, COMMONLY CALLED 
SURFACE PRINTING MACHINES, 
AND IN THE MODE OF WORKING 
THE SAID ROLLS.— 

Sealed May 30, 1835. 


. 1 . • 



To all to whom these presents shall come, 
&c ., — Now know ye^ that in compliance 
with i he said proviso, 1, the said John Losh, 
do hereby declare the nathre of mj^aaid in- 
vention to consist in doings away with the 
toothed and pinion-wheel heretofore fixed on 
the axis of the pattern roU, and substituting^ 
therefore a driving band or belt passing over 
pulh'ys or elevated parts turned or formed 
on the end of the said rhll, and of the exact 
diameter of the roll with the pattern upon it, 
thus constituting an improved roll, and a 
new mode of working the surface printing- 
machine separately, or attached to a cylin- 
der printing machine, for the purpose of 
printing calico, linen, woollen, silk, paper, or 
other the like descriptihn of goods, and which 
improvement will remove the difficulty and 
loss that has hitherto attended the working 
of the surface printing-machine, a difficulty 
arising from the surface or pattern roll being 
propelled by a tooth and pinion-wheel fixed 
upon the axis of the pattern roll, and conse- 
quently the slightest rariation in diameter 
between the pattern -roll and propelling - 
wheel, or mandril, varies the speed of the 
circumference of the printing-roU cfUled the 
surface, and it therefore does not leave its 
own impression neat and plain as it ought to 
be, but is dragged along the face of the doth 
and leaves instead a trailed mark upon the 
piece of goods intended to be printed. 

And whereas, in further compliance with 
fh« said proviso, 1, the said John Losh, do 


tURFACE PRINTING. 

hereby describe the manner in which my said 
invention is to be performed by the fbliowing 
statement thereof, reference being had to the 
drawing annexed, and to the figures and let- 
ters marked thereon (that is to say) : 

The improved surface roll is made of wood 
bored through the centre from end to end to 
admit a cylinder of cast-iron or any other 
metal on which the roll should fit quite tight; 
if the wood when bored is not found to fit 
tight upon the cylinder fill up the space with 
glue or cement made of rosin, pitch, and Ro- 
man cement when hot, in the following pro- 
portions, namely : one pound of rosin, one 
pound of pitch, and a quarter of a pound of 
Roman cement, and run in between the wood 
and the cylinder, the glue or cement will then 
fill up the empty space and also bind the wood 
to the cylinder. 'I'he cylinder is cast with a 
flange inside each, and leaving only a suffi- 
cient hole in the centre through which to pass 
an iron spindle, which spindle fqrms the axis 
of the roll and is made fast to the flange at 
each end of the cylinder, which should be 
larger or smaller according to the diameter of 
the roll, BO that when the roll is turned in the 
lathe to the size required there may only re- 
main a small portion of wood upon the cylin- 
der, but, at the same time, sufficient for the 
purpose required in forming the pattern upon 
It. At one or both ends the roll is left thick- 
er, as shown at A, A, fig. 1, or when the 
pattern is a very distant one, instead of leav- 
ing the roll at each end thicker, drive in till 
oin a level with the pattern ; bars of copper 
or Q$hcr metal, and only so many bars as the 
pattern forms rows from end to end of the 
roll so that the bars and the patterns may be 
in a line with each other, as shown at a, a, 
fig. 2. 'The circumference of these thick ends 
or elevated parts of the roll, whether left 
thicker in turning the wood of the roll, as 
shewn at fig. 1, or raised with bars of metal, 
as shewn at fig. 2, must in every case be 
precisely the same as the extreme circumfer- 
ence of the pattern upon the roll, as it is up- 
on these elevated or thicker ends of the roll 
that the belt or belts traverse to give the ne- 
cessary motion to the pattern. I’he pattern 
being formed upon the roll in the usual man- 
ner, with copper-pins, wood, &c., as required, 
which is smoothed upon the surface by being 
turned in a lathe, that part of the pattern roU 
over which the belt or belts pass, should also 
be carefully smoothed or turned down at the 
same time to exactly the same diameter. The 
surface roll is liable to become a little untrue, 
wear down, and also to dry in, by using it in 
a hot workshop, which cannot be prevented, 
and it is thus on the old plan rendered en- 
tirely useless, as it can, according to the old 
method of working the machine, be used only 
when exactly lAe same diameter as the man- 
dril or principal carrying wheel, and when 
this once varies, from the causes hereinbefore 
mentioned, it cannot be rectified. All these 
difficulties and also some others are entirely 
obviated by my plan of propelling the surface 
or pattern roR bv a belt or bolts working 
upon thei circumforence of the said roll at 
either or both ends. The belt may be of. 
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tetlier or other material of the ordinary 
kind and may be carried by the sieve roller, 
mandril, blanket, or principal carrying wheel. 
The advantage to be derived by my plan, is, 
that 1 can make the work completely perfect 
with a surface pattern roll of any oirenm- 
ference without regard to the size of the man- 
dril or principal caring wheel, and if a sur- 
face pattern has become untrue it may be put 
into the lathe and turned true, turning at 
the same time either or both ends of the pat- 
tern roll which the belt or belts pass over ; 
the spoiled rolls, vrhich were formerly a com- 
plete loss, may thus be put again into working 
order, and the large expense for new rolls is 
entirely saved ; also by this mode of printing 
the immense expense of copper rolls used in 
cylinder printing may be saved, the improved 
sofface-machine being rendered capable of 
exeenting the work equally well, and some 
styles and patterns much better, and at one 
fourth of the cost for rolls and patterns ; 
this invention also enables me to work any 
number of roils upon the surface-machine, 
each roll printing a separate colour at the 
same time, by which method a full chiutx may 
^ produced at one printing. 

(To he eonttnmed.J 
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(Continued from page 192.^ 

The best radiators do not appcMir to belong 
to any particular class of bodies^', litmus blue 
and Prussian blue are side by side, while snl- 
pburet of lead, and the bi-sulpburet of tin, are 
fifteen numbers apart. 

If the results be admitted as decisive of the 
radiating powers of the bodies used, they show 
that each substance has a specific power not 
depending upon chemical composition, nor 
upon colour, i do not claim to tound such a 
conclusion upon the experiments j their ob- 
ject has been before 'Stated, and if they shall 
prevent the introduction of an inference from 
an imperfect induction, as a law of science, 
the labour bestowed upon them will be am- 
ply recompensed.* 

The action of sulphuric acid Pn indigo was 
very incorrectly described by the older che- 
mists. In the year 1776, Bergman observed 
that when indigo in powder was sprinkled 
upon concentrated oil of vitriol, sulphurous 
vapours were evolved, clouds of a green co- 
lour formed in the liquor, and at the same 
time great heat produced. Berthollet, in his 
excellent work on Dyeing (Hamilton's trans- 
Iktion, vol. ii. p. 66), considers the change 
which takes {dace to be caused by a species 
of combustion, the acid furnishing the indigo 
with oxygen. Dr. Bancroft <;:onceived the 
solution to be oxygenated indigo in combina- 
tion with sulphuric kcid, the acid becoming 
first yellow and then gT8eo,owing to the union 


. * The scieutific reader need not be reminded 
these remarks do not bear upon the ra- 
kbsorption of heat accompenying 


of part of the oxygen of the indigo with 
part of its hydrogen determiniof the formation 
of water ; he supposed that when it is there- 
by rendered soluble, h enters into a triple 
combination with the oxygen and sulphur 
composing the acid, regaining its blue colour 
with additionsl brightness either from its union 
with an increased proportion of oxygen, or 
fnmm some effect resulting from the sulphur 
which had not been combined with it origi- 
nally. Dr. Bancroft also observed, that after 
being dissolved by sulphuric acid, the indigo 
can never be restored to its origins 1 state ; he. 
therefore, calls the rvhole sulphate of indigo. 
This was all that was known on the subject, 
when Mr. Crum commenced his researches, 
which may be found in the Philosophical 
Transactions for January, 1823. Having 
carefully repeated his experiineuts, together 
with the moie recent ones of Berzelius, and 
having made a few observations myself on the 
various attendant phenomena, 1 propose to 
lay them before your readers. 

It IS only when impure indigo is employed 
that sulphurous acid is generated during the 
solution of that su'Jstance in sulphuric acid 
with either precipitated or sublimed indigo ; 
although there is probably a decomposition of 
the acid, there is no indication of it ; heat is 
invariably produced, and^ think it is pretty 
evident that water is formed, and that the 
oxygen and hydrogen gases are furnished by 
the indigo, because the blue colour is always 
restored by the addition of water. The in- 
digo duiifig solution undergoes a change 
which is more or less complete, according to 
the time the siAstances ,are left together and 
the degree of temperature to which they are 
exposed. In about 24 hours, at the ordinary 
heat of summer, the indigo is converted into 
a new substance, for which Mr. has 

pr^osed'the name of cerulm, i ^ 

To produce cerulin, 1 digested piecipifated 
indigo for SIX hours in very highly concentra- 
ted sulphuric acid, and then poured the thick 
blue liquor into distilled water, sulphate of 
potash* precipiute4 a dark blue substance, 
which was thrown on a filter, and washed 
with a solution of acetate of pota&ii,t and sub- 
sequently with alcohol ; while wet, the new 
substance had a dark blue colour, but when 
dry it was copper colour. Mr. Crum calls it 
coeru leo-Sttlpbate of potash . W ben a poriiou 
was burnt, no purple fumes were formed, but 
a considerable quantity of ashes remained ^ 
it was highly deliquescent, 3 grains acquired 
in 5 hours, by exposure to the air, nearly |th 
of a grain in weight. 1 made a great many 
experiments to ascertain by what salts it wss 
precipitated when dissolved m water, thft so- 


* Potashitaelf and some other neutral salt* 
have the same efiect. 

f Mr. Crum aseertatued that cerulin it not 
soluble in any salt of potash, although it is al- 
most to any extent In hot water; be rerom- 
mends the acetate as possessing the advantage 
over the muriate or sulphate of not beint pre- 
cipitated by alcohol from a weak solullon in 
water as they are. It may consequently be 
afterwards removed by weshings with alc^ol. 
—See note DB to the sd eolame of Uie*s Tyias- 
letioa of Berthollet on Dyeing* 
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ItttiMilMingof such a strength that a candle tube of a purple colour; the roaults wire ei 
appeared when viewed through U in a teeU follows 


^hlue. 


Prussiate of potash 

Acetate — do. *. 

Carbonate— do. | 

Nitrate — do. 

Sulphate — do. 

'I artrate — do. | 

Muriate — do. i 

Iodide of potassium J 
Nitrate of barytes— blue 

Nitrate of silver— liquor thrned mouse colour, but no precipitate. 
Nitrate of mcrcuryl • 

Acetate of lead ^ blue. 

Nitrate of strontla J 
Solution of gold— colour destroyed 


^ blue. 


Muriate of soda 
Carbonate of soda 
Borate of soda 
Phosphate of soda 
Muriate of ammonia— no change. 
Nitrate of ammonia-^blue. 


^ no change. 


Muriate of iron 
Sulphate of iron 


} 


DO change. 


Nitrate of copper 
Sulphate of copper 


{ no precipitate, bv 
solution of ethei 
of the candle to 


. but one drop of a 
ether caused the flame 
appear blue. 


Su'lphaleofJinf®*'*| “® change. Mnriale of lime-blue. 


All these blue precipitates appeared to, he the 
same, being dissolved iu snJnqJ^iic and boiling 
muiiatic acids, forming fineljHuc fiol'itionft-;- 
and forming colourless solutions Uith nitric 
acid. Mr. Crum supposes cerulin to bo a com- 
pound of 1 indigo -b>4 water. 

At the commencement ofthe solution of indi- 
go in sulphuric acid tiierc is produced a pur- 
ple liquid, and it the action of the acid is stop- 
ped before coruhn is formed, this purple may 
be insulated, and ohiained in a separate state. 
If that acid prepared from the dry proto-sul- 
pluto of iron, and called tiio place at 
which it IS made, NordUausen acid, is used, 
the diiiition with water must be made imme- 
diately after solution, but with the common 
acid’*’ it requires two or three hours far its 
formation ; if, however, heat is employed, 
ten minutes is sufficient. After the dilution 


the whole must be thrown on a filter, a blue 
liquid passes through, and indigo-purple re- 
mains, this is washed with distilled water 
till the blue colour is extracted, and from this 
the indigo that has been changed may be pre- 
cipitated by muriate of potash, and subse- 
quently washed with distilled water till the 
washings cease to form a white cloud with 
nitrate of silver. The substance remaining 
on the filter Mr. Crum calls plienicin, from 
the Greek word purple ; like cerulin, the 
solution in water is blue, but it is sparingly 
soluble; it was precipitated by every salt I 
tried. It is turned green by caustic alkalies, 
in which it seems to resemble syrup of violets ; 
by staod^ugf however, the green colour soon 
vanishedt and a purple powder slowly collected* 
Mr. Crum considers it to be a compound of 
1 indigo +2 water. 


PERSPECTIVE AIADE EASY. 

(Continued from page 1.94.^ 

6. The vanishing point of any line be- 
ginning at the picture-sheet is the point in fig. 
2, which terminates the perspective of the 
line when it is extended to an indefinite dis- 
tance from the point where it commences in 
the picture-sheet ; thus, the point c, in fig. 2, 
is, as was shown before the vanishing point 
of the line d e, in the ground plan ; and this 
same point c is the vanishing point of eve- 
ry line running parallel to d e. The vanish- 
ing point of any line k /, fig. 1 , running le- 
vel with the eye, but inclined to the picture- 
sheet sideways, in found by drawing the 


line c m, in the ground plan, parallel to k i, 
till it meets the picture-sheet in m ; and 
this point m is the vanishing point in the 
ground plan of the line k I, and of every 
line iu the objects to be represented running 
parallel to it. From the points k and m, in 
the ground plan, draw lines k k and m 
perpendicular to a 6, in the perspective view, 
cutting the horizontal line passing^ through 
the point c, in fig. 2, in the points k and 
nz, the point m is the vanishing point of 
the line k I ; and if the points k andm are 
joined, the line k m wiU be the perspective 
of the line k I when it is indefinitiely 
extended. The point m in the pergpee- 
tive view 14 also the vaniahiog point of 


* Since it Is of importance in all experiments vt research to employ pure natcvSals. it is 
advits Mi* to purify the sulphuric acid used in these experiments, by diluting It with an equal 
weirht of distilled water, and allowing it to stand till perfectly clear, alterwards evapora- 
ttaiw inarlBss retort containing pieces ofplatina (ta prevoqt R firom breaking), tiUof the 
strShgtb required; by this means the sulphate of ieadt which exists la cawidevaplo qpaatitios 
in commercial sulphuric acid, may be completely sepaMted. 
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every line in the objects to be represented, 
that runs parallel to the line k /. The 
vanishing point of any line commencing at 
the picture -sheet, or at this sheet produced, 
and inclined to it in the up or down directions 
as well as sideways, is found in the point, 
■where a line drawn through the eye parallel 
to the line whose \anisliing point is wanted, 
meets the picture-sheet. The reasons given 
in paragiTiphs 3, 4, and 5, to prove that f, 
in the giound plan, and c, in the perspective 
view, mau’k the vanishing point of lines run- 
ning at right angles to the transparent plane, 
apply to lines running in the directions men- 
tioned in this remark. You will now be 
able to find the perspective of any line run- 
ning in any of the directions now mentioned, 
without the aid of the rule given in this paper, 
and you will also bo able to make a variety 
of rules for knding tlie perspective of a point 
different from the rule that I have given. 

6. From what has been said in para- 
graphs 4 and 5, it may not be plain to 
every one, how that the points marked g 
in the ground plan, and shown by the 
points f d, and the comer of the cube 
under d in the elevation, should have their 
positions in the same line, h h py perpen- 
dicular to the line a ft in the iiersjiective 
view ; or, in other words, it may not be 
evident, how in the case of every line in 
the objects to be represented, which has a 
perpendicular position, its perspective should 
stand perpendUcular to the line a ft in fig. 2. 

In order to understand this fully, let a ft c, 
in the following figure, represent the end 
of a hollow cylinder, standing in a per- 
pendicular direction with a number of plane 
surfaces d i, e i,/i, g h and a i, radiating from 
its centre i. 



Now, if this cylinder be cut parallel to its 
axis by any plane m », the radiating 
planes will always be cut, so that their 
intersections with the cutting plane will be 
perpendicular ; this is to ohvious,^stoneed no 
demonstration. *ilat the lines vrliose posi- 
tions in the end-view of the cylinder are d e a 
f gy and which ipark the places where the ra- 
diating planes meet the circumference of the 
cylinder, are perpendicular lin^s ; each of 
whidh maybe considered a line in some ob- 
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jeet to be represented, and m n will represent 
the transparent plane. Let the eye have a 
position any where in the axis of the cy- 
linder — ^the rays of light reflehted from the 
whole line /, or from any part of it, to 
the rye, will form a triangle in the plane 
fiy and the intersection of m n with this 
triangle will he the perspective of the line, 
or part of the line, whose position is /; but 
the intersection of the plane m n with the 
plane fly is a perpendicular line ; so the part 
of this intersection which forms the per- 
sertive of the line, or part of the line, whose 
position is fy must be perpendicular. The 
same reasoning applies if the lines in the 
objects to be represented stand at any of 
the other points, dec, or p, or even if the 
line does not stand in a point in the circle 
representing the circumference of the cylin- 
der ; for in this case a new circle may be 
drawn, and every thing else can be shown as 
abovifJ I may- ^t mention it, for the 
thing admonstrated on the prin- 
ciples now developed, that level lines in 
the objects, running parallel to the picture- 
sheet, are also level in the perspective view ; 
and lines in the objects to be shown, that 
are inclined to the horizon at any angle, and 
which keep parallel to the transparent plane, 
run at the same angle to the line a ft m the 
perspective view of these lines. The top and 
bottom lines the front side of each cube, 
and the top and bottom lines of the front 
side of the six-sided prism C, also the out- 
side and inside lines that form the top angle 
of the pyramid, and some other lines in 3ie 
figures, xllustrate this remark. The lines 
now noticed, though indefinitely produced, 
have no vanishing point. 

7. The eye should not be nearer to the 
picture -sheet than the greatest height or 
breadth of the picture ; and it should be 
placed in the ground plan, so that a line let 
fall from it perpendicular to the picture-sheet 
should bisect the angle a? c ft, formed by lines 
drawn to it from the points which mark 
out the greatest width of the picture. The 
line c « in the ground plan does not bisect the 
angle or c ft ; but this was done to save room, 
and to show some parts of the objects that 
could not have been so well represented, if 
the position of the eye had been more nearly 
opposite to the centre of the picture. If 
the eye is very distant from the picture-sheet 
a perpendicular let fall from it to the pic- 
ture-sheet need not fall exactly on the 
centre of the picture. 

8. When the line drawn perpendiculat/'^* 
the line a by in fig. 2, from the point uorthf 
ground pUn wlu»e perapectiTe if 
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nearly coincidea with the line drawn per- 
pendicular to the same line a bf from the 
point in the picture-sheet where the line 
drawn to the eye from the point in the 
ground plan cuts it, the height of the per- 
spective of the point cannot be so exactly 
found by the Rule, as the line drawn to the 
eye in the perspective view is in this case 
nearly a perpendicular line ; and the place 
where this line cuts the line let full [)er- 
pendicular ioab, in fig. 2, from the point 
in the picture-sheet, wherg the line drawn 
to the eye from the place of the point in 
tua ground plan cuts it, is not so exactly 
marked as when these lines which mark by 
their cutting the jwirspcctivc of the point, 
cross each other in a direction nearer the 
perpendicular. When great exactness is 
wanted in a case of this kind, it will be the 
belter way to find the perspective of a 
liorizontal Line, parallel to the picture-sheet, 
passing through the point wliose persperfiive 
IS wanted; and the place this per- 

^pect)vc line cuts the line drav(r„ ^lidicu- 
lar to the line A, in hg 2, from the point 
in the picture-sheet where the line drawn 
from the place of the point in the ground 
plan cuts it, is the perspective of the point. 

9. When a number of circles are con- 
centric, or nearly so in the ground plan, it 
wiU save drawing a great many lines, if, 
aftei the persi»cctive ol one^f them is 
drawn, a number of the points taken in the 
ground plan of the other circles to draw 
their perspectives by, are in the lines drawn 
to the eye, which pass through any of the 
other circles, or in these lines produced from 
the points in the ground plan that were used 
in drawing the perspective of the first circle : 
as in this way, the lines already drawn per- 
pendicular to the hues a bf in fig. 2, from 
the point is in the picture-sheet where the 
lines drawn to the eye cut it, will answer for 
all the circles. By taking the points in the 
ground plan of the other circles, to draw 
their perspectives by, where the lines let fall 
perpendicular to a by in fig. 21 from the 
points in fig. 1, that were used in drawing 
the perspective of the first circle, cut them, 
a deal of drawing is saved ; as one set of per- 
pendicular lines to put the heights on, will 
pass through a great many points in all the 
circles. Produce the lines perpendicular 
to a bf if they are let fall from points on 
the side of the first circle, that is, towards 
a b. The perspective of any circle which 
stands in a plane parallel to the picture- 
sheet, is a circle. If a circle is placed in 
a plane which would run through the point 
of sight if produced, its perspective view is 
a straight line. The perspectives of circles 
having any other positionB than the two now 
mentioned, are ellipses. 



Fig. a, shows an ellipse ; and fig. by which 
is formed of two segments of a circle, is the 
way in which persons who do not under- 
stand the subject draw a circle in per- 
spective. ^ 

ON CALICO-PRINTING. 

By Thomas Thomson, M. D., F, R. S. 

L aud £. 6ic. &o. 

Regius Professar of Chemistr§ tn tho 
University of Glasgow. 

( Continued from page 142.) 

13. WHITE DISCHARGE ON MAD- 
DER-RED. — When the aluminous mordant 
already described is printed on the cloth its 
basis ^alumina) becomes fixed, and ready to 
combine with whatever colouring matter may 
be subjected to its action. Another mode of 
applying tlie same rnoidant, and producing 
patterns with it, is to impregnate the whole 
cloth with it, and afterwards to print the figuia 
with a substance which has the power of ren- 
dering alumina soluble in water. The cleans- 
ing processes to which all cloths impregnated 
with mordants are subjected before dyeing, 
remove that portion of the alumina which has 
been rendeied soluble, and leave portions of 
the cloth in the shape of flowers, ciosses, 
without any material capable of fixing the 
dye-stuff. When the cloth is dyed in the way 
already described these portions remain white, 
or at least become white alter the requisite 
washing. 

The substance which has been found to 
answer best lor the removal of alumina and 
peroxide of iron U ciirie acid. Some of the 
advantages of such au acid are ‘obvious. It 
does not corrode the cloth, though subjected 
to a considerable degree of heat. It is a 
fixed acid, with little tendency to swell or 
travel to other poitions of the mordant than 
those with which it is intended to be com- 
bined ; and it has the advantage over other 
vegetable acids of dissolving away very com- 
pletely all the alumina or oxide of iron, so 
that no portion of these mordants is retained by 
the cloth. When we consider the ease with 
which this acick is abstracted by water, from 
the insoluble citrates, we would, apriore, infer 
that it is very little adapted for this purpose 
of the calico-printer, which, in fact, it is 
found to answer better than any other. But 
the probability is that water has no such ten- 
dency to abstistft it from the soluble citrates, 
as citratt of alumina, and eitrated peroxide 
of iron. 
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The cjtric acid is often printed before as 
well as after the application of the mordant. 
In the latter case it is generally assisted by 
hi&ulvhate of potash^ or even sulphuric acid, 
by which the more expensive acid is econo- 
mized. 

14. M.^DDER AND LOGWOOD.— 
7’he cloth is imrregnated with the aluminous 
mordant which is discharged on the white 
portions by the method just described. It is 
then dyed with madder in the usual way. 
only a quantity of logwood is mixed with the 
madder. I'his logwood changes the madder- 
red to brown. 

15. COCHINEAL PINK.— The cloth in 
this case also is impregnated with the eame 
aluminous mordant, and the white portions 
are discharged by means of citric acid, in the 
way described in a former paragraph. It is 
then dyed in cochineal, which communicates 
a veiy beautiful pink. 

for this beautiful dye we are indebted to 
America. ‘’Cochineal is the name given to a 
smalt insect which inhabits the cnctus coenni- 
liftra, and three or four otluT species of 
cactus, on which it remains irnniovcabie. de- 
riving its nourishini^nt liom the juice.^ of the 
lant. It is a native of Mexico, and had 
een employed by the natives as a red dye. 
Whoa the Spaniards entered the country in 
I5l8, it drew their attention, and in 1523 
Cortes received orders from tue Court of 
Spain to procure as great a quantity of it as 
possible. The earlier Spanish writers des- 
cribe cochineal as an insect ; but it came af- 
ter wards to be considered as the seed of a 
plant ; and this erroneous notion was not 
fully cleared away till about the middle of 
the eighteenth century. 


ON MALT. 

By Robert D. Thomson, M. D. 

(' Continued from page 144, J 
1. The first St-? p of the proce<iS consists in 
placing the malt in the steep, a square cham- 
ber, which IS lined with stone and lime, and 
is usually stink, below the level of the barn 
floor, having been previously filled to the pro- 
per height with water.* The malt is allowed 
to remain here for nut less than 40 hours, by 
legal regulations. The light seeds which 
swim on the surface are skimmed off, and the 
maws of grain is levelled, for the purpose of 
being gauged. 'J'he time during which the malt 
IS allowed to remain in the steep varies, accor- 
ding to the wheel of the maltster. But the usual 
teat of its fitness for being removed is thecapabi- 
its extremitiea being squeezed together 

« ProfeiBor Lavini finds the compneiimn of 
wheat as follows: 1. KIpe coi^ con lai ns 75 per 
cent, of starch ;..^ripe crirn only «0 percent. 2. 
Unripe corn contains i of its weight of mucous 
extractive lualter. 8. In niiripe corn there Is about 
^Oth of glnten ; in ripe corn 25 per cent. 4 . The 
■Ibumen is thessme in both. 5. In unripe mrn 
there Is a B>«cn resin, .amounting to about ^Oth, 
which Is probably converted Into ..gluten and gum 
as fegetatlon advances. 0- Both coniaiii oxides of 
copper, lion and manganese - — Metnorie della 
Reale Accadem dele Sciendi. Tarim, xxxvil. 


between the flagers. New barlejr requim a 
longer period before it acquires (bif property 
than old does ; and bigg attains this consis- 
tence in a shorter period than barley. By 
this preliminary step the grain undergoes a 
partial germination. It absorbs water and 
swells; English barley increasing in bulk, 
Scotch barley and bigg 

In less than 24 hours alter the grain has 
been introduced into the steep, the water 
begins to acquire a brown colour^ and a pe- 
culiar odour. If this water is evaporated to 
dryness a blackish-brown residue possessing a 
disagreeable taste'Vemains, which consists of 
extractive and nitrate of soda, amounting in 
weight, to ^ or iJ^of that of the gram 
employed. About s^sth of its weight of 
carbonic arid is likewise emitted, which re- 
mains dissolved in the water, and continues to 
be disengaged after the grain has been taken 
out of the steep. And hence it is, that in ten 
days the grain not only loses all its addition- 
al weight, but gradually becomes lighter than 
at fust. Thus, loo grains of barley become, 
by peeping, Exposed to the air for ten 

daysSj^y ucii'e 93’8, After a month they 
weigh^jvj ^',''”and after two months 100*8. 
Edwards, Colin, and Becquercl, have found 
that by causing grain to vegetate in water, 
acetic acid, sugar, and fermenting matter were 
secreted. The circumstance of the forms of 
carbonic acid, in this fiist stage, shews us that 
evolution is the preliminary step to germina- 
tion. 

The gram, aftei remaining in the steep, av 
has been saM, fo** a period of not less than 40 
houis, is drained. It is then cast, or remov- 
ed, from the steep to the floor, where it is 
spread out in a rectangular form, to the depth 
of 16 inches, for the purpose of being gauged ; 
in thi^ state it remains foi' 26 hours. The 
barley in the couch always occupies a greater 
space than in the cistern, from the absence of 
the pressure of superincoinbent grain. This 
increase, which is very great in small quanti- 
ties, diminishes proportionally to the increase 
of the quantity of grain. Thus if 3 cubic inches 
of barley are placed in a cylindrical glass jar, 
graduated to tenths of an inch, and are cover- 
ed with water, in 96 hours the swell will be 
0*3 inch , or ^{^of the whole ; but, upon in- 
verting the vessel so as to shake the gram to 
the other end, it will occupy a bulk of 4r2 
inches, indicating a swell of more than }* 

On the other hand, when the quantity of 
grain is very considerable, it ia mund that 
sometimes its bulk in the steep exceeds that 
in the couch, but this may be, in some mea* 
sure, owing to errors in guaging. Considclr- 
ing the bulk of gram in the steep to be cXprOT-. 
sed by lOO, then the greatest bulk in the 
couch is 138, the least 110.6, the average 
121*6. The officer of excise lakes what la 
called the best guage, both in the conch and 
steep, or he takes the measurement of the 
grain when it has acquired its greatest hulk. 
One*6fth is subtracts from the bulk tnu* 
obtained, and the number obtained is con- 
sidered as eq^l to the quantity of cleaji mau 
produced. The duty is charg^ aecordiDgly^ 
whether correctly or not seems doubtful. 




ASiA. AMERICA. 


Naioc. 

Height. 

1 Dhualagin 

• 20,46(1 

2 Ifintaleh^ Peak oj . , - 

- 26,760 

3 Jamatura 

- 26,606 

4 Dhaiban 

- - 24,705 

b to H Peaks nf the Hvmaleh Mountains 

9 I’africfc Pcalf 

-- - 22,800 

10 Parkyal 

- 22,705 

11 Jiudra _ - - 

- 22,395 

12 Peak 

• 21,775 

IS Rishi Gang Tong 

. 21,390 

14 Thf Cone 

• - 21,180 

16 Black Peak 

. 21,190 

16 Petcha or Hamar 

. 24,006 

VI Bunder P%Mh 

. 91,910 

18 Petik 

. 20,606 

19 Imw Peak 

. 20,116 

90 1V..stPeak 

. 10,615 

SI Taunra Pedk 

. . 19,360 

92 Peak - , - 

- 18,790 

23 Moonakor 

- 18,006 

94 Peak 

- 17,020 

96 Soomaonang 

. 16,406 

26 Ophir - 

- 13,846 

97 Volcano 

- - 19,406 

SB Chumarulee 

- 11,986 

29 Tigeretskoi 

- 10,706 

89 KatunayoUkoi 

- 10,666 

81 Aivattl^a 

• 0,606 

S3 Lebanon 

- - 9,626 

83 Ararat 

- 9,606 

84 Me Lin Mountain 

- 8,906 

86 Jesso Peak 

• 7,681 

96 Sea View HUl 

. 6,606 

97 Olympus 

. 6,482 

88 Mount Ida - 

. 6,806 

89 Corea Mountains 

. . 4,381 

40 Forest Hill - 

- - 8,780 

41 OhautsMountains 

- 8,005 

49 King's Table Land 

- 9,830 

48 Carmel 

• 9,901 

44 mbor 

- 9,005 

46 Hsrmon 

> 9,005 

46 Cunningham Mountains 

605 


1 Chimhoraio - < ' 9\,m 

2 Disco Cassada - > * 19,6111 

5 Antisana - - - - 19,186 

# Catopactia - - - ■ 18,8T6 

6 Elie, Mont St. ... - 18,181 

€ Oritava .... 17,376 

7 San^ai , . - - 17,196 

8 Topifin Range - - . 16,906 

9 Ttmguragua - - • 16,206 

10 Rtt^ de Ptchincha - - 16,9*1 

11 Sierra Net atia - - - 16,706 

19 Vargaviraco - - - 16,661 

13 Nevada de Toluca ■ - - 16,906 

1* Fraide Peak . - - 16,131 

16 Pambamarca - - - 13,606 

16 Co/frc Peak - - - - 13, *16 

17 Elias St. - ... 19,675 

19 Rocky Mountains - • - 12,5o5 

19 Cahouapala - - - - 11,6*9 

90 Borma • - * - . 10,336 

21 Jmbabura - . » - 8,976 

89 Duida _ - - - 8,466 

23 Blue Moun.tain$ - - 8,809 

94 fFhite Mountains - - - 7,809 

96 CuanaramJi ... 6,609 

96 Stoney MowUains • - 6,969 

27 Souffriere - - - *■ 6,005 

28 Jorullo . , - - 4,265 

29 Pellet Mount . - - 4,260 

80 Killington Peak - - - - 3,606 

31 AUeghany Moimtains - - 8,006 

S3 Black HiUs - - - 9,309 

33 Otark Mountains - - - 9,006 

84 Edgcutnhe Mount - * l,*05 

Sh Sugar Loaf HiU - - - 1,306 

36 Tom Mount . . - 1,906 

AFRICA. 

\.%Qeeth 9 - . - 16,061 

3 AfnPd Mountains - • 18,906 

b Atlas - - - 19,6n6 

6 TeneHffe, Peak nf - - W,S60 

6 Lamalmion . • - 11,980 
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7 Hiewvetdi 

‘ 10,006 

8 Compaoe 

- I0,«8>5 

9 Gondar Mounlaine 

- 8,450 

10 Komberg 

- 8,008 

11 Taranta 

- 7,804 

19 Folcano 

- 7.G89 

13 f'amberg - - - 

- 5,645 

14 Ruico Peak 

- 5.169 

15 Khamies - - 

- 4,804 

16 Table Mountain 

- 3,580 

17 Diana Peak - - 

- 9,694 

18 Devil's Head 

- 9,320 

19 Hermanass Mountain 

- 2,082 

W High Knoll 

- 2,004 

91 Conical Rock 

505 

99 Pyramids 

490 


EVROPE. 


1 Mont Blanc 


15,730 

9 Mont Roia 


15,605 

S Ortler Spitze 


15,365 

4 Mont Serrin 


14,760 

5 Fineter Aarhora 


14,l0.t 

6 Jungfrau - 


13,7*0 

7 Pelvouac 


13,440 

8 Shrek $om - - 


13,3H3 

9 Briethorn ... 


12,804 

10 Mount f'lso 


12,682 

11 Wettrrhorn - . - 


12,205 

19 St, Michel 


11,780 

13 Ventatta Peak ... 


11,399 

14 Mont Perdu 


11,908 

15 Mount 8t, Bernard 


11,004 

16 Simplon - . . 


11,005 

17 Mount Etna - - 


10,974 

18 Col Cervin 


10,405 

10 Terglou ... 


10,394 

90 Col de TraieTMetta 


9,964 

91 Roth ham ... 


9,649 

92 Conigu - ... 


9,294 

98 St. Gothard 


9,080 

94 Lomnitz Peak ... 


8,872 

95 Velino .... 


8,300 

96 Arbiton Peak qf 


8,345 

97 Anxeindas MoutU 


7,824 

98 Dqfrajiel 


7,625 

99 Sterzingen ... 


7,515 

SO PrUl - - - . 


7,005 

SI Olympus 


6,606 

89 Tentotue ... 


6,505 

33 Mont dC Or - . - 


6,2()5 

S4 Cantat ... 


6,094 

85 Sierra del Malhao 


6,004 

96 Reculet 


5,494 

yi Dole (la) 


4,414 

88 Chasseral 


5,265 

39 Tagoni - . 


4,906 

40 Pvy de Dome - . ' 


4,844 

41 Swe FiaU Jokul ... 


4,660 

49 HaideUmrg . • 


4,464 

43 Vesuvius 


3,980 

44 Hecla . ... 


3,696 

45 Stromboli ... 


8,"99 

46 Kyrta Mountains 


8,016 

4? HornaUn ... 


3,0(14 

48 Vaucluse 


2,154 

49 Fltpy Feldt 


1,500 

40 Oibrattar .... 


1.443 


51 Valdav l^aoA 

M Mont Marire - . 

BRirmi JSLE8. 


1 Ben Nevin 
ft Caitn irorm 
Ren Ijau'ers 

4 Ben More 

5 Snowdon 

6 Camedd Llewellyn 

7 Ben Lomond 

8 Sea Fell PeetJi 

9 Sea Fell 

10 HelveVyn 

1 1 Skiddaw 

19 Arran Fowdd^j 

13 GoatFeU 

14 Cader tdrin 

15 Brecknock Beacon 

16 Saddleback 

M Qrae»mere Mill 

18 GrUedale Peak 

19 Croaqk Patrick 
9(1 Che not 

91 Coniston Fell 
V9 Old Man 

23 Pus oj' Japra 

24 Plt/nlimnon Mount 
2it Lang date 
i^Jien Cla^^ftt^'f 

27 *^^ 1)711 

28 rdi',,{lK~r‘ tl 
99 Cam Fell 

50 H'hinFtU 

51 Caibnep 
3*2 Snea Fell 
S3 Block Comb 

34 lAandinan Mountain 

35 Rivel Mountain 

36 Holmee Mo§$ 

37 Pendle Hill 
88 Lord'g Seat 

39 PentlanhrHilln 

40 I/unkery Beacon 

41 Cfirleton HiU 
43 Hippin Tor 

43 Penmaen Mawr 

44 Campsie HilU 

45 Malvern HiU 

46 Cat Bell 

4? Brown WiJtly 

48 Wrekin 

49 Carraton Hill 
bo Butterton Hill 

51 Hensbarrow Beacon 
59 Rooubery Topping 

53 Pontop Pike 

54 Leith HiU 

55 Orpit Heightt 

56 May Hill 
FI Butser Hilt 

58 9rhUe Horee HiU 

59 Arthfir'*M Seat 

60 Dunnooe 
91 Holyhead 
69 heathy head 

63 Doter Castle 

64 ShooterU HiU 

65 Oremuirh Obieriatory 


4^370 

4,069 

3.950 
3,813 

3.579 
3,500 
3,425 
3,17m 
3,094 
3 050 
3,020 
2,9()0 

2.950 
2,Oi(» 
2,K60 
2,790 
2,160 
2, <80 

2.670 
2,' 60 

2.580 
2,5HM 
2,472 
2,460 
2^405 
2,3o5 
2,362 
2,295 
2,250 
2,249 
2,<*45 
2,(8)5 
1,930 
1,900 
1,870 
1,860 
I,a34 
1.75(1 
1.759 

1.670 
1,560 
1,548 
1,550 
1,505 
1,440 
1,409 

, " 1,370 
- 1,330 

' 1,209 
1,205 
1,035 
1,025 
1,020 
990 
985 
970 
990 

9ao 

890 

790 

710 

560 

470 

450 

915 


4 TO CORRESPONDENTS. 

Foe Review. 

Bell’s Comparative View of the Interna! Commerce of Bengal during the years 1834-35 
and 1835-36 accompanied with tables Ulustrathre of the eitent of trade carrieo on with each 
country and state. 
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Continued from page 203. 

Wf now commence upon Ur. McClel- 
land’s history of granite and the various 
superincumbent formations in the same 
consecutive order in which they occur ; 
and we have reason to believe that this 
portion of our review will,be read with in- 
terest by geologists in Britain, France, and 
America. Our author states that granite rock 
is found at Choura Pany, and that it pene- 
trates through gneiss, and forms a succession 
of elongated elevations which constitute the 
basis of the highest district in Kemaon. 
The ridge extends in a north-westerly direc- 
tion, for forty or fifty miles, and is termi- 
nated a few miles east of Choura Pany, 
by the great valley of the river Gogra. 
Our author says — 

This range appears to be an elongation 
of the Leti, Tirsal, and Dhanapur mountains, 
which form the eastern boundary of the 
valleys in which the Alacnnanda river rises ; 
and may with great propriety be named, in 
the language of geographers, the principal 
mountain chain: while the great chain to 
which the snowy peaks immediately belong, 


may, in like manner, be called the high moun- 
tain chain. A better idea of tlse relative 
connexion of these chains may be formed, by 
the reader concrivinghimsclfplaced on Chou- 
ra Pany. On Ihti south, he sees the plains 
of Hindii^stan below him like a mist, and dis- 
tant al.oiit twenty miles ; on the north, the 
high mountain chain, or snowy peaks already 
described ; and on the north-west, a succes- 
sion of elevated mountains are observed, ex- 
tending from Choura Pany, obliquely, to- 
ward? the high mountain chain to which they 
are attached : these constitute the principal 
mountain chain, and this eh a, in gives off sub- 
ordinate groups, which, on the one side, 
pass in close sneerssinn to the plains, where 
they terminate in a line of steep declivities ; 
and on the other, these lateral groups inter- 
mix with similar groups, given off by the high 
mountain chain, and forming betwreen them 
the valleys of the Gogra. 

This somewhat complex description would 
not have been required, were the chain of 
mountains to which it refers, as distinctly 
marked by their altitudes, as by their strata ; 
but as this is not the case, and as the whole 
province appears, if superficially Viewed, a 
mere chaos of mountains, we are not to lose 
sight of any indications presented by their 
internal structure, and particularly by the 
strata of granite. 

The granite, as has been stated, makes its 
appearance only in the centre of this moun- 
tain chain, in the loftiest places, such as 
Choura Pany. It is stratified, and extends 
in the direction of N. W. ; the strata are 
nearly vertical, and appear to be composed of 
nodula, around wdiich concentric layers are 
wrapped, in the form of newer and newer 
deposite. This appearance may liow’^ever be 
ref^erred to the effects of weathering, as it is 
only observed o% surfaces that have been long 
exposed. A similar appearance has been 
long since observed by Dolomicu, in blocks of 
granite, in ancient Rome ; and also by De 
Luc, in the granite mountains of Silesia. 

^ The colour of our granite is grey, some- 
times of a reddish hue, derived from the 
felspar ; but the usual colour is bluish grey. 
The mass is fine-grained, and resembles spe ■■ 
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THE RtJINf OF CHOMPAWUT. 


cimens I hare seen of Aberdeen ^anite : the 
quartz is crystalline, but the felspar is dull 
and earthy. The latter appearance may be 
the effect of exposure to the weather, as I 
cannot depend on the perfection of the spe- 
cimens examined ; and from the great hard- 
ness of tlie rock, I was unnblc to detach 
fresher pieces. Its specific gravity is 2.7 1375.” 

Gneiss is next noticed, reposing on granite 
in strata which confonn to each other, the 
transition between the two rocks being 
eifected by imperceptible degrees. Alluding 
to the newer gi*anite, Dr, 'McClelland says 
that the quantity becomes less crystalline 
and smaller in quantity in proportion to the 
other ingredients ; and, disappearing, Icav cs 
chieffy felspar and mica, with a very small 
portion o^ amorphous quartz. The rock tlion 
becomes less compact, in wliich state it is 
found at the base ; it thence extends in a 
north-westerly direction and forma the 
principal portion of the most elevated 
district in Kemaon, where denuded masses 
of granite, or more compact and du- 
rable gneiss, and grcen-sloiie are seen in 
remarkable order. AtDole, onthe road be- 
tween Lohooghat and Almorah, unconnected 
masses are heaped together in the form of 
a cone. Mountain masses of globular shape 
are accumulated on the verge of frightful 
precipices, so nicely balanced that the least 
force would serve to precipitate them into 
a dreadful abyss. Our author alludes 
to the ruins of Chompawut, the ancient 
capital of Kemaon, which was erected on 
gneiss at the northern side of Choura Pany, 
and says, it was totally destroyed by the 
decomposition of the eminence on which 
it stood. Our author is of opinion, that 
these stupendous rocks originally formed 
the nuclei in gneiss; and, from a peculiar 
tendency to decay, mouldered into friable 
earth, and was removed by the torrents, leav- 
ing masses exposed upon the surface. Dr. 
McClelland would thus account for the ruin 
of Chompawut, and the siqking and decay 
of mountaiae. We leave it to our readers 
to judge as to the correctness of these con- 
clusions, and whether gneiss and other 
parts of the rock would have undergone 
sueb great changes as to destroy these cities 


by the imperceptible decay of the rocks on 
which they were erected. 


••me strata ot gnejss run in the d rection of 
N. W. and dip 80^ to N. E. ; they ^ 
thickness from five to eight feet, and con 
tain foreign beds of granite, grcen-stouc 
iron mien, and micaceous iron ore ; also co 
temporaueous veins of quartz and felspar, 
.‘^peritje gra\ity of fresh specimens, 2 -cis 
The moiiiitaiiiH which arc formed of tins 
rock are usually rugged, and covered with 
dense fore*«ts of oak. 


(A) FERKyGTNOl'S SLATK. 

Tlie rock to wnich tliis name is given or- 
curs in subordinate beds in each of the forc- 
gnner rocks. 

At Choiini r.my, it found in granitt, 
in bed'* of a hunditd IVet tlueU. At Dok, 
nbont forty miles I'ni tb -west of Choura i’ti/13’ 
fl <imil:ir rork orenr^, n sting 011 gneiks, its! 
colour i<s h/aekish grej', with Ji’jrhter and 
darker st’-ipes on the snilViec' of the cross 
fracture. 

occurs massive. External lustre glon- 
mclmig ; the pnueipal fraeture, 

shiivni^ aJf®^'thc eios» fiaetute. earthy, or 
ghrnme^i'lfjfr^ Fracture, slaty, with a single 
cleavage. Fragments, tabular. It is senn< 
hard, inclining to soft. It soil*. Si>ccific 
gra\ity, 2 * 3 H 4 . 


PHYSICAL CJI^BACTEn. 

It has no effeet on the magnet, either he 
fore or after exposure to the blow-pipe. 

CHEMICAI CllAllACTERS, 


On exposiwe to the blue flame of tJic blow- 
pipe, it slowly iis&umes a reddish yellow 
fiurfacc. It gives to borax u greyish green 
colour, iueliuing to groyush-white on the 
edges. 

Thij» rock might be named a mien-slate, 
containing a small portion pf micaceous' iron 
ore, finely diSHeminated with very fine gra 
iiular fjuartz, common mica, and fine earthy 
felspar. 

3.— HORX^LENDE-SLATE. 

It has been shewn, that the two rock.s, 
(gneiss and granite,) already described, form 
the principal mountain ridge, in nearly, but 
not quite, vertical strata : for a dip of 80*^ i":* 
invariably observed, bending to the north - 
cast. This fact, together with others which 
are yet tc be observed, renders it nearly cer- 
tain, that a great basin or trough, of con- 
ffldcrable depth, is formed by the substratum, 
opfundamental rock;dcscendiQg from the centre 
of the high mountain chain, and ascending again 
to form the basis of the principal mountain 
chain. This basin, it would appear, is filled 
up partly by a number of successive layers, 
of newer and newer rocks, and these layers 
or strata are not uniformly spread over every 
portion of the cavity of the basin ; but they 
are accumulated in particular places, and 
thus form subordinate troughs, or valleys; 
which have again been transformed by suc- 
ceeding deposites of newer rocks. 

Hornblende-slate appears to have been 
deposited chiefly in the bottom of this hasiu i 
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aad to asccad only in small quantity, or to The tract of district coni^sad OiT IlOin- 
disappear entirely on its higher margins.^ hlende-slate, although of considerable extent* 
In these latter situations, it either assumes is almost totally deserted ; and the feyr, 3(dl- 
a coarse granular structure, and passes into lages that are found on it, are miserably 
gneiss, as on the southern acclivity of Choura poor, and, in general, uninhabitable for 
Pany, and into mica-slate, as below Durgura ; several montlis during the year; as well 
or it changes into a very fine granular de- from the miasmata and heat that prevail in 
scription of clay-slatc, as in the bed of the its dense forests, and deep valleys, as from 
Lohoo river, on the northern foot of Choura the rapacity of the wild beasts by which 
Pany. these are infested : as the tiger, leopard, and 

It may be more consistent with the nature the bear, 
and connexions of this rock, to imitate Hornblende-slate having been found in so 


Werner and Professor JauKson, in consider- 
ing hornblende -si ate, not as a distinct for- 
mation, as described by Raumcr't', but us 
occurring only in beds ; but there cun be no 
doubt that those beds are of much greater 
extent than either of those eminent geologists 
contemplated ; and as the term bed uffir>rds 
too contracted an idea of h rock, which com- 
poses un extensive portion of a district, the 
• neons cnience might perhaps be avoided by 
substituting the terms ijurt ml formal ionX- 
The direction of the strata of Iiornbicride- 
slnlc is ruled, rather by qjr ' of 

mountain groups, than by thV <‘'f ^jfs^icipal 
mountain chains ; or, in other words, its 
direelion is subject to variation arising from 
local irregularities or the surface of the b.isin, 
ill which it isS deposited. The dip is seldom 
less than 60^’, and often as much as 80^^. 

The acclivities of mountains composed of 
this rock arc usually rugged and inaccessible; 
utxd tabular masses of nearly perpendicular 
strata stand several feet erect ab^ve thesur- 
tace. From this peculiarity, soil «ufiiricnt for 
the growth of the most luxuriant vegetution is 
retained on the steepest acclivities. 

OuK being in this latitude the inhabilant 
of loftier altitudes than arc formed this 
rock, the forests that iire^'ail on it are 
chiefly composod of pines of the largest 
growth. 


• Oil the S. W. acclivity of the prmcipnl 
intmutaiu cliaiii; or, in tfl her words, the a?i- 
r.eiit from Beiket to Clumr:* Puny, horiiblendo- 
slate is found, ut the altitude of G,0iK) feet, to 
change into the cbaraiier of gnciHH; nuil in 
the course of this mountain acclivity, conit al 
peaks rise one above another. The centre 
of each pi;ak is composed of granular horu- 
bLenclc -slate, closely resembling gneiss from 
w.hicli it only dilfers by coutaintng hornblende 
sufficient to give it a grecnisli hue; while the 
strata surrounding these centres retain the 
character of horiiblende-slate, until we ascend 
to the altitude already mentioned, which ap- 
pears to be that at which hornblendc-slutc 
disappears. 

t Anual. Phil, vol- vi. p. dTS. 

♦To Raumer, green-slate ot curred resting 
on gneiss and granite in the Uiesengeberge ; 
to Werner it occurred in clay -slate. In Ke- 
nnaun, it is found resting on gneiss. To these wo 
might perhaps apply the terms of first, second, 
and ,'Uiird trap (or partial trap) formations; 
but it is highly probable, tbat, in a more 
advanced^ state ot Geological Science, these 
seeming irregularities may bo reconciled to 
some general law, which has hitherto elu- 
ded ' our observations. This is the more pro- 
bable, as our geognostic acquaintance with the 
structure of the earth is as yet confined to a 
comparatively small proportion of the whole 
surface. 


many different positions, with respect to 
other rocks, a minute description of it, ns it 
occurs in Kemaon, resting on gneiss, may be 
useful in assisting to form its separation 
into species, depending on the rocks with 
which it is associated in nature. 

Its colours arc seludoti, pistachio, and 
oJivc-grecn . 

It occurs massive, and contains cotem- 
ponaneons ’tumiiicT. of quartz, in thiti alternate 
layers, and flattish grains, from small to very 
small ; and even finely disseminated. External 
lustre, dull, inclining to re.sinous. Fracture 
foliated, and slaty, with a single cleavage. 
Lustre of the principal fracture glistening, 
or shining, and of the cross fracture, glim- 
mcriug. Shape of the fragments, tabular. 
Distinct concretions, lamellar. It affords a 
gieenish grey streak. It is opaque. It is 
scini-hard. It is somewhat scctilc. It af- 
fords an earthy smell when breathed on, 
and feels rather meagre. Specific gravity, 
2-920. 

Chemical characters. It is not fusible 
before the blow-pipe ; probably from its 
intermixture with common clay, a large pro- 
portion of mica, and other impurities, as 
its lightness indicates. 

Varitil. a, — Coarse Granular, 

Its colours are greenish grey, scladon, and 
pistachio green ; with a pearly and glimmer- 
ing lustre. Fracture, coarse granular ; but 
soimnvhat iiudiniug to slaty. Lustre of the 
fracture, resinous and slightly shining. Dis- 
tinct concretions are lenticular, inclining on 
the one baud to lamellar, and on the other 
to granular. Specific gravity, 2*708. 

It appears to contain felspar, ns well as 
quartz, and may be considered as the transi* 
tion between hornblcndc-Hlatc and gneiss. 

Vurial. b. 

Colour, dark greenish grey. Fracture, 
slaty in the large, but compact, even, and 
inclining to earthy in the small. Lustre, 
glimmering. It is opaque. It is similar in 
the streak. It is semi-hard, inclining to 
soft, and affords a strong bituminous smell 
when breathed on. Specific gravity, 2*728. 

This rock is 9 transition between horn- 
blende-slate and day-slate ; and appeal's to 
be composed of minute grains of quarts, 
imbedded in a basis of day and hornblende. 

The foreign beds, which lire contained In 
hornblende- slate, arc gypsum, micaceous iron 
glance, couimon kon glance, chlorit- slate, and 
primitive green -stone. 

The first is common to this rock, and 
mica-slate, and will be noticed in the next 
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chapter ; aad the description of the iron ores 
may be consulted in the account of the 
mines. 

The chlorit-slate and porphyritic green > 
stone appear to be peculiar to this for- 
mation. 

(B) CHLORIT-SLATE. 

Its colours arc emerald and grass green, 
ft occurs massive. Internal lustre, pearly. 

Fracture, scaly foliated. Distinet con- 
cretions, thin lamellar. Lustre of the dis- 
tinct concretions, shining. It is opaque, 
and it aifords a light-coloured streak. 

It is soft, and perfectly sectilc. It is 
meagre to the feel. Specific gravity, 3. 

It occurs in large quantity in the lower 
strata of hornblende -slate, and is found at 
Chimtouly, iu the vicinity of the iron mines. 
It also occurs at the southern foot of Choara 
Pany, near Belket, where its ^caly lamince 
alternate with thin lamuuc of quartz. It is 
the substapcc that gives the slaty^ structure 
to hornblende-slate. 

(C) PORPHYRITIC GREEN-STONE. 

This rock is found at the southern foot of 
the principal mountain chain, w'hcrc it forms 
at Belket, a portion of the bed of the river 
Ludhoo. I have not been able fully to ascer- 
tain its extent aud geognostic relations ; and 
us this is a point of first-rate importance, 
it would be improper to hazard an opinion 
upon it. 

It will be seen on inspection of the map, 
as well as from what is said iu the descrip- 
tion of Belket, that if the porphyritic green- 
stone passes under the elevated mas.', of 
strata composing the southern declivity of 
Choura Pany, that then those philosophers, 
who contend that the strata of mountains 
have been elevated to their present position, 
by the expansive operation of heat, confined 
in the centre of the earth, would find in the 
|>eculiar position of this green-stone, a strong 
argument in favour of their doctrine ; hut if, 
on the other hand, it should appear on further 
inquiry, that this formation, like the others 
we have described, presents llu fharacter of 
a depositc from above ; then, of course, the 
first argument would come to nothing. 
This rock is composed apparently of equal 
parts of hornblende and felspar, in minute 
crystals, mechanically mixed, so as at first 
sight to look somew^hat like a fine granite. 
It is not stratified, but divided iu all direc- 
tions by adventitious rifts, which give it a 
brecciated structure in large masses. The 
fragmented pieces are usually trapezoidal. 
It is hard, and not particularly heavy.’' 

We now come to the primitive forma- 
tions'— mica-slate, clay-slat^*, aud primitive 
Umestone.-'Mica-slate is found at Durgura, 
alternating with gypsum, and a micaceous 
kind of clay-slate, which, from its geognostic 
situation, may be considered to be interme- 
diate between mica-slate aud clay-slatc. This 
also occurs associated with similar rocks at 


Choura Pany ; it rests on hornblende-slate, 
and is composed of small grains of quarts, 
some felspar, and a considerable proportion 
of grey or silvery mica. Mean direction of 
the strata W. N. W. ; mean dip, 500. 

Gypsum is found in beds from 50 to 300 
feet thick strata, subdivided by numerous 
slaty rifts running parallel to the strata 
which seem to divide the rocks into tables 
from two to six fnches. The colour of these 
strata is reddish white, and greenish white ; 
lustre glimmering, and sometimes glistening 
jn the principal fractures ; while that of the 
cross fractures is pearly ; large fractures 
slaty aud tabular ; small pieces wedge-shap. 
ed : it is faintly translucent on the edges ; 
seii|i-hard and frangible# 

“ .SpecifuisRJ^vity of the reddish coloured 
variety Durgura, ‘2 6l2, and of the 
greenish white kind, from the* same place, 
•2*r>74 aud 2 069 ; while a variety of the same 
from beds in horublcnde-slate at Chimtouly, 
is, 2 - 3 . 

Chemical characters. It is infusible be- 
fore the greatest heat of theblow-pipe. eitln r 
when placed on charcoal or held in the forceps. 
Even with tlic addition of borax, and thi 
flame direct to the edges of the luminrc, it 
evinced litth feigns of fusibility ; nor is it 
soluble in any proportion ol wuUt. 

These experiments were not made on the 
speciiocu irorn Chiuitouly, which appears 
to he d purer gypsum than ih*' others, from 
its more coiniMct and sparM character, us 
Wi ll us from it.s containing less mica." 

The extracts w’e have given shews fully 
ooi* author’s modp of description, lie then 
proceeds to describe the great formation of 
clay-slute, which composes at kafet the sivtlv 
part of the whole province, and is stretched 
in conformable strata over the mica-skte 
and trap rocks. It commences on tlic N. E. 
acclivity of the principal mountain chain 
under the out-going of the substratum, at 
the elevation of 7000 feet. Brimitive lime- 
stone composes the northern acclivity of 
Takill ; and from thence it extends in a 
north-westerly direction for many miles. 

“In a small river valley, which partly 
separates ’I'ukill from the Oudepore group, 
this rock forms the most frightful precipices 
on both sides that can weU be imagined. 
These precipices compose broken, and 
seemingly tottering mountain acclivities, 
that ascend in places for three or four thou- 
sand feet, at various angles between 45® ana 
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750 f and as the only road between Lohoo- 
ghat and Petoragnr lies along the verge of 
these precipices for several miles, it is impos- 
sible that the most indifferent traveller 
could pass, insensible either to the danger 
of his situation, or the beauties of the scene. 
This limestone is distinguished in the large 
scale, by its thick slaty appearance, owing 
apparently to occasional lamina: of argil- 
laceous matter, >vhich pass an uncertain 
length through each stratum, parallel to the 
strata seanrs. The strata aie mantle -shaped, 
rather than conformable: or they may be 
said to partake of the nature of both. This 
variety of the rock is of a bluish grey colour, 
withn dull lustre.*’ 

Talking of mountain rocks, Dr. McClel- 
land distinguishes them from primitive rocks 
by their position, greater irregularities in re- 
,gard to stratification, and by containing 
obscure traces of organised beings, as well 
liy certain characters presented by the 
fitnicture of the rocks thenj " * /es. In Shore 
volley there is a black, line-grained lime- 
stone, resting in unconformalile strata, on 
clay-state. In other parts of the dis- 
trict an impure, fine-grained limestone is 
found mechanically mixed with newest clay - 
slate, in thin slaty lamillae. 

“ Transition rocks are eltirh* indicated in 
the mountains of Kcinaon ; grey wackc, 
and grey wacke-slatc are both ah'^ent, and 
their place is supplied by a lock coui- 
postd of a mixture of magnesian lime-stono 
and argillaceous clay ; aiul lastly, Jiowcvcr 
adverse to our former notions, ^ve '-hall 
be obliged to# admit magnosian liincstonc 
into the class of transition rocks.** 

The oldest transition limestone is found 
on the western acclivity* of a lofty mountain 
near Lohooghat extending to the north ; it 
is scarcely stratified, but disposed in an un- 
connected succession of tabular masses, 
of the colour of Berlin blue. 

Lustre glistening. Fracturtf compact, 
large conchoidal. Distinct concretions, fine 
or very fine granular ; the fine granular con- 
cretions arc somewhat angular, and have 
a dull dark-blue colour : while they arc sur- 
rounded on the fractured surface by minute 
splinters, which appear to the naked eye 
like very fine white specks. 

It is opaque. It is semi-hard. 

It is entirely dissolved with brisk effer- 
vescence iu acids.** 

Aluminous slate and limestone are formed 
of alternate layei 8 of limestone and slate; 
the limestone ingredient being generally 
magnesian . 


** Limestone portion is combined in a mecha- 
nical alternation of layers, with ordinary 
transition slate. 

Specific gravity of the greenish coloured 
variety, 2*76, and of the bluish kind from 
Takill, 2*647.” 

Speaking of transition limestone. Dr. 
McClelland says that it forms two varieties : 
the most important is somewhat stratified 
and conformable, and in eonj unction with 
clay- slate forms whole mountains and even 
mountain groups. Beds of graphite sometimes 
intervene between the slate and limestone. 

(A) OVEIILYING VARIETY. 

** This variety of transition limestone occurs 
in distinct nias«-es, of various shapes and 
sizes ; the former frequently irregular, but 
often rhomboidal, cubical, columnar, seldom 
round. They occur si iiirly, or in large num- 
ber's, piled loosely together in the form of 
bold rugged knolls, mountain shields, and 
caps : more rarely, two or three enormous 
isolated blocks arc so nicely balanced upon 
each other, as to convey the idea of their 
having been so placed, by some artificial 
power beyond our conception. I'hcir exter- 
nal surface is granulated and uneven, often 
also streaked by projecting lines. 

Its colour is velvet black, with numerous 
spots and veins of white caie'>'par. 

Fracture, large conchoidal. inclining to 
granular foliated. Fragments, iudeterrai- 
natcly angular, and rather blunt-edged. Lus- 
tre of the fracture, gUinmering, sometimes 
glistening. 

It is opaipie. It affords a white streak. 
It is semi-hard. Specific gravity, 2.8435 ami 
2 * 8 ( 108 . 

Chnnieal characters. The same as Ihe 
foregoing. 

It sometimes r(’sts on the foregoing variety, 
with whicli it u^iuilly oeciir'- ; it ali>o rests ou 
clay-slate, uud i- extensively distributed on 
mountaiu iidges and iuclivitits iu the vicinity 
of Shore, between the altitudes of Cvo and 
seven thousand feet. I'iic spotted variety in 
partieulai is a beautiful inurbJe, and w'ould 
be highly esteemed, if within the reach oi 
tt people whose knowledge of the arts enabled 
them to appreciate its value. 

Along with these limestones, beds of 
green-stone, slaty talc, and graphite are 
very common. The transsition giceu-stonc 
and the graphite arc peculiar to this forma- 
tion, but the talc al>o occurs in fioetz lime- 
stone. 'I he stratified variety is also the 
repo'sitory of copper pyrites.** 

Dr. McC^llaiid next notices compact 
Dolomite, mountains of wdiich arc seen rear- 
ing themselves out of the narrow valley of 
Belket. 

** The beautiful green and blue colours of 
their naked prei'ipiees ; the picturesque form 
of their lolty summits, a.s well a'^ thr 
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unRbim arrang'cmeat of their massive, and 
neady pcrpeudicutar strata, convey, upon the 
whole, a most sublime effect.” 

Oolite or grit-stone composes a lofty 
range of mountains on the north of Gun- 
gowly. 

” Colour of the rock is yellowish white ; 
surface rough ; external lustre, uoue. Inter- 
nal lustre, inclining to vitreous. 

Fracture compact, uneven, inclining to 
coarse splintery on the one hand, and to 
large coQcUuidal on the other. 

Fragments, irregular, blunt-edgcd. 

Distinct concretions, fine granular. Surface 
of the distinct concretions, smooth. Lustre of 
the distinct concretions, vitreous. 

It is translucent on the edges. It is simi- 
lar in the streak, and semi-hard. It is not 
particularly brittle ; is easily frangible, ad- 
neres slightly to the tongue, and often affords 
a grating soLud when handled. Specific gra- 
vity, from 2'G to 2*5975. 

Chemical characters. It dissolves very 
partially and with feeble effervescence in 
uitric acid. 

It becomes enamelled on the surface after 
exposure to the blue flame of the blow-pipe, 
with the addition of borax.” 

Dr. McClelland proceeds to notice the 
peculiarity of the older strata, and describes 
miscellaneous rocks, granatine, fibrous 
limestone, common talc, minerals associated 
with talc, variegated clay-state, brecciated 
serpentine, noble serpentine, &.c. 

” The immense accumulation of primitive 
rocks, which composes the alpine land, ex- 
tending to the high mountain chain, inu^t 
occasion a pressure on the side of tlic Hima- 
layas calculated to force the vertical strata 
of granite towards the plains, the side on 
which it is least supported^. What strength- 
ens this view is, that clay-slatc, a rock 
that constitutes two-thirds of the acclivity 
on the side of the Himalayas, is qti.lc abi^ent 
on tlic opposite sale next the plains. 

Were it not for this explanation, the gra- 
nite would be taken f(*r a newer formafum 
than the gneiss and hornblcndc-‘>ilatc on \vlii<-h 
it seems to rest, a tran*j position of rocks 
which is contrary to all cstahlished principles 
of geognosy, and whicli we could not receive 
unless confirmed by the most extensive and 
careful observations, such ns would einlirace 
the Himalaya range from Tartary to Hindu- 
stan.” 


• “ As the iS^aters which formerly aHiistcil 
in supporting the joass of inounfcHin began to 
lower their level, those masses tlieii lost their 
former «u]»p<>rt, yielded to the action of then 
weight, and began to separate and be detached 
from the rest of the mountain, piling to the 
free side o» that where least resistance was 
opposed.*’ Werner. Vid. New Theory of 
Veins. 


Granatine, found in extensive beds of 
clay-state, is often associated with copper 
and iron pyrites. Fibrous Limestone occurs 
along with common talc, at the north-east- 
ern extremity of the Oudepore mountain. Its 
colours are lead grey, greenish and bluish grey 
clouded and striped with smalt blue. Com- 
mon talc is found with this add granatine ; its 
colours are bluish, and greenish grey ; lustre 
between pearly and metallic. Variegated slate 
is found in the distnet of Shore resting on 
clay-state in mantle-shaped strata. Brec- 
ciated serpentine is found at Jula ghat, 
where it forms the bed of the Mahi-Kali 
river. It is stratified and conformable ; direc- 
tion W. N. W. (lip 40 E. N. E. Us colour 
is greyish black. Dr. JMcClellaiul proceeds 
next to notice floetz rocks, which are divided 
juto three beds, \iz. copper-slate, alpine 
limestone, and tabular limestone ; of which 
he gives the following description. 

(A) COPPER-SLATE, 

** This rock compo.scs a large proportion of 
the Shore district. It extend'? along the 
ba.se«( and acclivities of tlic primitive and tran- 
sition mountains, formiitg in these situations, 
a succession small snbordiiiute basins 
occasioned by the circuitous contortions de- 
acribea m the direction of the strata. The 
strata are usually niiule up of layers which 
are separated by rifts, and transversely bro- 
ken, so ab to give the whole a comminuted, 
thick blaty appearance. ^ 

Bctuieu the fractured parts in the lower 
strata, of bituminous fossils, talc, 

copper and iron pyrites occur. 

(B; ALPINE LIMESTONE. 

Mountain, or alpine luncstonc, occurs in 
lofty irrcirulai accurnulation.s, which rise 
iibiuplly in the form of rugged, often isolat- 
c<l pyramidal mountain^, w'hosc acclivities 
are formed by the almost perpendicular real - 
iiig of tabular mussc'i, while their declivities 
ar<; compostd of uiu'oiiformable, brecciated, 
liomogincous mountain-masses, presenting 
few external traces of tlie tabular, or strati- 
fied structure, but merely cemented together, 
and perforated by caveru.s, fi.ssure.s, and sub- 
lerraacons waters. The bases of the mouu- 
tains of alpine limestone are overspread with 
masses precipitated from above by some na- 
tural convulsions, and again agglutinated by 
the same or succeeding catastrophies, and 
transformed into subordinate knoUs, mecha- 
nically, as well as chemically, grou|>cd toge- 
ther in the most sublime and picturesque 
forms.” 

(C) TABULAR AND MANTLE-SHAPED 
VARIETY. 

Thi.s rock occurs in patches, pretty exten- 
sively distributed on low shields and val^s, 
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throughout the Shore district. The strata 
are subdivided by slaty rifts like the copper- 
slate, but unlike the latter, they arc almost 
always flat and seldom or never form 
basins, or contain bituminous talcose, or 
metallic fossils ; but are distinguished by 
containing concretions resembling small 
fishes 

These several varieties of limestone are 
scarcely to be distinguished from each other, 
by their external or chemical characters ; 
which may be set down as follows : 

Colours, bluish-grey and ash-grey. K\- 
ternally tarnished with dvfty greyish white. 
Sometimes the internal and external colours 
alternate on the surface, giving the rock a 
variegated flinty appearance. 

External surface smuoth, and without lus- 
tre. Lustre of the fracture dull. Tracture 
compact, large: eonclioidal, inclining to fine 
splintery. Fragments irregular, boinowhat 
‘’harp-edged. It is feebly translucent on the 
edges. It affords a light-coloured stieak, 
and is capable of being scratehed by the 
knife, but not without difliculty. Specific 
gravity, 2*732. 

Chemical characters. It dissolves com- 
pletely, with brisk effervescence, in nitric 
acid, and burns to a tine white quicklime 
without falling to [lowder.” 

Magnesian limestone occurs as a partial 
depositc along the course of the .small river 
that drains the valley of Shore. The 
strata are nearly horizontal, or seldom 
dip more than 15^\ Vesicular lunestone 
is a coarse breccia, composed of frag- 
ments of transition and iloetz. limestones. 
Porphyritic septariura occurs in Overlying 
masses near tlk^ highest ridges and summits 
of Takill composed of common felspar, as a 
matrix to fragments of transition limestone. 
Ilornstone, an oil green, and greenish grey, 
faintly clouded with siskin green, occurs 
in massive forms. Arragonitc is found 
near the village of Gooscragong in Shore 
valley. We now come to the alluvial rocks. 

** In Kemaon, as in all other mountainuus 
countries, we can have no such uniformity 
in alluvial deposites as in low countries ; but 
the phenomena connected wuth their produc- 
tion can be here studied with more advan- 
tage, as mountains are the great natural 
laboratories in which alluvial rocks are pre- 
pared, and from which they are transmitted 
to fertilize the earth. 

Alluvial deposites are derived from the 
disintegration of the older locks, by the de- 
stroying agencies of heat, light, moisture, and 
we may perhaps be allowed to add, of earth- 
quakes, and the attrition of winds. Jt may 
indeed be improper to designate as destroying 
those effects that keep up the never-ceasing 
supply of alluvial soil, so essential to the 


existence of the ii^habitauts of t^s globe, 
vegetable as well as animal. In Kemaon, 
the varieties of these deposites are few, and 
differ freni each other according to the source 
from which they were derived. In arranging 
them, wc cannot follow any rule founded on 
priority of formation, the changes that pro- 
duce the difTereiit varieties being simulta- 
neous.” 

Siliceous alluvial deposites derived from 
the most elevated ridges of granite and 
gneiss contain quartz of pure siliceous 
eartli. Aluminous clay is next noticed as 
presenting varieties. Dr. McClelland had 
no opportunity of scing volcanic rocks in 
Kemaon e.vcept the sept avium. 

This, properly speaking, brings us to the 
end of Dr. McClelland^s w*ork on the geo- 
logy of Kemaon. There are other chap- 
ters on the mines of the north eastern 
frontier of Keniiaon ; on climatology and 
on earthquakes; a general view of the 
zoology of Kemaon, and an enquiry into 
the causes of goitre, which we shall notice 
hereafter. We however cannot close this 
review without strongly recommending the 
work to public support : we have not ven- 
tured on any commendation without, in the 
first place, exhibiting a copious outline of 
its contents, that our readers might thus be 
better able to judge of the great value of 
a work which exhibits the geology of one 
of the most interesting portions of British 
India. The information contained in the 
work is conveyed in a language as chaste 
as it is lucid ; and in the course of the 
undertaking the author has evinced no 
common degree of talent and research. 

Art. 11. — Results of an Mnquiry respect- 
ing the Law of Mortality for British 
India y deduced from the Reports and 
Ajypcndices of the Committee appointed 
by the Bengal Government in 1834, to 
consider the expediency of a Government 
Life Assurance Institution. By Cap- 
tain II. ^B. Hendkrson, Assistant 
Military Auditor General, Secretary to 
the Committee. Transactions ef the 
Asiatic Society, 183G. 

Subject^, of the nature contained in the 
paper we atp about to examine are of infinite 
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imporiance, not onJy on account of the infor- 
mation they convey, which governs the value 
of annuities dependent on the cxigencios of 
human life, but also as affording data in re- 
gard to the degrees of healthiness of situa- 
tions and the probable duration of human 
life. In the article now before us there is a 
greater number of statements brought for- 
ward, tending to elucidate the rate of morta- 
lity, than in any other treatise we have seen 
on the subject. To the civil and military 
branches of the Ilon’ble Company’s service, 
who are doomed to pass the. principal period 
of their existence in this country, it becomes 
a subject of greJit moment to know the degree 
of mortality to which the British sojourner in 
India is exposed. In a statistical point of 
view the present investigation is of the 
utmost importance, as has been observed 
in another work ; for it is, impossible to re- 
gulate with any degree of accuracy the scales 
of pensions without a strict reference to the 
rate of mortality among different classes of 
individuals, both prior and subsequent to their 
being admitted on the pension list. The as- 
certainment of this point is therefore of infi- 
nite importance to the officers of the army. 
No rule either for the promotion of officers or 
for retrenchments against them, can be 
laid down without a previous knowledge of 
the mortality to which they are subject in 
different climates and under different cir- 
cumstances, as regards cantonments and garri- 
sons in India. But there is another question 
yet unsettled, which leads to accurate con- 
clusions ; viz. whether or not India is inimi- 
cal to the health of the children of Europeans, 
and whether it is indispensably necessary to 
send them to Europe in order to preserve and 
establish their health. On analysing the 
paper before us we, however, find that matter 
of so vague a nature has been introduced, 
as to create doubts whether sufficient rare 
has been taken to arrive at accurate 
conclusions. Alluding to the native.*?, for 
instance, Captain Henderson observes that 
there are few tabular statements available, 
or data so extensive as to exhibit the general 
ratio of mortality in India, as compared witli 
that of the population of other parts of the 
world. So true is this observation, that we 
arc rather astCTnished that our author should 
have referred to the statement of the popula- 
tion, births, marriages, and deaths, in the 
city of Delhi. Writers in Europe might 
notice such statements as bein’g accurate ; 
but wc will venture to say they are the very 
reverse. When Captain Henderson alludes to 


the native soldiers, he has however better 
data to go upon. Of these there are regular 
stated returns forwarded to the public depart- 
ments, but much dependance cannot be placed 
on those returns, and on the mode of calculation 
adopted, as to admit of our coming to the 
decision that the conclusions arrived at arc 
correct. Captain Henderson says that the 
native soldiers on the Bengal establishment 
arc particularly healthy under ordinary cir- 
cumstances. He takes a period of five years, 
and states that only one man is reported to 
have died per annum out of every one liundred 
and thirty-one of the actual strength of the 
army. Tnese tables are taken, we perceive, 
from the returns to the Medical Board. In 
order to prove the accurary of these data, w*c 
should like to have scon these returns com- 
pared with those sent to the Adjutant Gene- 
ral’s office. 

Wc very much doubt the correctness of the 
statement in the third column of table No. 1 
w'hich gives the total strength of regiments 
in monthly averages. Medical men do not 
obtain this item of information so iiumerioally 
correct as conveyed in returns to the adjutant 
general of the army by adjutants of regiments. 
If then the statement is incorrect in this 
column, the r^ult developed in tlie table must 
be altogeti.er erroneous. We ourselves be- 
lieve the mortality to be tn ach greater than here 
given, which is our reason for objecting to the 
single srpirce from which this information 
appears to have been derived. On tJii.s account 
the table, which would otherwise have been 
rendered of great importance, becomes in our 
estimation valueless. Capt. Henderson ad- 
verts to the climate,' we prc.sume, of Benga^ 
Proper, as being injurious to the sepoy, and 
assures us that, althougli only one -fourth of 
the troops exhibited arc stationed in Bengal, the 
deaths of that fourth are more than a moiety 
of the whole^mortality . There are grounds for 
thi.s excess in the number of deaths in Bengal. 
Besides the influence of climate, the bosom of 
a Hindoo soldier ib extensively occupied with 
the love of his kindred, his religion, and his 
money ; and the moment he enters Bengal 
Proper, these passions are remarkably develo- 
ped. To provide for his family he deprives him- 
self of the common requisites of life, add, as 
rice is to be purchased at an extremely low 
rate, he lives upon the cheapest; regard- 
less of its quality, he looks only to the 
quantity. Thus he leaves off the use of meal and 
ghee, which he was in the habit of making into 
cokes— the diet to which, in his native land, be 
had bean accustomed from his childhood. It 
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it, we eoneeiw}^ exclusively owing to thie 
pov^ttf of diet and h!s other privations, to 
which we have alluded, that such numerous 
deaths among this class of our soldiery are to be 
ascribed. Again Captain Henderson states 
that the sepoys are “ healthily employed, well 
clothed, and attended.” In the upper-pro- 
vinces we admit this to be the case gouerully, 
but not the native corps in Bengal, which are 
scarcely more than skeletons of regiments. 
The duty of troops , especial ly fro m B arrackpore , 
is so incessant, as to render it the icveric of 
healthy employment. We unilcrstaud that 
when European guards arc relieved, the na- 
tives, owing to a paucity of them, have bren 
obliged to stand still. We iisenbc the fewness 
of the deaths and hcaitbiness of our native 
army to a highly efficient medical department ; 
and it corroborates the opinion mc have so re- 
peatedly endeavoured to enforce upon the 
mind of the Government that tin. lu '>t policy 
and system of economy will be to secure well 
educated men to fill the mediral li-^t, not by 
reducing the allowances '’f lUcirnh^ nt«., nud 
thus impoverishing them, but by uupiovmg 
their condition. The folio s\i air (j uitaliou from 
our author shews a large pension Ufet, and 
but a few transfers to it, c.xcept a'5 la'^t 
alternative. 

It would seem by other docuinonts fh.it 

out of about eighteen tbou-und mvalnl fight- 
ing acn, ofthe Bengal Army pcn^e.nea by 
the State, six hundred anti eighty deceased 
during the year or one o\'t oi ; 

while the average duration ol the pjii-ion 
enjoyed bythis class of men, lor a pe.jod 
embracing from May 1H‘2B to O ’tobrr Is io, 
was 7 years Sj months, and fr<rn Miij- iHll 
to the same month in 1832, tlic duiution of 
pension was only about 6 years dj ninths.’ 

We perfectly agree with our author, that 
the possession of an accurate cen.sus ol the 
large populous cities, with regularly published 
annual statements of the birtlis, marriages, 
and deaths, is still a desideratum ■ but at pre- 
sent we ace no means of supplying it with that 
accuracy which such statistical tables require 
to render them at all available'fov calculations 
of the nature found in our author’s paper. 
The pilgrimages, the wandering character of 
the people, and their peculiar customs, so dia- 
metrically opposite to those of other nations, 


are the difiSculties which present thcsaselvea 
to the compilers of such records. 

We now proceed to examine the rlite Of 
mortality among Europeans sojourning In 
India, as presented in the tables before ns. 
Captain Henderson considers the population 
of this class to be fluctuating. There was 
some uncertainty with reference to the other 
presidcucies as to tbereal ratio of decriment in 
their immediate communities ; yet, on ac- 
count of the vegnlar constitution of the 
covenanted services under each Government, 
in Ciipt. Henderson’s opinion, there are 
greater facilities for obtaining scrupulous 
uccuracy as regards dates of arrivals, deaths, 
ttiid age in India. Captain Henderson's 
report comiucncc-, With an enquiry into the 
mortality among the cominou soldiery. The 
luibriuytion is farui-shed by the late Dr. 
Burke, Inspector General. In addition to 
inuumution ou other points, this report 
embraces the casual tie 5 of the last four years 
lor the whole of his Majcsty’sArmy in Bengal' 

“ Bui he e.\hi bits a curious distinction in the 
rate o; danger at ilic dilltreut stations; viz. 

Dc.iths to stienpth. Fort William, 7.59 
p-*! ct'.il. Bijihamporc, fi.77; Chirisurah, 6.10 
do. Cawnpoiv, 4.:^:? ; B'jglcpmre, 3.95 do. Dina- 
pore, 3.S4 do. Gh'i:'H>ore, 3,80 do, Kurnaul, 
3.0.') do. Mocrut, 1.99 do. Agra, 1.91 do. 

With rt•^pect to the ages of the deceased, 
the Inspector GeiiM-al has now given more 
uiijple information. Daring the four years 
18‘-b, 27, 28, 29, the ratio of death was— 

From the age of 18 to 20, 16.12; 20 tO 36, 
9. U"); 25 to 30, 10.13; 30 to 35, 0.92; 35 to 46, 
<).5L 

III the above term were included the ex- 
tniorchuaiy ea'^ualtic^ nf the war in Ava and 
th<* mege tn Jllmitporc. But in the four suc- 
ceeding >eais ol peace anti iion-exposure of 
the tIuop^ , Mz. 1830, 31, 32, 33, the ratio 
glows moie regal ir, audassuuicM the generally 
steady pioirrcSMse increase of danger with 
increasing years, the same as in all the other 
Tables in pos'^essiou of the Committee of 
oliicers and otlicrs ; viz. 

Fioui 18 to 20 years, 0.58 percent. 

2»f«22 „ 

22 to 2 1 ,, 4,63/’’*^^ 

25 to 30 V ,, .. 5.B6 

30 to 35 „ 5.22 

35 to 45 „ 6.78 

It should be remarked that from 18 to 20, 
during these four years, the class above 
represented, consists of recruits enlisted in 
India, the sou8»of soldiers of the regiments.” 

We shall conclude our notice of this arti- 
cle here, and resume it in our next. 
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GEOLOGICAL FEATURES OF THE PLAIN NEAR MADRAS. 


Art. III. — Notes on the Geology of the 
country between Madras and the Neil- 
gherry HillSt vid Bangalore and vid 
Salem, by P- M. Bknza, Esa., M. 
D. of the 31adras Establishment. 

On the Geological position and associa- 
tion of the Laterite, or Iron Clay, 
formation of India ; with a description 
of that rock as it is found at the Red 
Hilh near Madras, by R. Cole, Estt , 
of the Madras Medical Rstahliskment , 
Secretary to the Asiatic Department of 
the Madras Literary Society and 
Auxiliary Royal Asiatic Society . — 
Madras Journal, July, 1836. J. B. 
Pharoau, Madras. 

Dr. Benza opens his article by giving a 
concise statement of the geological features 
of the plain near Madras, with the view of 
communicating the names and nature of the 
rocks in that direction. Granite is the 
lowest rock in almost all the locaUtics of the 
plain ; it is composed of quartz, felsjiar, 
and mica. The fact, that granite was 
always the lowest rock, was ascertained on 
boring for water and excavating for tanks 
and wells. This rock is found in many paits 
of the plain on thej[surfiice of the soil in 
clustered masses ; near the mount and the 
race-course these eminences of granite are 
intermixed with pegmatite. In addition 
to other minerals at tJie foot of Palaveram 
the granite contains garnets in some places 
it loses the mica and liccomcs pegmatite. At 
the western extremity of tin. mount the 
granite rocks are (leconlpo'^(Nl, forming 
white clay. Dr. Beriza inferb from the supei - 
ficlal position of the granite ovei the whole 
plain of Madras, that boring for water would 
prove unsuccessful. Porphyr}*, formed of well 
defined and separate crystals of felspar im- 
bedded in a compact paste of a similar mine- 
ral, occurs in the plain betw^'cnCuindy and 
Tnmatoorr'No hornblende, andbut few plates 
of mica are discovered in the porphyry, 
Hornblende slate, occasionally passing into 
hornblende rock, overlays the fundamen- 
tal rock in the little eminences of the plain. 
The atratification of this ruck is well deve- 


loped— the contorted strata being composed 
of coarse materials ; some arc in a more com- 
minuted state, forming a fine grained stratum. 
The rock is composed of an endless variety of 
proportions of minerals ; in some blocks strata 
of hurnbleude is exclusively distinguished, 
in others felspar and quartz ; in some simple 
quartz, which occasionally intersects the 
strata at all angles and in difTerent directions 
in very thick veins. Hornblende rock, in 
huge masses on the summits and sides of the 
bills, is foliated, shining, and nearly black ; 
contains little felspar ; is btratified in ap- 
pearance : and is the primitive greenstont 
found all over India. Fracture splintery . 
texture tough and compact. 

Couglomei ate laterite extends over the 
whole eastern part of the plain, overlaying the 
granite in many places ; it is found in two 
states — vi/, undismtegrated and detritus: itis 
found in its entire state, on the banks of the 
Adyar, overlaying the pegmatite. The detri- 
tus has two geological positions ; one as loose 
rounded pebbles, scattered over the sur 
face of tln^plain ; the other as substratum to 
the soil. Between the lateritic detritus aiul 
the granite is found, in some places of the 
plain, a stratum of nodular kankar ; in some 
spots resembles friable, calcareous tufa 
Trap IS met with iu considerable dimension^ 
in loose blocks, or in dykes between Tala- 
veram and Tnmatoor, where they are nearly 
level with the soil or forming small swellings 
on the ground. The boulders and the dykec 
are composed of basaltic hornblende : these 
dykes are frequent iu India. As we ap- 
proach the sea the surface of o portion of the 
plain IS sandy, intermixed with minute grain.i 
of di.iintegruted garnets. In the ciaye> 
stratum inland, marine organic exuvis hau 
been found. 

Such is an outline of Dr. Benza's 
bkctcli of the geology of the environs of 
Madias, by which he has rendered great 
service to science, and supplied an im* 
portant desideratum in Indian geology- 
The work is highly creditable to this au- 
thor’s perseverance and zeal. Before we ac- 
company him on his journeys to the 
Neilghcrries, we must examine Mr* Cole’s 
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account of the geological position and assc- 
riation of the laterite or iron-clay formation 
of India, with his description of the rock 
near Hurdwar, just alluded to by Dr. Benza : 
we should add by the way that, in allusion 
to the marine organic exuvise said to have 
been discovered, Dr. Benza comments 
upon the importance of inquiring into the 
existence of their fossils. Dr. Voysey was 
one of the first to mention the existence ^f 
marine and fresh water shells in a fossil state 
in the south of India. In 1822, Col. Cullen 
deposited in the museum of the College of 
Madras shell limestone, found in the North- 
ern Circars, forty miles from the sea -shore ; 
and Mr. Malcolmson has given an account 
of the geological position of fossil shells 
found under trap between Ilydrebad and 
Nagporc. Dr. Benza says that these 
geologieal a[)pcaraTiees confirm the accounts 
given in the Vuranas, viz. that *' it has been 
handed down by tradition that the greate'^t 
part of the Coromandid Coast was sud- 
denly elevated out of the sea.” Mi. Cole, 
justly considers it an opprobrium^on science 
that so little is known concerning laterite — 
amiurral so extensively distributed and of so 
marked a feature in Indian geology ; and pro- 
ceeds to give a succiut account of what has 
been written on this rock. Buchanan, in 
alluding to the hills of the country, mentions 
tha< iron ore is found fornfing beds, veins, or 
detached masses, in the stratum of indurated 
clay ; to this he was the first to give the name 
laterite. This is not the indurated clay of 
Ivirwan, but apparently the argilla lapidea of 
M'allerius. It, is tliflused m immense uiasses, 
without any appearance of stratification, and 
IS placed over the granite that forms the 
basis of Malayala. It is full of cavities and 
pores, and contains a large quantity of iron in 
the form of red and yellow ochres. E.vcluded 
from the air it is soft ; when cut it becomes 
as hard as brick and resists air and water. 
It is cut into the form of bricks, being one 
of the most valuable materials for building ; 
in several of the native dialects it is called 
the briok-stone. Where, by the washing 
away of the soil and exposure to the air, it ig 


hardened into a rock, its colour turns black, 
and its pores and inequalities somewhat 
resemble the skin of a person affdeted 
with cutaneous disorders ; hence, in the 
Tamul language it is called itch-stone. 
Dr. Buchanan, speaking of the minerals 
of Rajniahal bills, says that '‘south from 
Mansahandi, at Jajpar on the borders of 
Birbhum and Murshedabad, there is a hill, 
which consists chiefly of this clay. It is a kind 
of breccia, and contains ferruginous nodules 
in an argillaceous cement. Babington, in 
his paper on the geology of the country be- 
tween TeUicherry and Madras, alludes to 
hills of a rounded form composed of the 
ferruginous stone, which he distfliguisfaes by 
the name of Buchanan laterite. In thopo- 
lous rock, the red ochry part is the matrix, 
the kiviiiey-sliaped interstices are filled with 
white earth, alluvial formed from the wash- 
ings of the ghaut mountains. In these the 
hornbh'iuic decays into a red oxyd, and the 
felspar into porcelain earth. When this allu- 
vial lock ia exposed, the white parts, says 
Babiiigron, are washed away, and a porous 
ferruginous stone is left behind. The pri- 
mitive rocks underneath appear in many 
places above the coast midway between Cali- 
cut, TeUicherry, and Moy. Four miles in- 
land fiom Calicut are two low hills com- 
po.srd of cubic iron ore. The laterite forms 
the hills. Near Manantoddy, there is a quarry 
of laterite. The rocks in Mysore decay, leav- 
ing a whitish sod beneath the surface, owing 
to the quantity of felspar they contain. Tlie 
dark partielvs of hornblende become ferru- 
ginous, .unit his in general forms the top of the 
iiiountam, which is i eddish. Little fragments 
become minded, and in some eases at Banga- 
lore the whole is settled into the ferruginous 
stone. In the detritus of the.se rocks, it does 
not seem tliat particles of felspar are washed 
away until they are decomposed : water per- 
colates througii the mass and carries off the 
other constituents of the sienite, leaving the 
felspar in a decayed state in mass. Voysey 
alludes to wacken passmg into iron-clay and 
forming elevated table land at Beder, which is 
2,359 feet above the level of the sea. Voysey 
represents that it closely resembles that of 
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the red hills at Madras, Nellore, Singhiri- 
kunda ; in the two latter on granite : he ob- 
served in it plumb blue lithomarge, and pisi- 
form iron ore. The origin of this rock may 
therefore, in Cole’s opinion, be attributed to 
the basalt and to the wacken.not only in the 
Hydrabad country but in three other locali- 
ties, where the mineral is said to prevail 
closely resembling that near Hydrabad, which 
is his authority for considering latcrite as as- 
sociated with the trap formation. Captain 
Coulthard talks of the iron -clay in the 
Sangor district. The Rev. R. Everest, in 
the Gleanings of Science^ alUides to having 
seen the laterite. Mr. Malrolmson states that 
the Indoor'and Nirmal magnetic iron rapidly 
becomes red on exposure, and the rock, on 
being broken and the ore separated by wash- 
ing, leaves a reddish clay. Veins of ijuartz 
pass through the granite and sometimes con- 
tain magnetic iron. The laterite of 'Rederis 
found on granite, and hot spring';, and bill'; 
capped with trap, arc found not far off. Mr. 
Malcolmson did not believe that any orga- 
nic remains had been found in the htftrite. 
Mr. Cole says that there is no reason to 
doubt that the laterite is a mechanical 
deposit, composed of the delris of older 
rocks. 

We proceed to notice his account of the 
mineral in the Aicinity of Madras. The Red 
Hills and Gundy are the only localities in 
its immediate vicinity, where he was able to 
discover the laterite. Nearer than the spots 
alluded to no hillock arises to break the level 
uniformity of the plain, on which Madras 
and its widely scattered gardens are spread 
out. The Red Hills are situated eight miles 
north-west of Madias . they are mere un- 
dulating ground, scarcely of appreciable 
elevation above the surrounding tountry, the 
highest eminence not attaining a greater 
elevation than fifty or sixty feet above the 
level of the plain. The whole laterite for- 
mation occupies^' a triangular area of about 
fifty square miles, extending nearly ten miles 
to the westward of the gravel pits on each 
side. Mr. Cole has explored an area of this 
e^teusivo part from three tb four square 
miles. Line of bearing of undulations irre- 
gular ; direction south'-west to north-east. 


" From these rising grounds the land des- 
cends to what is termed the Lake, which is 
bounrlod on three sides by the eminences de- 
scribed above, the w’Mtcrs (when there are any> 
being confined, on the greater portion of the 
eastern side, by an artificial embankment, or 
Bund^ but for which there would be no lake 
at all, as the eountiy descends on that side 
towards the se.n, it is believed about two and 
a half feet per mile. To the north east n 
natural drain for the waters from the higher 
ground." existed, hut it hn= been filled up, at 
phiee of junet,h)n with ’he lake, by a dam 
and water slnier. after the manner of an ordi- 
nary tank, for the iriigation of the country- 
The old ehan’iel, howe\er, remains, and the 
banks, in some places fifteen feet high, show 
the mioeial struetuie of the spot. They arc 
composed of a dark feinigiiions stone, ar- 
raeged in a stratiform manner, presenting 
scams or parting'?, two <ir more fc’^t asunder, 
paiallel toe.-u h other, and neaily horizontal. 
Vertical fis'vnrc? interdict the seams at right 
antrlc*. ami th’i' jirodiicc jinsmatic masses of 
the rock, wltu !i gne thc-c untuial walls soine- 
tliing of the '•r nihlanc** of huge artificial 
ma"Oiiiy. On hi caking into the interior of 
the'-e n'ns<>c'-, rh< rock is palpably a conglo- 
ineiidc. Nodulc" of various sizes are ob- 
seivtd, imhriMi d nv a clavev paste, w'hich is 
■vcr\ hanl and acinus, ihese nodules may 
he { irked oi t, wOhout much difficulty, when 
it c\idcr.tl\ ajip' ii s tlu\t tJu v arc wiiter-worn 
]*chbles. pic^e nting eoii'-nUrable angularity 
of s^irfiu e.^vi t ‘‘fill suOh'untlv rounded to 
11 ‘dicatc hitvinfr omlcigopc attrition, 

most likc’\ by the tnvbolnice of an inunda- 
tion, wlmn ho c thenwu’rtv fiom theirori- 
gnial posjtim: a- jiart^ (»i a solid rock, and 
^cpo^'itcd them, intluii preseoi conglomerate 
form, lliij mud s^hich now agglutinates 
them. 

The no'hdes are observed of nil dimensions, 
from tile "ize of a fil!)oit, to in?i'?."es a foot or 
more in iliamctcr. Their fracture exhihita 
the "trnctui e of a coarse-grained sandstone, 
or irnt, ot a dctp chocolate, or claret hue 
(No. 1) * d ills noduh.r "unilston'* is made 
up ot Ir-igin- nt> of ipiait? ("onic ronaded, hut 
for the most part augul'n ), fiotn a miaute 
sand m» to the size of a pea. Added to the 
quartz, there are occasioiiallv found small 
iu *""cs e* a white earth, like lithomarge, 
npjieaniig to be felspar in a state of decom- 
position (No. 2). 'J'his is found in small 
ne'st'*, liere and there ; hut I have no doubt 
tlinf a good deal, minutely fiub(li\ided, w'cnt 
to form the ]»fi'=(te which united the parts of 
this conglomerate together. Thirdly, mica 
IS found a constituent of these .sandstone 
nodules, in very minute scattered leaves. 

I'his sandstone preci.sely resembles the 
.specimen from Piidilayaram, near Samul' 
cottah, ill the Northern Circars, deposited in 
the Mincriilogical Cabinet of the Madras 
Literary Society, by Dr, Benza, who has 
thnsdescribed its structure and relations in the 

• The Numbers refer to Bpecimens pre- 
sented to the Society, in illustratieo or the 
Paper, 
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above locality. “The ferruginous sandstone 
is the lowermost, and has a great degree of 
compactness, so as to fit it for architectural 
purposes, in which it seems to he largely 
employed. It is evidently stratified, the strata 
being nearly hori7ontal ; the cjuartz particles 
are agglutinated by a ferruginous cement. 

“ The sandstone, nearly in the whole extent 
of the hillock, supports a lithoraargc of a 
whitish or flesh colour, sometimes having a 
bluish tint. The stratum of this earth is not 
very thick, and in many places, it is overlaid 
by a purple red, compact, hacmati tic iron 

ore, which passes insensibly in the upper part 
a cellular rock, full of tubular sinuosities, 
very much similar to the latcritc. In some 
{daces this ore lies immediately over the sund- 
ttone, without the intermediate litho- 
marge.”* 

f These three minerals, then, arc plainly 
discoverable in these imbcdilcd mas'^es of 
conglomerate sandsUme, but there is an 
argiilo-fcrrugiijous cement uniting the whole 
together. Tins ecinent gives the colour to 
the entire mass, w hieh i*' of a purple-red hue, 
as mentioned above, and ‘'Oinetiin^s has a 
bluish tinge (No. 3). IVequeutU )t presents 
varieties, being either finer or coarser grained 
(Nos, 4 and 5). The quartz is very abund- 
ant ; the lithomargic earth seanty, and the 
miCK is met with in small disseminated 
scales, “ few and far between.” The ori- 
ginal sandstone rock, then, of wbieh tbest* 
nodules are fragments, must have re«iulted 
from the fr.icturc and di'-integru^on of some 
still more ancient crvstallr/vd rock*®. 'I’hi; 
sandstone, thu« lormcd, being, iii its Uirn, 
disrupted, the fragments were to=!sod and 
rolled about by some acpieons cagastrophe, 
until they became imbedded in this lairnte 
(so called), conglomerate rock w’fiu’h we 
now sec- This view of the case, indicates 
violent disMirbing forces, occurring at two 
distinct periods of time. Besides the sand- 
stone, fragments of ochrey iron oie, to be 
heieaftcr mentioned, wer* found imbedded in 
the clay. 

1 was unable to trace the ap]»parance of 
stratification elsewhere than in this nullah. 
The ground ri^cs abruptly from its banks to 
the N. W., forming one of the eminences 
bounding the lake on that side, and the rock 
changes character from what I h<ivv; describ- 
ed above, as occurring in the bed ot the 
nullah. Instead of seeing merely the sand- 
stone nodules imbedded in clay, we have a 
rock possessing the more characteristic qua- 
lities of laterite (No. 6). It is rendered ca- 
vernous by tortuous cavities, which penetraie 
it in all directions, .sometimes filled with red 
or yellow ochraceoas earth ; .sometimes with 
a white clay, like decomposed fcNpar ; but fre- 
quently they are quite empty, which is caused, 
It appears to me, by water percolating from 
above, carrying with it the soft substance 
of these earths, the spaces they once filled 
being thus rendered void (No. 7). 


• Jor/rnal *J the. Aeiatic So iefy qf Bengal^ 
kognit .ess.p. 4J7. 


af>9 

This laterite still shows evident traces of 
the sandstone, described as found, in such 
large fragments, imbedded in the walU of 
the nullah ; but the pieces arc much rounded 
and comminuted, and are united together by 
a very compact, heterogeneous, kind of paste, 
composed apparently of the dehris of the 
sandstone itself, of iron ores, and of the 
lithomargic earth. There is no mistaking 
the sandstone, which may be picked out, 
in pieces of the size of a walnut, from the 
cenlie of a mass of the laterite, and clearly 
shews the same structure as that of the 
nullah (No. 28). 

Pebble*., of various kinds of crystallized 
rock.s, are met imbedded in the hardest and 
most compact laterite. On the rising grounds 
to the noithof the lake, I picked out frag- 
ni cuts of white qiiaitz rock, some pieces an- 
gular, others much rounded (No. 9) ; of very 
compact mIjccous sandstone, of a red colour, 
so hard a^tube broken dillicultly^ with a heavy 
hamnur (No. lO), and of a white, gianular, 
fiiablc, disijitcgratiiig sandstone (No. 11.), 
Added to thc^c, a great profusion of fragments 
of ochrey non ore, icd and brown (Nos. 12 and 
l.T), a good deal ot it slaty (No. 14), are found 
imbcddeil in tlic Ic'ss compact kind of laterite, 
and in the gravel. I his ore, 1 think, contri- 
bute'' to form the moie compact laterite, also, 
but it appears to have been more broken and 
subdivided, and is therefore not so easily trace- 
able. 

The latciite varies very much in appearance. 
Sometimes it is very hard, compact, and heavy, 
highly ferruginous, of a deep red colour, pene- 
trated HI all directions by the sinuosities con- 
taining the red and yellow and white earths. 
In this kind the red sandstone nodules are 
very distinguishable (No 1.5). Some masses 
are ncarlv half composed of the white Utho- 
margic earth, which renders it very crumbling 
(No. 16). 

Other varieties exhibit a pisiform structure, 
numerous loumlcd pebbles being united toge- 
ther by a yellow clayey cement ; this seems of 
recent origin (No 17). 

Again, in many superficial situations, it is a 
mere gravel, possessing very little coherence, 
and, apparently, formed from the debris of 
the lateiite itself. The pebbles, composing 
this gravel, still exhibit ti.e structure of the 
red conglomerate sandstone, and of the 
ochrey iron ore (Nos. 18 and 19). 

Innumerable ])ebblcs strew the face of the 
ground, in all directions, a great number of 
which, on fractal e, display the structure of ihc 
nodular imbedded sandstone (No. 20). I 
should observe, that T no where saw this sand- 
stone in any other form than that of frag- 
ments imbei^lcd in the laterite, or detached 
thence, and undergoing another rolling pro- 
ce.S8 on the present surface of the ground. 

Equally numerous are the scattered frag- 
ments of ochrey iron ore, described above. I 
no where found this substance as a vein, or 
in mass, {t would seem probable that it 
existed in the original crystallized rocks ; and 
that, under the watery disrupting influences, 
to which the whole ingredients of the formation 
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have evidently been subjected, this ore was 
very much comminuted, and the more iniimte 
particles contributed thegrreater portion of the 
ferruginous paste, so characteristic of all the 
rocks around. 

To the eastward of the lake, in the low 
grounds, masses of the laterite jut forth 
from the soil ; and no other description of 
rock is to be seen in any direction. 

On Colonel Cullen’s property, on the east 
side of the lake, a trench has recently been 
cut, ten or twelve feet deep, and thirty or 
forty feet long. The first five or six feet 
from the surface consist of a red clay, con- 
taining a few fragments of the red congl(»- 
merate sandstone, some nearly a foot in 
diameter, and, here and there, a piece of 
the ochrey iron ore. The sub-stratum is a 
yellowish, tenacious clay, with no imbedded 
pebbles. An even line of demarcation dis- 
tinctly divides these tw'o deposits, which do not 
at all blende into each other. 

At the south eastern corner, the nearest 
point of the laterite formation to Madras, 
there are numerous pits, where the rock is 
quarried to furnish material for the repair 
of the roads. After penetrating several feet 
of gravel, they come upon the solid laterite, 
which is broken up with a crow-bar, for wdiich 
the employment of very great force is ne- 
cessary, the mass being previously softened 
by the cflFusion of water. It nowhere is of 
the soft consistence of the laterite of Malabar, 
as described by Buchanan and Uabiugton. 

The laterite in this locality (No. 21) 
■varies in no respect from that to the north- 
ward of the lake. It is all of the true com- 
pact kind, and 1 no where saw the large 
masses of conglomerate sandstone imbedded 
in the clay, witnessed in the nullah ; nor 
was there any appearance of stratification. 

The same kinds of imbedded rock frag- 
ments were found also at this sjiot, with 
the following additions : 

1st. Granite, composed of quartz, felspar, 
and mica : a single^ sniaU, angular fragment 
(No. 22). 2.1. Sienite, or sienitic granite, 

e.omposed of quartz, felspar, and hornhlende; 
a large angular piece, in a disintegrating 
state (No. 23). 3d. A fine grained green- 

stone ; a large fragment (No. 24). Thc^c 
were found among the fragment'., wiiicUthe 
workmen had produced by their operations 
in the pits, and 1 cannot say whether they 
were derived from the gravel or the com- 
pact laterite. 

1 have met with no calcareous matter in 
the localities 1 have visited, though 1 made 
particular enquiries on this point, as Dr. 
Heyne mentions the existence of that mincrnl 
at the Red Hills.* I ])icked, up a single 
fragment of botrifoidal kankar, to the south 
of the lake, but no where found it tn sUu. 

At the top of one of the lower eminenre.s, 
imbedded in the gravel, about a foot and a 
half from the surface, I found fragments of a 


rude pottery, the composition of which Is of 
the coarsest kind, being a dark green paste, 
containing numerous grains of quartz 
(No. 25^. These fragments, thirty or forty 
in number, were irregularly disposed, seme 
pieces being vertically placed, others hori- 
zontally, shewing a confused arrangement 
in the gravelly matrix. This circumstance 
proves the gravel to be of recent origin. 

Dr. Benza informs me that fragments of 
pottery, of precisely similar composition, are 
found in the cairn^ on the Ncilgherry Hills. 
It appears to me to resemble none of modern 
maumucture.” 

♦ 

Mr. Cole confirms the opinion given by 
Mr. Malcolmson of the uon-fossiliferous 
character of laterite, whiclii he considers as 
sufficient proof of its volcanic origin, and he 
thinks that the existence of imbedded frag- « 
meiits of crystallized rocks by no means mili- 
tates against the eiuptive theory, as portions of 
the rocks traversed by the \olcanic rentmay 
be thrown out. As building material and for 
road making on the Me Adam system of 
formation, Mr. Cole states that the laterite 
is of great value. We cannot conclude this 
review without expressing our opinion of Mr. 
Cole’s ability and research, or acknowledg- 
iug the great pleasure we have experienced 
in the pe^sal of his and Dr. Benza’s valu- 
able papers, to which we shall recur in our 
next. 


JrL IV. — Cultivation of Cotton, By W. 
Bruck, ICsq. Remarks 071 the culture of 
Cotton in the United States of America, 
Uopt. Basil IIali/s Travels. Remarks 
on the host method of cidtivatinq New 
OrleanH' Cotton Ibid. Regarding the 
rulfivotion of Cotton, Ibid. On the 
cultlmfion of Cotton in Central India, 
By Baboo Radhakant Deb. Obser- 
vations on the culture of Cotton in the 
Doab and Bundlecund, By W, Vin- 
cent, Esq On the artificial produc- 
tion of new varieties of Cotton, By H. 
PiDDiNGTON, Esq. On the methodused 
in Cayenne to preserve the Cotton plant. 
On a specimen of Cotton gathered in 
the Boglepore district from a shrub in 
its wild state, by F. Hunter. 


♦ Tracts on India, p 
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Use of the Sawgin, by F. MacNauoh- 
TBN, Esq. Cotton of Am. Cotton of 
Cachar, by Capt. S. Fisher. On 
Cotton grown in Cuttack and its sta- 
ple for spinning, by M. T. Wbkkes. 
On the native Cotton producedin the Gar- 
row Hills, by Capt. A. Bogle. Report 
on specimens of Cotton reared by Col. 
Coombs, at Palaveram. On the cuUiva- 
tion of Upland Georgia Cotton at Alla^ 
habadfiyMr.W Huggins. thecul- 
tivation of Pernambuco Cotton atTavoy, 
by W. Main BY, Esq. On the cultiva^ 
tion of Sea Island Cottonin the district 
of Cuttack. On Upland Georgia and 
Sea Island Cotton. — Transactions of the 
Agricultural Horticultural Society of 
Uo/.l 1.1 836. 

# 

(Continued f torn page 208 J 
AVe BOW proceed to cxumuic the articles 
noted in the beading. The first is from Mr. 
Bruce, for many years a resident in 
Persia, who, having noticed the inode of 
culture of, the cotton plant, r.uyliiits his ob- 
servations to tlie attention of the Agricul- 
tural Society. From Mr. Bruce we learn that 
cottou is much cultivated throughout Per- 
sia from the shores of the Persian guljih to 
the Caspian sea. Cotton of the fiuest quality 
ia produced in the low country along the 
gulph and nearest to the sca-shore. It 
appears that the plant lasts from twenty 
to thirty years ; during this time the ground 
is often ploughed up and sown with wheat 
and barley. The quantity which the plant 
yields is considerable. The cultivation in the 
interior is annual, where, owing to irrigation, 
the produce is greater. Mr. Bruce is of 
opinion that the sea coast cotton is im- 
proved not only by its being grazed upon and 
thus manured, but also from its supei'iluous 
stalks being broken off, which preserves all 
the moisture to the roots which would 
otherwise be required to nourish the stalks ; 
and thus leaves the root in a vigorous state 
to throw out fresh shoots at the proper 
season. It appears that sheep and goats 
arc turned in to graze on the leaves and 
shoots after the cotton is picked, which 


improves the staple : after the eattle have 
left nothing but bare stalks, the poor women 
and cliildren resort to them for ffre-wood and 
break them close to the ground. When the 
season returns these stumps send out line 
shoots which are soon covered with leaves ; 
flowers follow, and the cottou becomes as 
luxuriant as ever. A great part of the soil is 
sandy, mixed more or less with shells and a 
small portion of loamy clay. Mr. Bruce re- 
presents that the sea air improves the cotton, 
making the staple firm and better. Nankeen 
cotton is extensively cultivated and manu- 
factured in a very decent sort of nankeen. 

Baboo Radhakant Deb allydes to the 
method of cultivating cotton in the central 
districts of Hindustan. The superior cotton 
is called “ Banga,’’ of which there are three 
kinds, the 1st Bhagella, 2nd Bhochurry, and 
the 3rd Pokhy. The culture commences in 
the month of Assur ; when tlie sun enters the 
sign of Gemini, a quantity of seeds is inter- 
mixeil with cow dung and exposed to the 
solar rays to dry ; when moderately dried, 
they are sown upon a light soil kept in pre- 
paration for the purpose, and freed from 
weeds. Our author states that it is a singu- 
lar custom of cultivators to taste the soils in 
order to distinguish the saccharine from the 
saline or nitrous, the chalky, and insipid soils. 
The saccharine soil is deemed the fittest for 
the culture of the best Indian cotton. It 
appears, by this writer’s account, that the 
cultivators follow the ancient mode of dis- 
tinguishing seasons by the solar transits, 
or by the sun’s entering the various signs of 
the zodiaC; as well as by marking the changes 
which are most commonly influential with- 
in every twelve years, or those attributed to 
the revolution of the planet Jupiter, which 
is also known to operate upon the seasons. 
It appears that the seeds sown in the man - 
iier before mentioned soon give sboots, 
which run up* to the height of a span ; the 
soil is then opened and weeded with a small 
instrument called the native weeding-hook. 
Ill the month of Maug, when the sun enters 
the sign of Capricornus, the plants will have 
arrived to maturity. In this month the ground 
is dug up with hoes or ploughed; and as nu- 
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mwous somII scions are foimcd in tho plant's* 
they are plucked oW, 'vrhich expedient directs 
the sap to the productive branches and gives 
a better crop. In the month of Choyte* when 
the sun enters Pisces* the pods are formed, 
which are allowed to become fully ripe ; and, 
having at this period a gradual increasing 
solar heat, they burst and exhibit the wtool 
in the fulness of bloom. The gathering 
continues until the month of Joistee. 
It is then threshed with an instrument 
in the form of a double reel, which winds 
adversely and throws out the seeds : it 
is -then worked with a wired instru- 
ment called '‘dhuvee*’ wliich fits it for 
sale* The produce may be estimated at 
about one maund of cotton in each beegah 
of the first crop. The price of the first 
syrt is ten rupees ; second, eight ; third, 
six rupees per maund. In the western 
provinces our author states that the pro- 
duce is more abundant fiom the peculiar 
adaptation of the soil and clinivite : constant 
rain or two much moisture in the soil he 
states to be unfavorable to the giowih of 
the plants which, in such situation, were 
destroyed by a species of vermin. Saline 
moisture or superabuudaueV of putres- 
cent matter, heavy dews or frost, aie 
also deemed unfavorable. 

Mr. Vincent, speaking of the culture of cot- 
ton in the Doab and Bundlccund, states that 
it is sown on almost all dc.scn])tioris of soil, 
but chiefly m the richest lands from which, in 
the mouths of March and April preceding, the 
wheat and barley crops have been cut. The 
land is well manured preceding the rains, and 
is in general sown immediately after the first 
heavy showers at the end of J urie or beginning 
of July* at the rate of 4^ and seers 
of seed per biggah of DIO feet square; 
irrigation is seldom necessary, and never 
before the end of September or beginning of 
October. The plant is weeded three times, 
and in the best lands rises to the height 
of 4 and 5 feet ; in inferior lands to 2 and 
3 feet only. The pods are plucked when they 
begin to burst, which commences in Octo- 
ber and lasts until November. The cotton 
first plucked is represented hs being tlic 
best; the cultivators make no difference* but 
mix all together ; an information which is of 


great importance ; for miy not thia 
lect of selecting the first crop be one 
reason for the India cotton brought to 
market being* of an inferior quality. Mr- 
Vincent states that the produce of a biggah 
is on au average about a maund of cotton. 
A specimen of cotton* gathered in the Bogle- 
pore district from a shrub in its wild state* 
was presented to the Agricultural Society by 
Mr. Hunter s it was of a superior kind and 
afforded a strong proof that the soil and 
climate of ^oglepore in Bchar is well suit- 
ed to the cdtton plant. 

The following communication on the 
growth of cotton in Ava is of too great im- 
portance fo admit of being abbreviated. 

“ The Burmt sc, it is well known, cultivate 
cotton very extensively, and the larger por- 
tion of the produce is exported ; conveyed to 
China by the inland mutes, and to Arracau 
aiirf the di«^trirts of Chittagong and Dacca, 
^ther overlaiul , by the two par>scs of An or 
Aeng, and I alak or Dalet, or by sea, from 
Bas^ein round t ape Negruis. 

Two British merehanU, Messrs. Laird 
and Gouger, who haa both resided for some 
lime at tm*. Cap'.tal. when examined by Mr, 
Crawfiird at the close of the. war, gave him 
the tidlow HUT. iulc-imation le-pecting the pro- 
bable quant*. y of cotton annually exported 
fioiii this coutitry. Mr. .Land considered 
that the (pu.utftj exponid frt.ui Ava to Chioa 
aunimlly, could ruit be les"* then 70,000 Ben- 
gal bale'' of dOO Uj'?. each ; that is. 21,000*000 
au(5 Mr. Gouger estmiau d the quantity 
annually tukeii to Dacca by Burmese boats, 
to he about 20,000 bales ol 100 vis.s or 3fi0 lbs. 
each, that is, 7,200,000 lbs. See Appendix to 
Crawfurd’s Mission to A\a, pp. 44 and 75* 

1 am of opinion, that Mr. Laird’s estimate 
of the quantity exported to China is fur too 
high, alrhoughiny euquiiies from 'llbc Bur- 
mese thcnisiivc^ woulil go rather to confirm 
its aicuitic). At my ieque-,t Mr. Lane, an 
English merchaut now residing lure, private 
ly applied to the Cieik, or Collector, who 
levies the ixport duty of d ticals per 100* vise 
on cotton conveyed to China, and received the 
following stateuient of the quantity on which 
duty was actuuMy levied duriin; the year 1830, 
at the two Chinese marts, Made and Ban- 
iiiau pronounced Bamuii. 

Ai Made 3,(.0'>,0.in xihs. ..r, |•2,eCO,000 lbs 

Ai Ball iiiau e,; Oo.OUO ilu Ol. OjO.uOO do. 

Total lO.Soa.OOO visf, oi , 37.080,000 lbs 
The number of hoats-loadof cotton annu- 
ally taken to Made and Ban-mau was declared* 
by the same person, to amount to 14^,9 
and he estimated the exports from f»,e 
Shan countries to China at 1,200,000 vUs, 6f 
4*.320,00() lbs. ; 

Equal to about annas per maund, or 74 

cent, ad 
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Thie Above statement affords a striking 
proof of the very great difficulty of obtaining 
in this country any accurate information on 
questions of statistics. I am convinced that 
the Burmese clerk has added a cipher in each 
of the above sums. Cotton is taken from 
Made to China on mules and ponies, each 
having a load of only 50 visa, as I ascertained 
on the spot. At this rate, to convey 3,600,000 
viss would require the extravagant number 
of 72,000 of these animals I My enquiries at 
Made assured me, that the whole of the 
Chinese traders this yea» did not exceed 
5000, and as some of them make two or three 
trips ill the season, 1 should think that 7200 
lojids of cotton, or .360,000 viss,#would be 
just about the quantity ronve^^d from Made. 
Besides, all the cotton boats, which are re- 
markable objects on the river, pass close to 
my house, and 1 am positive, that the num- 
ber during the past year has been nothing 
like 1 iOO. Those which proceeded to Made, 
between December and April, convej'ed each 
about 100 bales, or rather large baskets con- 
taining 100 vi^s each, and I should not esti- 
mate the number which passed, at mo**e than 
from 30 to 40. Those which transport cotton to 
Ban-mau, proceed at all sca‘«ons of the year,'' 
but they aie less lienvily laden than the boats 
which go to Made, carrying not more than 60 
baskets of 100 viss each; and 110 boats would 
bf as many as 1 wmuld allow to have passed 
to Ban-mau during the year. (Ja]itHin Cox 
was lafonned in 1797, that the number of 
these cotton boats was from l00*>o 160, each 
carrying 10,000 viss, and the a\crage amount 
of sale of the cotton 600,000 ticuls. 

With respect to the quantity taken to Ar- 
racan by the route of Aeng, we have the 
information collected by Captain M. G* White, 
Principal Assistant to the Superintendent of 
Arracau, in a report made by him after visit- 
ing Aeng in April last year, that the num- 
ber of bullocks which wont to Arracanfroin 
Ava during the preceding year, amounted to 
20, OOo, each carrying a^load of two Bengal 
inaunds ; but ns much cuteh, stick lac, and 
other articles arc taken to Arracan (the 
Chinese caravans export scarcely any thing 
but cotton), vie cannot perhaps allow that 
more than onc-hnlf of this number of bul- 
locks conveyed cotton. PerTiaps one thou- 
sand more bnlloek-loads, however, were 
taken by the less frequented route of Talak ; 
and this would give an amount of 22,000 
maunda, or, 1,804,000 lbs. exported to Arra- 
cau overland. If a similar quantity be allow- 
ed for the exports by sea, the whole amount 
would be 3,608,000 lbs. which would still be 
tar from Mr. Gougcr's estimate. But 1 have 
no means of ascertaining the amount of the 
exports by sea, to which mode of conveyance 
alone Mr. Gouger’s estimate appears to be 
limited. I can only observe, that, allowing 
the boats from Basscin to take 60 bale.s, or 
2l,600 Ibo. each, it would require 83 large 
boats to convey the 1,804,000 lbs. which I 
allow to be exported by that route. Captain 
Cox reported the number of boats, that trad- 
ed in his time between the Southern Burmese 
ports and Luckiporc, Dacca, &c. proceeding 


by the way of Bassein, not to exceed 42 very 
large boats, and tlie value of their cargoes, 
exclusive of specie, 20,ooo ticals only. But 

Mr. Gibson estimated the number of boats 
which annually go from Lamina, a town on 
the Irawaddy above Bassein, to Arracan apd 
Bengal to exceed 1,000. Following my esti- 
mate, the exports of cotton from this coun- 
try would not be more than as follows : 

From Made to China, lbs. 1,296,000 

From Ban-mau to ditto,. . . . 2,412,000 

To Arracan, Chittagong, &:c. vi^ 

Aeng, 1,640,000 

To ditto viii Talek, 164,000 

To ditto by boats, 1,804,000 


Total lbs. 7,316,000 
The ponies and mules of the Chinese cara- 
vans, which arc very poor, miserable ani- 
mals, do not carry much heavier loads than 
the bullocks which travel to Arracan. The 
latter carry 2 Bengal maunds, o# about 164 
lbs. and the former 50 viss or 180 lbs. ; but 
the Chinese traders have an ingenious mode 
of compressing the cotton into a small com- 
pass,* by forciug it into pits dug in the earth 
of the M^e and shape required to fit the back 
of their ponies and mules. Over the pit is 
placed a mat which is forced down with the 
cotton, and serves to pack it. Both Colonel 
Symes and Captain Cox mention that the 
Nankeen cotton is carried to China ; but 
saw no other than the white at Mad6, or in 
any of the boats which have passed my 
house, and I am assured, that that descrip- 
tion alone is taken to China. It is used 
there, tlic Burmese say, almost entirely for 
quilting. In the time of those officers also, 
Tsa gain, opposite to Ava, seems to have 
been the great mnrt for cotton. At present, 
however, a small village about two miles below 
Ava, and on the same side of the Irawaddy, 
called, Lettshoung-yoo, is the spot where the 
cotton is generally collected, packed into bas- 
kets and shipped in the large Burmese boats, 
which convey it to Made and Ban-mau. 

Messrs. Gouger and Laird informed Mr. 
Crawfurd, that the Burmese cotton was con- 
veyed to Dacca, to be used in the manufacture 
of the fine Dacca muslins. This same in- 
formation was given to me by all traders in 
this country ; but it would be worth ascer- 
taining at Dacca, if such is really the fact, 
for T observe that lately in England, a good 
deal of enquiry has been made, without any 
one being able to answer it, as to the parti- 
cular cotton of which the fine Dacca mus- 
lins are manufactured. (See Minutes of 
Evidence before the Committee of Evidence, 
before the Committee of the House of Lords 
on East India Company’s Affairs, part lO, 
Question 4729''*to 4750.) Bishop Hebcr, in 
his journal, states from Dacca, that “ the 
cotton produced in this district is mostly 
sent to England raw.” (Octavo Edition, 
vol. 1. page 285), and Walter Hamilton, in 
his description of Hindoostau, Quarto, vol. I. 


* Neiflicr the Chinese here nor the Burmese 
have iiiiy Cotton screws. 
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pp: 184, Ptetdi itiAler tlie head of 

Dacca, that a ooasidefable proportion of the 
oottonis raieed la the a^tacect country, but 
a great deal is also received by the conrea 
of the Ganges from Patna and Upper Hln- 
doostan ; and that ** |n this district a species 
of cotton, named the honga, grows, necessary, 
although not of a very superior quality, to 
form the stripes of the finest muslins.** 

The Burmese cultivate cotton in almost 
every part of their country, but the largest 
quantity is grown in the districts lying be- 
tween Ava and Prome. It is not grown as a 
second crop after the cultivation of rice, but 
in , distinct lands. The seed is sown about the 
same time with the paddy, in the beginning 
of the rains, in the months of Katshoun and 
Wagoung, our April and May, and the cotton 
isgiUhered in Tha-dengy-wot and Ta tshoun- 
moun, our October and November. The seed 
is sown broad cast, after being well washed 
with water, rand the ground is weeded three 
times before the plants attain the height of 
three feet. A scanty second crop is some- 
times gathered in the months of Tahoung and 
Tagoo, our March and April, before" the 
plants are cut down, and the ground prepared 
for fresh sowing. Frequently, at the same 
time with the cotton, brinjalls and other es- 
culent vegetables are sown ; the seeds of the 
two are mixed, and thrown on the ground to- 
gether. 

The Burmese know only the annual plant. 
The Nankeen, called Wa-nee, or red cotton, is 
often grown in the same fields with the 
white ; and some cultivators assured me at 
first, that the seeds of the two arc precisely 
the same, and that they cannot tell which de- 
flcriptiou of cotton will be produced, uutil the 
fiower appears. But upon further enquiry I 
find, that the seeds are mixed by the women 
and others employed in cleaning the cotton, 
and that no trouble is taken to separate or 
keep the two distinct, by which means the 
mixed seed is usually planted. A careful en- 
quiry would enable the planter to discover 
from the small portion of cotton adhering to 
each seed, whether it belongs to the white or 
Nankeen species ; b»t this would give too 
much trouble to a Burmab. No manure is 
used, and the plants sometimes grow up as 
near as three and four inches from each other, 
according to the spot where the seed fell 
when sown in this slovenly manner. 

The red cotton is used by the Burmese to 
manufacture a description of cloths of which 
the women, particularly in the country, make 
their jackets. It is called Phyen^nee or Pau 
nee, and does not require frequent washing, 
a great recommendation here. The MyC-lut 
or middle ground Shans, th se sitnutVd in 
the country between Ava proper iiu-l the 
Baluen (Dr. Buchanan*6 Mrc-lap), cultivate 
iioreof the Nankeen cotton, and manufac- 
ture a better kind of Phyen~nee, which they 
annually bring for sale to Ava. It is iu 
pieces of 60 cubits long and di cubits wide, 
which sells for 7 ticals, or 9 rupees 12 annas. 
The Burmese Phyen-^nee is often made of the 


white eottou and dyedM 1 send her«w|lh,^ 4 l 
ima^l aauiples of the Burmese and. Shan 
Pkyen^nee doth. 

The Burmese call the dressed or deared 
cotton Gieon, and the undressed Wa* It is 
deared from the seeds in the same manner 
as in Siam, by a simple machine called KyaU 
or Gyait, consisting of two cylinders re- 
volving close to each other, and moved by 
a handle. The cotton is drawn between 
them, leaving the seeds in the hand which 
feeds the machine. There is a large descrip- 
tion also of this machine with iron cylinders, 
called Than gyait, and moved, in addition to 
the handle, by a wheel and the foot, in the 
same manner as a knife grinder’s engine. 
The bow, like that of India, is afterwards 
used, still further to cleau the cotton when it 
is required for spinning ; but the cotton, which 
is exported, has the seed only removed. The 
person who separates the seed can, it is said, 
prepare 10 visa or 36 lbs. of clean cottouper 
diem, and his usual hire is 2 moas or 3^ annas 
per diem. 300 viss Of undressed cotton yields 
loo of cleaned cotton. The price of cotton 
fluctuates from ten to fifteen ticals for the 
undressed, and from thirty to fifty ticals for 
the cleaned cotton : which lust, however, has 
sometimes been so high as 60 ticals per 100 
visM. But the average price of 40 ticals per 
lOU viss, will be about 10 rupees 14 annas 
per Bengal muund ; and I observe, from a 
Calcutta price current for last month, that the 
highest priced cotton, then at Calcutta, was 
12 rupees ^per Bengal maund. Captain 
White mentions, that at Acng the traders 
told him that they purchased the cotton for 
30 ticals per 1 00 viss, and that they can sell 
it there for 65 rupees. They buy the eottou 
directlv from the planter, and can probably 
get it Reaper than what it sella for here. 

The Nankeen cotton is often mixed with 
the white from the manner before described, 
in which the two are planted ; and, to get a 
quantity of Nankeen cotton only, a higher 
price it- usually paid for the trouble of sepa- 
rating it entirely from the white. .Few plant 
the Nankeen cotton only. I have sent down 
to Captain Rawlinson at Rangoon, to be for- 
warded as samples to Calcutta, 10 viss of 
eachdcscriptiou of cotton. It appears to me not 
particularly long in the staple, but very fine 
and silky’,' and so I understand it is considered 
by coinpelcnt judges. The white cotton I 
have sent, is the produce of Mendoun, a dis- 
trict on the frontier of Arracan, in which 
territory also it might perhaps be extensively 
cultivated. The red cotton is from a place 
called Thriret or Thayit on the western 
banks of the Irawaddy near Made (Wood’s 
JSirraip Mess), 

The cotton of the Martaban province, called 
lately the 'I'eniiUhaenm cotton, appears to me 
to have a much longer staple than that of 
Ava, and so does that 1 saw at Bankok brought 
from Menan-noi on the frontiers of Tavoy. 
The Kareans are the cultivators of eottou in 
the Moulmein province, and their plantations 
arc always, 1 believe, on aHuvial loil, on 
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riven, or un i&lands in titem, 
overdewB during the heSglit of the .rainy sea- 
son. This seems to be the same description 
of soil as that on which the Sea Island cotton 
of America is grown.* 

The Dnrmese use the cotton seed exten- 
sively for lights, particularly in the ojpen air, 
at their dances and entertainments. Two or 
three lbs. of the seed with some earth oil are 
put into a vessel, usually a broken cooking 
ot, and when lighted they give for several 
ours a good large flame. 

We have no space to continue the subject 
in our present number, but shall resume it 
ia onr next. 

V. — Bell's Comparative View of the 
External Commerce of Bengal, daring 
the years 1834-35, and 1835-36, accom- 
panied with tables, illustrative of the 
extent of trade carried on with each 
cowntnj and state, by John Bell, 
Superintendent of Inspectors, ^c. Royal 
Octavo, pp. 106, 1836. Baptist Mis- 
sion Press, 

Works of this nature are seldom examined 
by readers beyond the mercantfle sphere ; 
but when we reflect that the country which 
gave the British sojourner birth owes her 
opulence and grandeur, her improven^ents in 
arts and knowledge, the great bulk of her 
comforts and convenience, to the instru- 
mentality of commerce alone, some enquiry 
into its causes and resgurces is not un- 
worthy the attention of the man of science. 
That we may escape the charge of imparting 
an erroneous view in laying down the fore- 
going proposition, we woxild advert simply 
to one of the most interesting work^ that can 
be perused and which is devoted to this 
subject we mean that celebrated work ; “on 
the Historical and Chronological Deduction 
of the Origin of Commerce.” Vast and vari- 
ous ai*c the subjects which are connected 
with commerce, comprehending discoveries, 
inventions, improvements, navigation, coloni- 
sation, manufactures, agriculture, as well as 

* The fineflit tobacco in Ava is cultivated at a 
place called ^ Ng-a-myo-gyee, a little above 
Yandaboo, on islands and on the bank of the Ira- 
waddy, on ground always overflown diirtiig 
the rainy loason. 


their relative arts and aciencea^ 
do not anticipate so great a foait in Mf. Bell’a 
Comparative View of the External 
of Bengal, atill we take up hh? work, with , the 
conviction that nothing less than the instru- 
mentality of commerce can enrich British, In, 
dia. Those things which arc useful and ex- 
cellent in nature or art, especially for int^- 
Icctual gratifications, for comfort conveni- 
ence, or the elegance of life, it must be ac- 
knowledged, are principally derived from 
commerce, either primarily or mediately. It 
is profitable therefore to convey to our readers 
those notices and instructions on commercial 
questions which are connected with this 
country. Mr. Bell’s work appears annually* 
He congratulates the mercantile community 
on a remarkable extension of trade andlmpof- 
tant fiscal alterations which have been effected 
since his last annual. He places the laurel on 
the brow of the Honourable Mr. Ross for the 
bold measure of releasing the upper provinces 
from the thraldom to which the country was 
rendered subservient by tbe mischievous ef- 
fects of the transit system, and which “ was 
only surpassed by the act for their subsequent 
abolition under this presidency, followed, as 
that^'tep was, by tbe dovmfall of the town 
duties^’ The foregoing is a degree of 
praise altogether misplaced. We are ready to 
give Mr. Bell due credit for the siJ&erity of 
his feelings ; but we can assure him that it 
required no boldness on the part of Mr. 
Ross to do what he did; nor was it any great 
merit on that of the Supreme Government 
to follow up what the Hon’blc the Governor 
of Agra had commenced, and which the 
home authorities had more than once ex- 
pressed tlieir desire to see effected. In 
a letter to the Governor General dated 10th 
June 1829, the court observe, “with 
respect to the transit or inland duties on 
commerce, you are not unapprized of the 
weight we have long attached to the objec- 
tions against them.” The court considered 
it so complex^and burthensome a system 
that in a letter dated January 1830, they 
again direct attention to the propriety of 
abolishing all internal duties under what- 
ever name collected ; they declare “ we 
hardly anticiffhte any possible objections ou 
your part.” Under this view of the state 
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of the queetion we ore int^niMi to rererse 
our author’s opinion, anil suppose a boldness 
bad the Supreme and other OovemmentB any 
longer withstood lha court’s express or- 
ders on the ahbject. This reminds us of 
the local GoTemment withholding all patron- 
age from Oriental literature : it might as well 
be said that it would be boldness in the local 
GoTemment to renew the support notwith- 
standing positive injunction; quite contrary 
is the case ; as we have fully proved in 
the first number of our review. If we 
may judge from official documents, the 
local Governments have, for years past, 
been in a great measure the conservators of 
systems of extraordinary economy, the policy 
of which is*now about to be proved as injuri- 
ous to the prosperity of the resources of 
the country, as it has been burthensome 
and oppressive to the people. Mr. Bell 
next allndes to the mild and consider- 
ate foundation on which the new tariff is 
erected, evincing a policy at once, he says, 
liberal, and judicious *, — ^liberal as regards the 
interests of the merchant, and judicious as 
relates to the future welfare of the State e.n^ 
happiness of the people. He is in anticip^^ 
which we earnestly hope may be realizeei'that 
when the plan is matured and extended, it 
will secije to the honest trader, protection, 
and secure the Government against loss by 
smuggling. If any good does result, much 
will be ascribable to our author, who is the 
able and zealous superintendent of inspectors, 
and who, on so many occasions, whether 
as secretary to the Agricultural Society, or in 
other lesser offices which he fills, has proved 
himself to have the interest of Government 
and the governed at heart, and to be an inde- 
fatigable labourer in promoting not only the 
commercial but the agricultural interests of 
India. We are glad to sec our author taking 
the right view of the question. If unshackled 
intercourse throughout India will more than 
compensate eventually for the deficit which 
may at first be felt in the accustomed re- 
ceipts. Mr. Bell very properly calls the atten- 
tion of the Government to the melioration of 
the agricultural resources of the country, and 
shews the mercantile commuuiity that agricul- 
tnral improvements are as closely connected 


with their interests* Nnmhnms have been the 
causes which have tended to depress the 
agricultural prosperity of India ; but we are 
satisfied that the strenuous exertions of the 
numerous agricultural sodeties in all parts of 
the country will work an important change, 
and that decided improvement of our agri- 
cultural resources will ere long begin to 
appear on the general condition of the trade. 
Mr. Bell opens^his review” with the 
following. 

” Wc introduced our remarks in 18S4-S5— 
by a comparative abstract of the trade in that 
and the preceding year, which gave a very 
favourable result. 

We showed that on the official value of 
merchandize imported, increase had taken 
place to the extent of Sa. Rs. 18,48,950— 
and on merchandize exported, to the extent 
of Sa. Rs. 14,22,477 — or a totalincrsnsc of Sa. 
Rs. 32,71,433. 

On Imports of Bullion and Specier— the 
excess was Sa. Rs. 7,04,7945 — while, on 
Exports, the decrease wasSa. Rs. 19i95,54t 
— ^leaving a Net Deficiency under this bead, 
of Sa. Rs. 12,90,7465. 

We further showed, that this surplus of 
Private Trade in Merchandize had overba- 
lanced the decline of the Honorable Com- 
pany’s Exports, by Sa. Us. 2,58,278 

This improvement, in the amount of Trade, 
comprehenaing, as it did, a large proportion of 
merchandize, wholly free on importation, as 
on produce exported (free in regard to Sea 
Duty) — under protection of Rowannabs, did 
not exhibit so favourable a contrast in regard 
to Revenue; the increase of Duty on Im- 
ports, being only 14,857 Rs. and on Exports 
93 753 Rs. 

It is gratifying to follow up this statement 
by one in the present year, still more pro- 
ductive, as follows : 

Private Trade Merchandize. 

Increase on the official value of 
Imports, 31,32,896 

Inrieas^e on the official value 
of Exports, 1,51,21,084 


Making a Total of 1,62,53,980 

Bullion and Specie. 

Increa'^e on amount value Im- 
ported, 4,15,946 

Decrease on amount value Ex- 
ported, 43,194 


Net Increase, 3,72,752 


Total Increase in Merch. and 
Treasure in 1835-6, Sa. Rs. 1,86,26,732 
The above docs not include the Honorable 
Company’s Trade, the falling off in which 
(Merchandize) amounts to 13,33,405 Rs. 
but if we give Private Trade credit for this 
displacement, there is yet an excess on Ex- 
ports of Produce to the extent of It37f87. 
679 Rs. 
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Tht ooUectiotia of duty have been as follows: 


On Imports, Increase, 0)25, 536} 

On Exports, Increase, 85,921 


Total Increase, Sa. Rs. 10,11,456} 

IMPORTS. 

In regard to the augmentation which has 
taken place on Imports of Merchandize and 
Treasure, the following countries and places 
have contributed to the extent noted against 
each — ^viz : 

Great Britain, Sa. Rs. 22,92,319 } — 
Antwerp, Sa. Rs. 462 — Ssuth America, Sa. 
Rs. 1,48,358} — North America, Sa. Rs. 
7,49,516 — Maldives and Laccadives, Sa. Rs. 
11,582 — Bombay and Malabar, Sa. Rs. 9,36, 
078 — Arabian and Persian Gulphs, Sa. Rs. 
1,43,314}— Penang and Malacca Sa. Rs. 1,98, 
669}— Sumatra and Java, Sa. Rs. 42,867} 
— Pegu, Sa. Rs. 1 , 45 , 222 }— Bourbon, Sa. 
Rs. 3,08,378. 

The aggregate of the sums has been redu- 
ced to the Net Amount exhibited in the fore- 
going statement, by Decrease on Imports 
from France, Sa. Rs. 1,244 — Madras and 
Coast, Sa. Rs. 94,945 — Ceylon, S.i. Rs. 58, 
944 — Singapore, Sa. Rs. 5,99,599 — China, 
Sa. Rs. 6,52,780 — New Holland, Sa. Rs. 
7,121 — Mauritius, Sa. Rs. 1,14,061 — and 
Cape, Sa. Rs. 132. 

EXPORTS. 

The great Increase in the amo*>Bt value of 
Exports is made up as follows V 
On Trade to Great Britain,' Ha. Rs. 
42,79,261 } — France, Sa. Rs. 9, 96,565 — Den- 
mark, Sa. Rs. 56,492 — North America, Sa. 
Rs. 23.97,791 — Maldives and Laccadives, Sa, 
Rs. 18,547 — Arabian and Persian Gulphs, 
Sa. Rs. 4,22,188 — Penang and Molucca, 
Sa. Rsi. 2,38,919— China, Sa. Rs. 5(7,36,890 
— Sumatra and .lava, Sa. Rs. 1,27,082 — 
Pegu, 2,91,848} — Bourbon, Sa. Rs. 87,535 
— reduced to the Net sum above stated, by 
Decrease on Exports to Madras and Coast, 
Sa. Rs. 2,28,465— Ceylon, Sa. Rw. 49,829— 
Bombay and Malabar,* Sa. Rs. 5,34,204 — 
Singapore, Sa.Rs. 49,399 — New Holland, Sa. 
Rs. 34,704 — Mauritius, Sa. Rs, 6,06,566 — 
Cape of Good Hope, Sa. Rs. 34,062. 

Having pointed out the countries that have 
contributed to this improvement, the next 
question which naturally prescntSMtself to the 
general enquirer is, upon what articles has 
this increase taken place ? 

It is not essential to enter minutely into 
details, for to such of our readers as study 
this book for commercial information only, 
the tabular statements exhibit the best guide ; 
but there are others who sour above the drud- 
gery of particulars, and who, although equal- 
ly interested in the well-being of our external 
commerce, have not time at their command, 
and are glad to arrive at general conclusions, 
without more trouble than scanning general 
results. 

The Net Increase on Merchandize Import- 
ed, during the last year, compared with 
the value of goods in 1834*5, has been stated 
at 31,32,896 Rupees. 


Dropping odd thousands therefore, end 
noticing only important increase, ,the abides 
upon which augmentation has taken place, 
and the extent of that increase, are 
Salt, (Paying Duty,) about 1 1 lakhs inerensa. 


Cotton Twist, . . 
Haberdashery 

and 

ff 

7} ditto. 

Hosiery,. . . . 

. . . . 

ft 

2 ditto. 

Copper, 


tt 

3} ditto. 

Iron, 

.... 


4} ditto. 

2} ditto. 

Spelter, 



Lead, 



l| ditto. 

Steel, 



} ditto. 

Brandy, 

Port, Claret, and Cham- 

rt 

1} ditto. 

paigue, 



2 ditto. 

Beer, 



% ditto. 

Betel Nut, 



1 } ditto. 

Beads, 



i ditto. 

Coffee, 

Cocoauuts and 

keV- 

tt 

} diito. 

nels, 



1 ditto. 

Paints,'. 

> > • . 

t, 

} ditto. 

Stick Lac 



} ditto. 

Teak Timber, . . 

* ■ • • »» 

Say, 

1 ditto. 

42| lakhs. 


Against this sum we must place those ar- 
ticles on which serious decrease had, taken 
place, viz. 

Woollens, about 5 lakhs decrease. 

Cotton Piece Goods, ,, li ditto. 

Silk Pieces Goods, . ,, ij ditto. 

Pepper 2} ditto. 

Tea, ,, 2 ditto. 

Block Tin, „ i} ditto. 

bVermiiion, ,, 1 ditto. 

^ lum, ,, } ditto. 

!9? -ars, } ditto. 

Sherry, ,, | ditto. 

Lametta, ,, } ditto. 

Chunks and Cowries, ,, } ditto. 

Say, 17^ lakhs. 

This leaves an excess of 35 lakhs, the dif- 
ference between which and the Net Increase 
already shown, being made up of increase 
and decrease below half a lakh, on other 
articles, as given in the Table of “ Imports 
General.” 

f^To de continued.) 

Art. VI — Cursory notes on the Isle of 
France, made in 18527 ; with a map of 
the Island: by E. STIRLING Esq., 
Member of the Asiatic Society, 1833. 
Calcutta. Thacker & Co. 8vo. pp. 50, 

The work we are about to examine has 
been jiubhshed three years ago : there are 
numerous persons now in India to whom it 
is unknown. The subject of which it treats is 
of great interest, especially to those who, 
from loss o/ health, may hereafter bend their 
way to the isle of France, in the hope of its 
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rettoratioii. Our author quitted the Suid- 
heade on the 1st September and reached the 
sland on the 4th of October. He experienced 
rough weather nearly the whole way ; and, in 
consequence of the ship having been loaded 
with rice, the cabins were sufficiently offensive 
and warm to render the voyage disagreeable. 
Our author doubtless looked upon it with dis- 
gust. He makes no mention of it, but brings 
ns at once to the heart- stirring animating re- 
port after a month at sea of land in sight* 
The lofty biliR of the island and the high land 
of two or three small isles on its north were 
saen at a distance of forty miles : early in the 
morning he reached Bill Bay at the en- 
trance, of the harbour. Our author does not 
attempt to* amuse the reader with any at- 
tempt at the description of the scene on his 
arrival ; but enters at once upon a geographi- 
cal and statistical description of the place. 

“ Accordinj? to the measurement of Alib6 
de la Caiile, the island is about tbirty-thiee 


miles loag and tweaty-one miles broad:, in.ita 
extreme points of distance* Its form ts not 
unlike a triangle, reckoning its southern shore 
to be the base, and its face on the west 
and east, its two remaining sides. The 
circumference of it was ascertained by the 
Abb6 de la Gaille to be 93 miles. The above 
estimate and measurement 1 believe to ^ 
pretty correct, and euifciently accurate for 
all geograpisical purposes. From the sea, 
the island presents little more than a group 
of lofty and inaccessible mountains, having 
the most irregular shaped summits, and peaks 
exhibiting numerous i*olated eminences 
either pyremidical or in the form of ilbshnp- 
ed pillars. The Pelre-boite and the Pouce 
are conspicuous above the rest for their sin- 
gularly elevated pillared tops ; judging 
these as the centre around which the other 
hdls are congregated, they may be consider- 
ed as the highest in the island. They are 
both nearly of the same height ; the former 
is reckoned 420 fathoms, or 2620 feet high 
from the level of the sea. A table of the 
hcighls of the diffi^reni mountains, and the si- 
tuation of the chief poinU of the island, is sub- 
joined, extracted tiom Grant's History of the 
Mauiitius, 'oeing the result of observations 
made by the Abb6 de la Caille.’^ 
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Bflr. Stirlingnesct tiiras to the nature of the 
soil. Unacquainted with the exact quantity 
of arable land, he concludes that all the 
land which is fit for cultivation has been 
made arable by clearing away and cutting 
down the trees. The expenses of clearing 
arq very considerable. The land Mr. Stir- 
ling saw being cleared was covered with trees 
whose roots appeared to be in possession of 
the whole of the sub-surfate, and stems or 
stamps, after the trees had been cut down, 
occupied, two or three feet from each 
other, the surface above ground. The 
brush- wood had been burnt, but the large 
trees were strewed indiscriminately about 
the field which was being prepared. It ap- 
pears that much labour was employed, and 
that the expenses were considerable. Such 
was the profit resulting from the service 
of clearing the land and appropriating it 
for agricultural purposes. Our author con- 
ceives that the quantity of land in culti- 
vation is six thousand Englibh acres : the 
quantity of arable land at present amounts, 
by the French measurement, to a little short 
of fifty thousand, or about six thousand acres 
more than reckoned by the Abbe de la Caille 
eighty years ago. Wc submit the following a^. 
worthy the attention of the autliorities here. 

“ Lan<k weic on^in.illy ['lanlcd lamciivi* 
dua's HI small uiUilled ami uuK’clduned por- 
fjoiis, to becleaicsti a»d irito cultiva- 

ttoii, with a certain nuinhei of .slaves, to he 
pAid fur fioui liui ptoducpol the giound, at a 
distiut tl.vle, when tlie jiieans weie afluided 
by the adv.inceinent of the tiilage, <50 that st-t- 
tleis weie cudbied to cut down the wood, cul- 
tivate the ground, and build housc'., nulls, 
6ic. &c, Acroidmic to the iiisiructions. givon 
by the l.ast India Compdiiy, dated 2Itii IVlay 
1761, to the Govei nor of the isle of Fiance, 
they recommend the division of lands into 
small parcels, among sucli as clft>t.i" to he- 
come planters, and to let eat h follow the hent 
of his genius, wliethcr it be for til liwg com, 
breeding hoises, bullocks, poultiy, planting 
criUon or coffee tires : but to afford facilities 
for shipping, and to i educe the price of labour, 
they pditicularly recommend tlo» breeding car- 
nage and diaught beasts of small kinds. On 
these conditions, joined appaiently with tiiatof 
military set vice of a sliglit natnie, lands w^eie 
distnhiiled to all those who re.soited from the 
mother-country to realize an independence." 

Talking of the food for cattle, our author 
states that the forests and hills, during three 
or four months in the year, supply an abund- 
ance of food for cattle. There are three 


species ef grass, which Mr. StirliBg believe 
to be of the genera denominated the Cyno- 
sarus, the Festice, and the BromOs. It is 
remarkable, notwithstanding a plentiMeup- 
ply of forage, that cattle do not thrive in the 
island: bullocks, mules, and asses are in con « 
sequence imported from foreign countries- 
On the subject of manufactures and public 
works we have the following. 

“ A country that furnishes nothing but 
its colonial pioduce, when there are a number 
of inhabiiants who aie unconnected with the 
proprietors of the soil, would be expected to 
manufacture articles to a considerable extent 
for Its own consuni[)tion, or to augment by 
their labour the value of foreign importations; 
and acccoiding as attention to thiN subject 
was nianil'eated, we should he inclined to ac- 
knowledge their industry. It may be stated, 
that the Isle of Prance product at present 
nothing but colonial produce for exportatioo. 
The manufactories of sugar are no doubt very 
great, and the number of niills for producing 
It, siiK e the last regulation of parliament in its 
favor, have been increased very considerably, 
d'tiere are probably not less tiian forty sugar- 
mills at workduiing the season. I have heard 
one bundled and fifty, but this appears to 
exceed the proporuon due to the produce. 
Hum IS also manutactured, but 1 am ignorant 
of any data on which to estimate its quantity. 
Ship building is earned on to a limited extent, 
but tbe high price of labour and timfier pre- 
vent it being undertaken except under favor- 
able ciicuuislaiices. Tbe boats that are em- 
ployed on the coast of the island are all made 
iieie. Carts and waggons are likewise manu- 
factured loi the use of the colony." 

There is no nation in the world excelling 
the French in the promotion of science and 
arts. The administration of M. Bourdonnoia 
is favourably spoken of. 

“ Tlie French during their arl ministration de- 
serve much praise for the many improvements 
they effected, which tended gieatly to the ad- 
vancement of the inleiest^ o! the propiietors, 
atul liiowe of the government. The indefati- 
gable exei lions of M. Bourilonnois, for the at- 
tainment of these objects, excites a certain 
degree of astonishment, when we remember 
the innumerable dilficultics this laboiious 
Ciovernor fiad to surmouni, in bringing this 
island into a state of cultivation ; in overcom- 
ing the torpid indolence of the colonist ; in 
forming a mililia ; in making roads, briilges, 
aqueducts, ho-^pitaU, pieis, and dock-yards, 
forming harbours for the shipping, and in pro- 
viding for th% defence of the island, by con- 
structing fortifications and batteries in all 
commanding situations : and this astonish- 
ment IS still more augmented when we view 
him, towards the end of his government, 
building vessels and embarking his soldiers 
for India, and^ notwithstanding the great im- 
pediments that were put in his way, and the 
disasters he suffered in the voyage^ manfully 
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cof>ins^li the EilKiteh fleet> ftnd making him- 
sellf maeter of Madras^ and preserving ihe'mest 
inviolable faith and good Conduct towards the 
English who surrendered, in opposition to the 
low and dishonorable intrigues ofhisfeliow- 
countrymeo, instigated, supported, andcoun* 
tenanced by M. Dufleix. Governor of Pondi- 
cherry. It is to the singular abilities of this 
man that the Isle of Fiance is indebted for 
most, if not all the works of a public nature 
she now poiisesses. The quay is perhaps 
unequalled for the advantages it affords to 
vessms. They lie there in perfect safety : 
th^ toad and unload with the greatest facility, 
andtheyure supplied vidth water from a jet 
d*^u^ which conveys it into their water casks 
without removing tliem from the boats, Theie 
are several docks in the vicinity, where ships 
can be repaired, but as these are private, we 
no occasion to desciibe them, and 
satSaiy ourselves by this allusion to them, in' 
vnSdltUMadng the harbour to which they ap- 
proximate in'situation, and that they are fie- 
quenriy found of use to vessels that have suf- 
fered at sea/' 

(To be continued ) 

Art. VlL^Joumal of a Tour through 
the island of Rambree, with a Geologic 
eal Sketch of the Country, and Brief 
Account of the Customs, Sfc., of its 
Inhabitants. By Lieut. Wm. Foley. 
With a map, — Journal of the Asiatic 
Society j 1835. 

^Continued from page 210.J 
Lieut. Foley says that the Mughs have no 
idea of the distance intervening between one 
place and another ; he believes tho distance 
between Oogab and Singhunnefhe to be as 
much aslfimiles; from that to Seppo-towng 
12 miles ; and as many more from thence to 
Rambree. Our traveller now proceeds to the 
capital of the island. The Saayriekyong creek, 
after winding through the vale to the right, 
suddenly takes a tour into the interior, cross- 
ing the road within a very short distance of 
Seppo-towng. Patches of paddy ground, suc- 
ceeded by long mountainous ranges with the 
same abrupt ascent and inclination, were the 
never-failing features of the country passed 
over between Singhiinnethe and Rambree. 

** The soil off the hills was generally a red 
clay, containing nodules of chert, and fel- 
spar combined with talc. Had I posses.sed 
even a common acquaintance with botany, I 
m%ht have derived much pleasure in the 
examination of the various vegetable tribes 
tlMtt surrounded me. Unfortunately I was 
a stranger to the greater number, recognizing 
only those of most frequent occurrence, such 


as the Tihah, Jhsahral, wild 

and a host of Mimosas, There were also some 
very pretty cret^ers, and a vine which corres- 
ponds in description with that given ipe of the 
black pepper-plant^. After tho first two or 
three ranges had been overcome, we approach- 
ed the village of Leppang, the site of an 
old stockade, and scene of an encounter be- 
tween the Bnrmah chief Nimyo~sooyahf, nnd 
the Ramoo Rajah Keembrany, in which the 
latter was shamefully defeated. From hence 
it is but a short distance to Tsetmheeyah and 
AVAffrcc, the lattert prettily situated on the 
plain, and surrounded with clumps of trees. 
Among the inhabitants of KShsree are a class 
of people engaged in the oil manufacture, and 
who shall receive further notice hereafter. 
The oil is prepared chiefly from the Thel, and 
the mills are in every respect similar to those 
used in Bengal. Beyond Kihsree isJiToyan- 
downyX with the two guardian temples on its 
summit : aud to the right of that, the ** Red 
of Rambree, almost destitute of ver- 
dure, and answering in appearance to that 
predicated by its name. Tiger tiaps of a 
novel construction were very numerous in the 
ghats leading to the town. Ramirree has on 
several occasions been much infested with 
tigers; they have been known to conic into 
the town shortly after dark, and, entering the 
j^houses, carry off the inhabitants. Cattle 
and poultry arc even now continually taken 
away, and it is considered very dangerous to 
sleep outside upon the michaun. I o facili- 
tate the description of one of these traps, I 
ha^e endcaveured to represent by a drawing 
several parts of which it is constructed. 



A, is a long || pole possessing great strength 
nnd elasticity, which is bent and held down 
by B, a peg connected with C, a good thick 
cane rope. The peg B. is fixed with great 
rare between the bars D, nnd E, ; the bar D, 
having been previously fastened to the two 
posts F, F, which arc driven into the ground. 
That part of the platform marked G, is brought 
into contact with the bar E, and the peg B. 
H, is a noose laid upon the platform, and I, a 
heavy wooden cylinder so nicely attached to 

* 7'lie blflcX pepper-plant is found on the biU 
in the Saiidoway district. 

+ A-fterwards AJeyo-tmon at Ramhree. 

% Called “ St. Oe-irge*# HilV* by the troops 
quartered at RarShree during the war. The 
templOH were built by the Burmah Meyo-woon 
Yeh-jutta-gong. 

S Already noticed in rol. ?nd (i883,> Joamai 
Asiatic St^iety. 

n A large branch of a tree »arve» 

aa well. 
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the cane rope that the least jirk canses it to 
fall. The platform is lidd^ipon the path fre- 
quented by the ti«r (Mnerally a gap in a 
fence, or a ravine), and carefully concealed 
with grass and leaves. The animal treads 
upon it and it gives way, disturbing the bar 
E, and peg B, on which the pole springs up 
to its natural position, bringing the wooden 
cylinder with such violence upon the arm of 
the tiger (already caught in the noose), that 
it is generally broken by the concussion. This 
cylinder covers that part of the leg that has been 
entangled in the noose, and is great'use in pro- 
ven ling the animal from Rnawmgthe rope. The 
beast hangs suspended in the air at the mercy of 
the villagers, who dispatch him by means clubs 
or bamboos hardened in the fre, and pointed at 
the end so as to resemble pikes. 

Arrived at the highest point of the ascent over 
Korfundowng^ the large and pretty town of Ram- 
tree, surrounded with hills and dividedby a creek 
thritisseenin the distance meandering towards 
the sea, appears spread out to view in the vale 
below.” 

‘‘The town of Rambrce*, with its meander- 
ing creek, fine wooden bridges, and the hnnd- 
«!ome temples that surround it, is perhaps 
the prettiest ppot upon the island ; and from 
no place is it seen to such advantage as from 
tiie hills of Koyandowng. The creek is not 
very broad, but it contains sufficient water to 
nil mi t of the approach of large boats to the 
market v'la<'e — a matter of some importance 
1 ft a country where land carringe is not to be 
obtained; or, if procurable, would si*arcely be 
available, from the absence of good roads,, 
bridges., and ferries, throughout the island. 
Ihetowni is divded into the following com- 
partments ; VU2. Oung-tshieif Shuwe-dong ^ 
iVedt-rhUy Tath-tweng, and Taing-kvniano The 
firmer commemorates the landing of the 
f,rst Uiirmah chieftain at the. ghaut of Ram- 


hreet when the island was first anneaced to the 
doi^oions of Ava. In Shuwe-dong^ O' large 
pole, covered at the top with gold, was erect- 
ed ; and in its immediate vicinity, stood a 
house in which the conjurors'*^ used to dance, 
invoking the aid of their favourite idol on tlw 
occasion of any calamity. Wedt-chu was so 
called from the great assemblage of pigs in 
that quarter. Tafh-tv)eng was the site of the 
Burmah stockade, and now the locality of the 
Government jail, formed chiefly from the 
materials of that stockade. Taing human, Is 
the place occupied by the Kuman-thsif a dass 
that shall be more particularly noticed herq** 
after. It is generally admitted that the town, 
has increased in si? c (though perhaps not in 
wealth) since it fell into the hands of the 
British ; but this augmentation has been 
slow, and by no means equal to the expecta** 
tions that miglit have been indulged on the 
change of rule. It would be foreign to the 
purpose of this brief sketch of Ramhree to 
enter into a detail of those causes *that seem 
to obstruct the accumulation of capital ; but 
this much may be said, that the multiplication 
of taxes, by the intricate division of trades, 
and the vexatious nature of many of these 
taxes, is one grand cheek to the industry of 
the population ; and from thence it is easy to 
deduce its consequences, as they may affect 
the revenue, or the morals of the people. 

The whole ni those improvementswhichhnve 
heen made in the tow n of late years, and con- 
tribute so much to the comfort and convenience 
of the inhabitants, it ow'cs to the taste and li- 
berality of themagiatratet(nowre.sidingthcreJ, 
who has devoted large sums of money from his 
private purse tow ards the erection of bridges, 
market stalls, and other public buildings. 

Koticing each class under a separate head, 
wit^ the distinction of sexes, the number of 
souls residing in Ramhree town will be m 
much as follows : 



jAduIt males.' Adult females. 

Boys. 

Girls. 

1 

Total of each. 

Mughs, 

.. 

lo49 

1G37 

1393 

1224 

5S03 

iSurmahs, 

554 

473 

359 

375 

1761 

Kumaii-thyi, 

407 

383 

324 

[ .323 

1437 


Grand total of souly, y,00l 


♦ Also called “ I'ain^C' ‘^r “ y ainf^-Huaft'* 
by the ; the provinces liambrvt, Maong, 

and Thandnweg having suft'ered coii‘<iifcral>iy 
from the inciirsionii of the Burinahs inul Thali- 
vns during the year 701 M. S. the Cliou- 

nioeng, on Ins restoration to the throne of 
i'u/ckhetn~prch (Arracan), adopted snrii iiieaiiM 
as were likely to restore them to their former 
flourishing condition; and, for that puipose, 
deputed his ininislcr Annuda-Suyah to proi eed 
to those provinces, taking with him such fur- 
niah or Thftlien agriculturists and artisans as 
had been able to quit the country. Anunda- 
8uvah, m the first place, visited itambree Island, 
forming colonics, and giving tiuriie.s to the 
■everal neiv settlements, according to the 
various ominous appearances that presented 
themselves. It is said, that, during the night 
his vessel lay at author in the iiamAree treeJ,^ 
a voice was heard to exclaim, 

“ “ Thain-tA /»* Stop ! Stop I a 

favourable omen, indncing a further stay at 
the place, and the foundation of a town that 


In iulditioii to tbc abo\e there are a few 
Musalmans and Hindus ; but their number 
is roinpuratividy small, aud their residence in 
the town (especially of the latter), attended 
with so much uncertainty, that I have not 
thought it necessaiy to include them in the 
rciLVi/s The Musalmans were cither (origi- 
nally) adventurers from Catha and Ava, 
or owe their extraction to the Musalmuiis 
of Bengal, who fell into the hands of the 


received the uame of “ or “ Tain^- 

Huah?'^ 

• A set of vagabonds, receiving little counte- 
nance trom the people at large. A man, attir- 
ed In wninnn's app.ircl, connects himself with 
another of the pTolcssion, whom he calls bis 
husband; and obtains lor this husband a woman 
as his second wife : every rospectable native 
looks upon oil this with disgust and horror. 

t Captain Williams, 4Sth Begt. B. 1. 
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THS inStBVE kt'ftAliBlbBt. 


MMiUfIm ttavmu4er« i& tt i li l i t > «i|4 

wmtkiuo priMlMlira th« ’wtra of the 

the NawAhe of 
and Dacca. They are aow eo 
asshnilatea to the rest of the popolatioa in 
dreaa, lanigoafe, apd feature, thatitisdiffi- 
ealt to eoaceive a distinction ever existed. As 
if ashamed of their Mahammedan descent, 
iaffividiialB of this class have generally two 
'aameS» oae that they derive from birth, and 
the other such as is common to the natives 

t *^'‘**rscan, and by which they are desirous of 
hnown. The Hindus, again, are gene- 
natives of Chittagong and Dacca, 
MUne down ihto Arracan to pick up 
^ what they can, returning to their homes so 
-•itkhlas a certain sum ^ money shall have 
heon edUected. 

Under the head of Mughs (MagasJ are 
IMaded many inferior castes, such as the 
Phra-gyoung, and Dhitng, Much 
tmeaitainty prevails with respect to the 
Ciipi%in of Ichese castes ; it is either involved 
% Ohseorlty, or totally lost to those with 
> ^honi I have conversed upon the subject, 
somei it is aflirmed, that the Hyfths were 
oH^nally natives of a country beyond Manu 
|Mr, hut nothing farther could be obtained, 
■O as to iiacilitate a discovery of their des- 
cent, oraeeount for their settlement in the 
province, fnfpvmer days the Hydhs tilled 
the csrown lands, were exempted from taxa- 
tion, and gave one-half of the produce to the 
■overeign. It is insinuated by the Rak^ 
khein$, that not a few of the Hydh caste were 
employed as eunuchs in the service of the 
Arracan Rlijas. They now occupy themselves 
In the cultivation of pawn and chilly gardens, 
but are looked upon as an inferior caste, and 
cousequentiy never intermarry with the Rak- 
WetnV/' 

Many houses arc seen at Rambree ; but 
although it is the second city in Arracan, empty 
shops on each side the street and other signs 
ofpoverty are visible. Here and there a Mon- 
Chester shawl, a piece of chintz, or printed 
handkerchief might be seen hung up to view. 
Few engage in trade ; the greater part of 
the population are either idlers, day-labourers^ 
agriculturists, or fishermen. At one time 
Rambree was the grand emporium of trade. 
We must here conclude our review of these 


tiie stylo in whiisli they dro written ; did, 
though we ere. disappointed in our expecta- 
tions as to to details of the geology of 
Rambree, he has displayed much talent; 
and we trust he will furnish the public with 
further accounts of this interesting country 
and its inhabitants. 

ORIGINAL COMMUNICATIONS. 

DESCRIPTION OF SUNDRY NEW 

SPECIES OF CINNYRIS INHA- 
BITING NEPAL. 

By B. H. Hodgson, Esa., 
Resident in Nepali 

Far the India Review. 

TENU1R08TUBB ClNNYKiDIB OBNVS 
CINNYUlS. 

Section with short even tail. 

1st species. — Magna. Great Siin bird, 
nobis. Above, lively yellow green ; below, 
flavescent white ; the whole picked out with 
a large central streak of black on each 
feather ; alar and caudal plumes, unstreaked ; 
the former, dusky within ; the latter, 
throughout concolorous with the body and 
furnished near the tips with a broad black 
cross bar^ bill dusky ; legs, feet, and claws, 
bright orange. Sexes alike. Size large, 8 by 
IH inches and If oz : bill If inches, 
signally large and very moderately curved ; 
wings to middle of tail ; .5th quill usually 
longeet ; 1st not bastard ; 2nd and 3rd dis- 
tinctly gradated.* Seems to be nearly allied 
to the Longirostris of Teinminck. 

2nd species. — Purpurata auctorum ? 
Epauletta nobis. Throughout saturate blue, 
with an intense •changeable gloss ; mostly 
metallic green above, and purple below. 
Across the breast a sanguine chesuut band ; 
near the shoulders, under the wings, a bril- 
liant yellow tuft, more or less touched with 
igneous (unde nomen) ; wings and tail less 
glossed than body, and black internally ; bill 
and feet jet black , iris, saturate brown. 
Sexes alike ; 4^ inches by 6f, and } oz. 


interesting papers by Lieut. Foley. We admire 


* Arracan, known in past times a* Rchha- 
pura ; and so called from iti having- been the 
abode of the Hakt-ha* ;** a fabulous monster, 
oatd to devour the inhabitanta. The scene of 
th»8 monster's alleged depredations seems to 
have been ia the neighbourhood of whar is 
now termed the “ Port of Arracan !’* c »/roa- 
built by Raja Cbonmoeng, in the year of 
Gautama 1150, and iu the cominun era 79S, or 
A. D. 1480J) Ga the extirpation of this roon- 
ater, Arracan was termed //wfrAA^'in-prsA,** 
or •• the Goqptry of the Ruk 

; an appellation equally common to the 
Ajmyes of Arracan with that of AfugA, or 
lllaill; the Burmahs, ■ubstitotitig the letter IT, 
taU them » Yukkhein.^ 


Bill ) longer than head and moderately car- 
ved, but more so than in the last : wings 
to mid-tail, 1st bastard, 2nd long, three 
next subequal and longest. Indications of 
Bubgeneric dirision ? 

3rd species. — Strigula. Stripe-throat 
nobis. Above, dork olive green ; below, 
bright yellow ; shoulders and a long cen- 
tral stripe from chin to breast, brilliant deep 
blue ; alarand caudal plumes dusky or btok ; 

* According to my experience, IkhU 1* tlie 
more general form of the wing in Cinnyrls • 
a genua, however, which courts Mbfenenc 
dlvUion,irelatively to the diverse-wdnor wW 
■tries of wing, bill, and tail. 
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the jatter tipp^sd B^d mrgi&ed laterally in 
the eztremesp with white ; a paler lineorer 
the eyes, and darker one through them ; h^l 
duaky ; lege black. The female is earthy 
brown above, and greenish yellow below. 
She is without gular stripe or shoulder spot. 
Size of the last and characters the same. 

Section with long wedged tails, 

4th species. — ^Miles nobis. Military 
Sun bird, nob. Top of the head, upper tail 
coverts, and tail, metallic green, changing 
to violet ; rest of head, whole neck, breast, 
backj and shoulders, intense crimaon«scar- 
let ; rump, bright yellow ; body below, and 
inferior wing and toil coverts, sordid 
greenish; remiges and rectrices, internally 
dusky ; the former, rufously edged ; long 
coverts, the same ; a long hiacynthine stripe 
from the base of the dower mandible down 
either ' side the neck ; bill conspicuously 
arched : tail as long as the body, gradated 
throughout ; the two central feathers, nar- 
row, pointed, and exceeding the rest by 
nearly an inch ; wings gradated as in the 1st 
species ; 4th or 5th quill longest, six in- 
ches long, whereof the tail is three width 
6i, and weight i oz. 

The female and young wear a sombre 
russet robe instead of the flaming scarlet of 
the male ; their cap is not burnished, nor 
have they the splendid mustache ; and the 
central rectrices are neither pointed nor pro- 
longed beyond the senes of the rest. 

5th species. — Nipalensis nobis. Intire 
head with the whole neck near it, the up- . 
per tail coverts and caudal plume^ black 
merged externally in an intense metallic 
green gloss changing to blue ; superior and 
inferior glossed sui faces of the head and 
neck, divided by an unglossed band passing 
through eye and car troip the bill ; bottom 
of the dorsal nei k and top of the back, 
sanguineous lake colour ; central and largest 
portion of the back, with the wings, and 
their coverts, ruio-llavesccnt olive green ; 
lower back, rump, and the body below, with 
imal neck and breast, bright yellow, tinted 
igneous on the breast ; lateral tail-feathers 
frequently albescent at their tips ; remiges, 
internally dusky; legs fleshy brown; bill 
black, bize and characters of the last. The 
female somewhat less. Above, olive green 
with ,a luteous rufous smear ; below, paler 
and yellower ; her tail shorter and less 
pointed. The young males, earthy brown 
on all the glossedparts of the mature males. 
So also in miles, and (an I suspect) in all 
„ ,the gorgeous species. 

flth specioB — Satnrata nobis. Black with 
pide green belly, vent, and under tail co- 
vertB : the black ground colour overlaid on 
the cap, mustache, upper tail coveit84 and 
centria caudal plumei, by a BplendH metalUc 


blaeglo«4» changing to violet nndhhiyaeittih ; 
and on tie whole top of the beck and bot- 
tom of the dorsal neck by w nngloeBiliid 
aangttine lake dye (the imperial pnrple of 
old Rome) ; across the lower back, a 
row greenish yellow band ; lining of 
wings and quills basally on the lower 
face, albescents ; bill, glossy black ; 
dusky. Size and characters of thelaat^;' 
the tail yet more elongated, longer thanUfe 
body, and its two central pinnies ezcee^RlBtK 
the rest by as much again as their lengj^ 

6 inches long where of the tail is ; 'ivuNb 

7 inches ; weight i oz. , 

7th species.— Ignicauda. Fire taiL 
Above, olive green ; beneath, together wm 
the rump, yellow; chin, cheeks, and feont 
of the neck, blue grey with a greenish waalt; 
breast dashed with flery red ; caudal plunMa 
and their upper coverts intense igpeoua red; 
remiges and rectrices, internally, , dnsAy 
brown; lining of the wings pale green yel- 
low ; bill black ; legs dusky brown ; ievMl 
inches long whereof the tail is 3d, its ttB«o 
central plumes passing the rest by Id 
Weight d oz, or considerably larger than 
most of the others. The female is smaller, 
and has her caudal plumes eoncolorous witk 
the body above and merely fringed with 
fiery red ; but the coverts are igneous, and 
the breast is touched with fire, as in the 
male. The tail wants the prolonged plumoii 
of the male, as in all the preceding Long-tail- 
ed species. Ignicauda is distinguished spe- 
cifically for the comparative straightness of 
its bill, which is, indeed, distinctly eorved, 
but less so than in any of the above speoiei, 
save the first, wherein, however, the distinc- 
tive feature of the bill is elongation, not 
straightness. In magna, the rostrum is more 
than double the length of the head : in igni- 
cauda it scarcely reaches the average excess 
of the genus, or one-third more than the 
head. 

N. B. In all the above species the iris is 
brown, more or less dark. 

Remarks. — These elegant little birds are 
very common in all parts of Nepal ; nor are 
they any whore migratory. Hereafter I 
hope to throw some light on their habita 
and manners, and meanwhile shall only ob- 
serve that 1 entirely doubt their alleged 
nectarinarian diet : 1 conceive too that tho 
characters of the genus as, given in the 
Genczoology (ghaw XIV, 229), want revi- 
sion ; * pollux gracilis,' in particular, being 
the very opposite of correctness. 

The Cinnyris Gouldioe of the Century of 
Himalayan Birds is, 1 suspect, meant for 
our Nipalensis ; but, if so, the description 
is very inaccurate, necnou the drawings. In 
satnrata, indeed, the mantle is almost 
hoUyw sanguine; but in Nipalenais it is 
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piindMlly flftre«rent oIivq^ the dark san- 
gmne mie(tiopenal puiple of the anoienta) 
biiii^f reatrieted to a band between the 
abouldera and bottom of the dorsal neck* So 
far from being ** exceedingly rare,*’ this 
apecies 13 much the most common of all, 
and 1 have now twenty specimeiia lying 
before me, notwithstanding my large des- 
p^hes to England. 


PBJpUCRimON OF A DIPTEROUS 
PtT, THE LARVA OF WHICH PRO- 
DUCES A KIND OF GALL ON THE 
LEAVES OF THE FlCUb RACEAIOSA 
By P. F. H Baddelea , Ebq 

Fbr the India Review 
A spedee of gall gnat (order, diptera , 
tribe, cecydomyia) also deposits its eggs 
Sn the parenchymons substance of tiie 
leaf of the hens racemosa, which turns into 
a antaUlight coloured grub ; this latter, feed- 
ing upon tile 3 UiceB of the plant, changes 
into a tkaytfSUa ; and this again, after a few 
days, into % little two winged insect. The 
larva, by ita Irritation, causes that part of 
the leaf in which it resides to swell into a 
flat kmd of bUxter, in the centre of wluch a 
single insect is confined. 


The chrysaliB is of a reddish broFU co- 
lour approaching to black at the autenoi 
part, where it is provided with four tuber- 
ches, having much the appearance of a pig's 
snout by means of these, it forces itself 
partly out from the under surface Of the leaf, 
when, the skin burstmg, thedy escapes. 

The colour of the perfect insect is of a 
light brown with the ai^tennm darker, and 
the head, which is entirely occupied by two 
compound eyes, black. Its body and wings 
are covered with long hairs. 

MetafnorjfAosii. — Incomplete or coarc 
tate. 

Wings, — ^Two, with large poisers. 

Antenna, — Veitnillate, composed of 21 
joints alternately large and small, 

EXPLANATION' OF FIGURES 

Figs 1 and 2. — Under and upper surfaces 
of a leaf of the ficus racemosa containing 
several of these false galls 

Fig, i — A section of one 

Fig 1 and 5 — Larva. 

Fig 1 a — Do in tne nucleus of the gal? 

1 ig 6 — Pupa. 

Fig 7 — Perfect insect. 

Pig 7 a — Part of an antenna 

Fig 7 d . — A wing 

Fig 7. — A wmg maguified. 


GENERAL SCIENCE. 


NOTICE OF SOME RECENT IMPROVE- 
MENTS IN SCIENCE. 

HFAT A^D LlGin. 

1 TEMPERATURE OF HIE GIOBF 
— M. Poisson, HI liis ilaliorate woik cntitiid 
Mathematual Flitory of Ileaff bn*, bioachtd 
some new notions m rc'^ptct to tbt ‘'OUkl of 
the eaith’s heat He ob>»rv(s that th< 
spherical form of the earth, and it's fl ittc >ung 
at the poles, piovt that it was 01 ig iially in a 
fluid, or peiliaps m i gaseous state After 
this period, it can only have become solid, 
either wholly or m part, b^ alo'^sof heat, 
proceeding from the ( ik umstanee that its 
temperature e\e ceded that of the nitdinin in 
which it was pla( cd He conceives, that it 
has not been demonstrated that the soJidih- 
cation commenced at the surfaei , «unl gradii- 
ally esEteoded to the centre, tf; those the ousts 
assert who adopt the idea of a fluid ce ntre 
The contrary appears to Poi'json more pro- 
bable; those portions nearest the siiifiuc 
hayutg been cooled first, have descended into 
the ix^cnor, and been re-pluced by matter 
from the Ulterior, which has ogam descended 
in its turn, and thus the process was repeat- 
ed uutii the whole mass was cooled down. 


But further, the central layers would bccctm< 
solid, m consequence of the iraini nse bupti - 
incumbent pressure at a temperature equal 
to, or even superior to that of the lajtis 
nearti the surfacu Experiment has proved 
thalwattrat coinmon tcmpeiatures, when 
submitted to a pressuicot lOUO atmosphcics 
uudtigoes a condeiibation of about J^of it" 
ojipiual volume Now, if Wf (onteivc « 
column of watei equal in height to the earth's 
ladiiis, and ndiice its weight to one half of 
what it possesses at the surface, in order fa 
leiidc riL equal to the mean giavity of each 
r idiiis of the t di th, supposing the latter homo- 
guuoiih , tbt lufcnor layers of thib liquid 
rolumii will undtigoa pressure of above three 
millioiis of cdmospheicb, or equal to above 
thn t millions c)f times that which redneed 
the wutei of its volume Without any 
KdowU dgc of the laws of the compression 
of this liquid, we must still believe, that 
such fin enormous pressure would reduce 
the iiifenor la} ers of the mass of water to 
the solid state, even when the temperature 
Was very high. 

In order to explain the elevation ht tem- 
perature which we observe, m proceeding 
from the surface towards the centre of the 
earth, he suggests the effect of the ineqiuility 
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of the temperftture of the regions of space, 
which the earth successively traverses, be- 
cause he considers it very improbable, that 
the temperature of space is evei^ where the 
same. The mean temperature of space may 
be admitted to differ little from aero, in place 
of being, as has been generally calculated 
below the temperature of the coldest regions 
of the globe. The variations in the tempera- 
ture of space may, however, be very consi- 
derable, and they ought to produce corres- 
ponding variations in that of the earth, which 
will extend to depths dependant on their 
extent and degree. “If •we suppose, for 
example, a block of stone to be carried from 
the ecpiator to our latitudes, its cooling will 
have commenced at the surface and extended 
into the interior, and if it has not reached 
the whole mass because the period has been 
insufficient ; this body when it has arrived 
in our rlimate will present the phenomenon 
of a temperature increasing from the surface. 
'Ihc earth is in the condition of this block of 
stone ; it is a body which proceeds from a 
region "whoac temperature was superior to 
that of its present situation ; or, if we wish, 
it is u thermometer, moveable in space, 
which has not time, iiuonseiiucnee of its 
great dimensions and conducti- 

bility, to take in thioi^ whole mass the 
temperature of thf " - jy A. regions which 
it trasverses. ofh^' temperature 

of the globe rt*"* 

The contrary '’'leseW.'‘L 

take place. Aw j-em y 
epochs separated ui, # 

temperature ought •h, or rae, c j^y 

conseipience, much thcM 

than it is now, which iVj the hiimaiTii. 
being always habitable nha<»ted to the 
and has, perhap-s, contrib. ots 
sive levolulions of which layer 


has preserved the, traces,’ 


-ViV 




2. T111.0RY OF HEAT AND LTt»^T.— 
Ampere, in stating his views in reference to 
a thi-ory of heat, sets out with defiiiiu;; pur- 
ticleSf molecules, and atoms which he consi- 
ders to enter into the constitution of matter. 
A particle is an infinitely small poition of a 
body, and of the same nature with it, sotliUt 
a particle of a solid body is solid, that of a 
liquid body litpiid, and that ot a gas aeriform. 
The particles are composed of molecules kept 
at a distance : 1. Hy what remains at this 

distance, of the attractive and repulsive 
forces peculiar to the atoms ; 2. By the re- 
]>ulsion which the vibratory motion of the. in- 
terposed ether establishes between them : 
and 3. By the attraction directly proportional 
to the masses, and inversely as the 
square of the distance. Molecules consist of 
a collection of atoms kept at a distance by 
attractive and repulsive forces peculiar to 
each atom. Atoms are material points from 
which those attractive and repulsive forces 
emanate. 


* BibUotbeque ITniverBeUc, June, 16S&. 
Ann. de Cbijnte,lix. 71. 


From this definition, it follows, he consi- 
ders that a molecule is essen^ly solid, 
whether the body to which it belongs be 
solid, liquid, or gaseous ; that the molecules 
are piolyhedrons, of which these atoms, or at,, 
least a certain number of these atoms occupy 
the summits, and it is these polyhedrons that 
arc termed primitive forms by crystallogra^< 
phers. The particles alone ran be separated 
by mechanic^ means. The force which re* ' 
suits from the vibrations of the atoms may 
separate the compound into simpler mole- 
cules. Chemical action can alone separate 
the latter. I'hns, in detonnating a miatUre, 
of 1 volume of oxygen and 2 volumes ixt 
hydrogen, by which 2 vols. of vapour of Water 
arc formed, eaeh molecule of oxygeti''iB 
divided into two, and the atoms of each Of 
these halves unite with the atoms of a mole- 
cule of hydrogen to form ainolenule of water. 
Proceeding upon these premises, Ampere 
distinguishes the vibrntious of molecules 
from those of atoms. In the firs% the mole- 
cules vibrate together, approaching and 
retreating alternately the one from the other, 
and whether they vibrate in this manner Or 
remain at resf, the atoms of each molecule 
vibrate and, in fact, always do vibrate by ap- 
proaching and retreating the one from the 
other alternately, without ceasing to belong 
to the same molecule. The latter, he terms 
atomic vibrations. To the vibration of the 
molecules, and to their propagation in the 
surrouiuUng media be attributes all the 
phenomena of sound ; to the vibrations of 
the atoms he^ascribes ail those of heat and 
light.’’” 

.3. OPTICAL PROPERTIES OF CHAR- 
COAL. — If a portion of well burned fir char- 
coal be placed upon a layer of heated coal on a 
wind furnace, and all openings be closed, so 
that no air cau penetrate below the coal, the 
combustion will be carried entirely by the 
decomposition of the carbonic acid. After 
the five lias subsided, Degen found that the 
I ortion of Icoal hail wholly or in part dissolv- 
ed into amass of fibres, which did not adhere 
strongly to eaeh other. When examined 
under the micro.scope they were found to be 
round tubes ; they arc more or less translu- 
cent, and their colour by transmitted light 
is brownish yellow. These tubes have round 
apertures on their sides, whose margins are 
thicker than the rest of the sides; some of 
them when of a large size, however, have no 
edg<'s (»f any considerable diameter. When 
heated to whiteness in platinum foil before 
the blowpipe, these tubes lost their trans- 
luccncy and became very brittle. 1 he dia- 
meter of these tubes was from about’00049 
inch to 0000908 inch. I here is remarkable 
appearance oljjiervcd when the miscros- 
cope is directed through one of the aper- 
tures upon a distant (enf/ernten) object. 
This object appears double. One of the 
figures stands upright about. 00(H . behind 
the opening ; it is, at least so disjunet, that 


* Ann. dc Chitn. et de Phys. Ivtii. 
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we can eee the window-poet clearly. The 
eeeend figure ie inverted^ and appeare before 
the opening ; it le aore indistinct than the 
gret. These appearances belong to the phe- 
nomena of diffraction. The form which the 
charcoal assumed, by the powerful beat 
Implied in the manner described, is similar to 
the filamentous nmatter examined by Dr. H. 
Colquhoun, which was obtained during some 
trials made by Mr. Macintosh to convert iron 
toto steel, by surrounding it with coal gas in 
anidf tight iron chest.* 


RECENT RESEARCHES IN GEO- 
LOGY. 

Gxoloov is a subject of immense extent ; 
and the discoveries which are made m it al- 
most > necessarily piooeed by slow Meps and 
snintfie details. Hence it would be utterly im- 
possible, even in a memoir of considerable 
length, to give a complete and comprehensive 
survey of the recent progress of this rapidly 
advaoctng Science. But here.hs in all sound 
inductive researches, the accumulation of par- 
ticular facts generally terminates, after a wiiile, 
in the development of some great general 
principles. When such epochs occur, it it often 
very practicable to condense into a short com- 
pass, and in a geoeialty intelligible form, a 
statement of the results so obtained. This 
is what we shall attempt, in the following 
article, w ith respect to one or two leading sub- 
jects of geological inquiry, which have not 
only excited peculiar interest of late, hut also 
have important bearings on the principles of 
Science, and on some of the most instructive 
inferences and conteniplatioos into which we 
are led by the study of it. 

The conclusions of geology, like those of 
every other part of inductive science, must be 
grounded on the tole authority of well-ascer- 
tained and classified facts ; and we must be 
guided to them, neither by random conjec- 
tures, nor the dictation of authoritative opi- 
nion, but by the so/e pursuit of well-founded 
natural analogies. Wc must seek to interpret 
the past from the present, and advance from 
the known to the unknown. 

Proceeding on such principles, then, we 
shall presume that our readers will acknow- 
ledge the force of the reasoning by which it 
is inferred that whore two beds, or strata, lie 
one over the other, the foinier was deposited 
or formed subsequently to the latter ; that 
each one of the vast number of lesser beds or 
layers, of which even a small thickness of 
any stratum is composed, were all formed one 
after another, and, when re come to dis- 
tinguish the larger divisions and classes of 
strata, by the fossil remains of plants and 
animals, which we find imbedded, and often 
completely mioeralized in them,— that these 


* Poggendorff*8 Ann. xxxv. 468.— Thomson’s 
Inorganic Chemistry, i. i6U. 


are the remains of creatures whieh teiually 
lived and died during the period at which the 
depositions took place respectively ; and that 
the lowest rational estimate we can form will 
not allow, us to suppose any short or limited 
period of time as requisite for the formatioo of 
any one bed, the enclosing in it of all its 
organic remains, and (marine or aquatic Si 
those remains so universally are) its elevation 
from the bottom of the primteval ocean into 
dry land. 

Pursning our researches on these simple and 
truly philosophic principles, we are brought 
in succession to vecognise an immense senes 
of de[iosits, characterized by organic remains, 
in which the skill of the naturalist and the 
anatomist detects species, genera, entire orders 
of living beings which do not now exist. The 
deposits in which these occur, now in a great 
degree haidened and consolidated into locks, 
are thus characterized as distinct formations 
which have gradually emerged at successive 
remote epochs, at incalculably long Intervals of 
time. Other classes of phenomena are obser- 
vable in a series of rocks of adififeient texture, 
and wholly destitute ofoiganic remaius, which 
appear protruded, as it were, among and 
tliiough the otiiers : having, in many cases, 
an exact reseinblar to the effects of exist- 
ing volcanoes,— ' ■‘II, following a close 

analogy to suci eiuptive action. 

We shall ir» sketch presume 

no furthei o* '■’'uaintance with 

ihebubi"''*/ 'Will here briefly 

desciibf , ' Vf ro the successive 

leadr/ which all over 

' 1 iaother m this order, 

' ‘ • >riiary (or newest), 

a* ^ secondary, from the 

c» coal for.-nations : then 

tli6 ^ ;f^eu called transition ; and, 

last! V. Jry, of Crystalline texture, 

withoi Vganic remains, and bearing marks 
of bey , upheaved, protruded, or f^orced 
throur i all the others, in the way that mass- 
es of melted matter aie now forced up by 
volcanic action. 

SILURIAN AND CAMBRIAN FOR< 
MATIONS. 

Mr. Murchison and Professor Sedgwick 
have been for a long time directing their joint 
labours to the elucidation of the rocks usually 
coriloumled together under the unmeaning 
name of" Transition,’' comprising all the se- 
nes intervening between the old red sand- 
stone and the primitive rocks. They have 
been minutely examined by these two emmeot 
geologists, as developed in Wales and the 
part of England adjoining, and they have suc- 
ceeded in dispelling almo^>i entirely the ob* 
scunty in which the nature of these rocks has 
been long involved. 

From beneath the old red sandstone, there 
rises out this considerable group of rocks, 
which, taking them in the order from upper 
to lower, Mr. Murchison has named the 
Ludlo, Wenloofc, Caradoc, and Liandeillo 
formations, each being distinguished by cha- 
racteristic organic remains, and frequently by 
subordinate beds of limestone, 'i base beds 
form a well-marked connects 
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poied ^tweeu the old red sandstone and the 
slaty-grauwacke of Wales. Hence it seemed 
very desirable to apply some distinctive name. 
So great have been the recent advances in 
geology, that the term ** transition/' formerly 
applied, has (as we observed above) now be- 
come wholly unmeaning, and, in fact, conveys 
incorrect impressions. Hence these geologists 
have adopted the name ** Silurian System/* 
(from the Roman name for this part of Wales;) 
and this they subdivide into the ** Upper Silu- 
rian/' comprising the two first oi the four 
classes named above, — and^he *' Lower/' in- 
cluding the two last- 

Beneath these appear the various slaty 
rocks, which are common to Wales and Cum- 
berland. These Professor Sedgwick has 
minutely investigated ; and divides them, ac- 
cording lo order of superposition, into upper, 
middle, and lower. The upper formation is 
seen in me chain of the Berwyn mountains, 
and is thence expanded over a large part of 
South Wales, including Plinlimmon , it con- 
tains in general less calcaieous matter, and 
fewer organic remains, than the Silunau 
systems J'lie middle Cambrian includes the 
IVlerionethshiie ranges and Snowdon, con- 
taining a lew organic remains, and some highly 
calcaieous slates, & no beds of limestone. 
The same group developed in Cum- 
berland. 'The oldest Cambrian 

group occupies bf other Caerna - 

vonshire, and muC’ 

tains no organic rem ^ ^ 

In this rapid sketch, or rse, c j^jdo 

little more than explairif^ vents tbe^l 

tions which have been tRy the humaift- 
it must be understood, that^ted to the 
being mere distinctions ots rr^eriyii 
involve essential characteiisti?.." ^sive 
geological distncts. and serve to dl'n, |nder 
a luminous classification a senes, d7ll|reat 
impoitance to a connected knowledj^e of 
British strata, which lias long been involved 
in obscurity from want of such a principle 
of arrangement. 

A full account of these researches was 
given at the Dublin meeting ol the British 
Association and elicited beside^ the encomi- 
ums so justly due to the talents and persever- 
ance of its authors, many able ill\|strdlions 
and remarks; especially from Mr. Gieenough, 
who considered that .similar piinciples of 
classification might very probably be exten- 
ded to other regions ; and from Professor 
Phillips, who made some highly interesting 
observations on tiie distribution of charac- 
teri.stic organic remains inrochs, especially 
those here considered. He dwelt upon the 
important fact, .so utterly destructive of the 
favourite hypothesis of some geologists and 
cosmogonists, of a gradual advance Irom the 
eimpleat to the most complex forms of animal 
life, as we advance to the newer rocks ; that 
In these Silurian groups, though we find a 
difninuiion m the number of fossil species in 
the older rocks, yet they exhibit no inferior 
*iiy of itrueture or organization. They 
belong to extinct clasaei. Among beings of 


lower organization, as among iheU-fish/edmo 
single species may be foand even in rocks 4o 
ancient as the Siluiian system, which also 
now exist ; and he was hence led to remark, 
that it is not by any single genus, but by a com- 
bination of co-exisling genera that strata must 
be identified. 

FOSSIL FISHES. 

The natural history of fishes has been gene- 
rally considered more obscure than that of 
any other of the great divisions of the animat 
kingdom; and it has been almost entirely 
through the labours of JVI. Agassiz that a 
new light has been thrown over it, by tracing 
out, as he has done, a new principle of clas- 
sification : by this the whole science has been 
remodelled . It is also a singular circumstance 
in this mvcBtigation, that (contrary to the 
usual Older of procedure) the study of the 
fossil remains of fishes has been a material 
source of elucidation for understanding the 
relations and classification of exisfing species. 

The great principle of classification 
adopted by M. Agassiz, is derived from the 
nature of the external covering or $caleu The 
peculrir form and structure of the scales dif- 
fer essentially in different classes of fishes; 
and the nature of the covering, which pro- 
tects the animal externally, is found to bear 
a direct relation to the internal organization. 
Here then there appeals a principle of rela- 
tion which, doubtless, depends upon some 
cs^^entiai modification of the animal cha- 
racter, and tliusmay fairly afford a satisfac- 
tory ground of a real distinction and classi- 
fication ofspecies. Thi« principle, then, M. 
Agassiz has adopted; and, in following it out, 
has arrived at a gi and distinction ot fishes, 
under four principal ordeis, characterized by 
the peculiar nature of their. scales. They are 
termed, 1. Placoidiaus, 2. Ganoi'dians, 3. 
Cteuoidians, and 4. Cycloidians 

Uf the whole number ofspccies now known 
to exist, moie than three-fuuiths belong to 
the two Olliers of Cycloidians and Ctenoi'di- 
aiis, I he other fourth to the remaining two. 
Whereas, oflhe bj>ecies whose fossil remains 
we find imbedded and mineralized, none of 
the two oiders ast-named have been found 
in any foirnations below tlie chalk ; whilst in 
the lower oi older foirnations we have abund- 
ance ot the other two kinds. The propor- 
tions of these m the different formations are 
very remarkable, and have been carefully 
traced by the pcrsevenng mduary and skill 
ofM. Agassi?.. 

In the most recent or tertiary deposits, not 
only the fo.sxil orders and genera, but also 
the species, approach nearly in character to 

* These iiam^s are derived from Greek 
words, desenhiug the shape and appearance 
of the scales. 

1. From plaXf a table or broad surface, the 
scales being' large. 

9. From ganoa, beauty or splendour ; from 
the bright enamel with which they are armed. 

8. From ctef^, a comb, the scales being 
formed with teeth. 

4. From cyc(pf, a circle, the scales being 
round. 
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those now existing : though he has not found 
more than one species exactly the seme, 
'i'hose of the formation called*' crag.” in 
Norfollr, are allied to the species now inha- 
biting the tropical seas. In the London clay, 
the l>eds in the basin of Paris, and at Monte 
Boica, about two-thirds belong to existing 
genera* 

In the formations next below these, the 
chalk, about one third only belong to 
existing genera. 

In the formations older than the chalk, 
thereis not a single genus ideniieal with the 
reopnt* The oolitic series, to the lias inclusive, 
forhiS by iu species of fossil fish a very na- 
tural and well-defineil group. The weald 
fotimaticm is included in this, in which M. 
Agassiz did not find a single species ret'errible 
even to the genera ol the chalk. 

Thrtwighout the series of rocks deposited 
in the^ epochs, the two outers which pre- 
vail by So large a majority (as above stated) 
in theextsling creation, are not to be found. 
New apecies have since been created , the 
• Whole genera formed of all those species are 
new, not merely in a few instances, but 
through such a range and extent, that even 
the entire order comprising those genera is 
new. In these older strata, on the other 
ha^nd, different species, genera, and orders, 
existed in proportional abundance, most of 
which have since died away and disappeared ; 
and the two great orders, which at the present 
day form a small minority, were then pre- 
dominant. 

The most striking characteristics, per- 
haps, of^these periods are the predominance 
of those Ganoidian.s which have a symmetri- 
cal cQuclal-fin , and those Placo'idums, which 
havetheii teeth fui rowed on both sides, and 
have large thorny rays on the dorsal-fin. 
These fossil lays had long lieeri known, but 
their real nature was wholly misunderstood. 

Jn the foimations below the lia«, iiie 
character, above Slated, in tlie tail-fin of the 
Ganoidmns. IS entirely chariged. Instead of 
n tail pairing off into two eipial and similar 
divisions or lobes, the backlione is continued 
straitiiit ou, into a true tail, while another 
lobei'or fin, is formed beneath, m> as lo give 
the appearance of a tail-fin, two un- 

equal, uni-yiiiineliical, lobes. I’liis distinc- 
tion prevails up to the fishes ol the nio»t an- 
cient strata. 

The form of the teeth is another impoitant 
distinction, bearing obviously u tbieci rela- 
tion to the habits of the animal and lU means 
of subsistence. 

In strata more recent than those contain- 
ing coal, we find no fish decidedly carnivo- 
rous,— that is, provided with large conical 
and pointed teeth. In these strata, up to the 
chalk, the fiSh appear to have been omnivo- 
rous, their teeth being either {lounded, or in 
obtuse cones, or like a brush. '1 he nature of 
the food of these fish is also ascertained by 
the discovery of the fossil contents of tUcir 
intestines, in which scales of. other fish, on 
which they had preyed, have been found. 

In a great number of instances from the 
tertiary beds of the Isle of Sheppy, the chalk. 


and the oolite rocks, it is a lughly interesting 
fact, that the capsule of the eye has been pre- 
served; and in many species from Monte 
Boica, Sqlenhofen, and the lias, we see dis. 
tinctly all the little blades which form the 
branchis. 

Id the strata below the lias, we begin to 
find the largest of those large fish, of an 
organization allied to the Saurian, or lirard 
tribe ; the resemblance is chiefly in the mode 
of connexion of certain parts of the skeleton, 
and the form oftlie tecih. 

From the eenerfsl distribution of the sperie.s 
of fossil fish thus investigated, M. Agassiz has 
deduced some important and profonml in- 
ferences, with regard to the clianges which 
our planet has undergone at remote epochs 

There is a remark«ible distinction between 
these fos.-il fishes, and the fossil zoophytes -vd 
testacea. Of these last, the same genera are 
found through sever.il different formations, as 
we have already noticed; and their oigani- 
zation was such as enabled them to live 
rhtmt';li all the great changes in the pfiywir.!) 
condition of the gloVre, which accompanied 
the successive depo-itions of those lormations. 
With the fossil fishes the rase is widely diffei- 
ent. We have seen that the several genera, 
and even oiders, vary extremely from one 
formation to another. 1 bus the Changes in 
the coiistiinfion of the globe, which accom- 
panied the successive epochs, were of such 
a kintl ah these genera ot fishdik were unable 
to survive. We see at once, treason 
for 18 diffcjience between tlieX) tnd the infe- 
rior ^asse*;, in .he greater perfection and deli- 
p their organization ; their rnorecomplica- 
lx /ruetuTc required important modifications, 
aci^rding as great changes took place in the 
climate, and various physical relations in the 
order oflliirigs on the surlaceof the globe. Here 
then wasthe same bcdutiful series of adaptii- 
nous, existing in as high perlection myriads of 
ages ago as :a the present time: displayed- 
equally in all the long serii s of cieaiions.b/ 
winch the globe has been gradually brouc'it 
into Its present condition, and evincing tiuj 
ever-enduring and umvcr.s.il mfiucnce o! the 
same ciearive I’o-.ver ami Intelligence. 

The fi-lie.s ot each ot the g:e.ir penods of the 
earth’s toinuiiioii are thus essentially different 
from each oihei, but each seius agreeing 
among tlv;rnselves in some peculiarities of 
orgdiii/ation. ’Die multitude of specie'-' so 
coexisting must, doubtless, have been firteil ay 
that peciili.'ii organization for the particular 
conditions which pievailed on the sin face of 
tlie globe at the time tiiey lived. So, likewise, 
the disappearance of whole species and genera, 
ia the evidence of gieat and universal changes 
in those attendant conditions of the external 
world, which introduced anew order of thmgii 
unsuited to that peculiar organization witn 
which they were furnished. Thus, not ooJy' 
individuals, but whole families and epecic^ 
perished; not only a few specie*, buta^cf^ 
range of species, comprising a whole i 

and not only this, but so many genera dlntiida 
up the larger portion of an entire order. One 
common peculiarity constituted •the distinc- 
tion of the order ; that peculiaritf was no 
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longer t^uired to oxiernal nature, ^he wtaole 
order therefore i>f)i i:$hed. 

Did then these vast alterations in the plan 
of nature take place suddenly ? Was this 
immense desti action, not only of animat life 
but of a whole system of orgauizalion biought 
about at one time?- in a short time; or did 
make place by more gradual changes? by a 
series of changes so slow as to be impel ceptible, 
going 00 through a countless series of 

M. Agassiz has intioduced some leiiiarKs 
bearing on the solution ot thej^p que‘‘tioiis. He 
observes tliat, ui some cases, local and tran- 
sient causes may be capable ot pirorlncing such 
effects over a certain cxionl ofdistiict: sucli, 
for example, as volcanic eruptions. A sub- 
marine eruption might dcblroy all the tisb in 
the particiiittr region where it look place , but 
this would haidly account foi ilic disappear- 
ance ot species And fiPiienif however extensive 
or otlen lepealcd. M. Agtt-siZ pos^eS'en npe- 
eimens in which a great nuinbei ot I'ossil 
fishes arc crowded into a small space ; and the 
appearjince of the whole is such, as to impicss 
the spectator wuli tlie belief that they weie 
dcalioyed and inibcililod, as it were in-taii- 
taneously, by some ‘iiuhlen catasiiopbe * such 
as <i sudden ei uplioii of volcanic matter, ora 
sudden influx ol fiedi water , oi ev'-n the heal- 
ing ot the sea by d siilimanue volcano. 

• 

Such causes as tliesc, liowovcr, could be 
only local; and it is evident we must lefei to 
changes, upon a mucli hrgci scal^, in the 
condmon ot'tlie eaith’s suirace alone c.jpa* 
ble of pioducing the gic.ilei ellVcts we h«vc 
above descntHiil. INI. Ag.ii'.iz appojis to lean 
to the tbeoi y ol tlio.je geologists, ulio contend 
that the great change', which have affected 
theciust ol our glolie were bionght ab«iil by 
vast and sudden culastiophes and that, c<u- 
responuiiig wiili the ocrui rcnce of these con- 
vulsive inovomcrits, iho gieat changes m the 
clidiacteii^iif s of animal ami v«"geiable life 
weie «s suddenly intioduryd. 'I’liose ot our 
jcadeis wlio have piiuscd llie nia^lcilv but 
exticincly pnpnl.u woi . of Air. I yell (and 
we hope il>e:e whll be few who have nyt \ will 
know how to estimate the claims ot this 
theory. 

M. Agas'iz commenced liis lesearchcs on 
ihe Continent ; but h.ts, inoie iv#rcntly, 
extended them to an cxaiiiination of the 
Specimens found iii Knglish collections. 
Ib ie, irnlecd, we liavc been lon^ accu- 
Tonlatuig these geological trca-’Uiec, in 
which our island IS p^'( uliai ly rich, Imt with- 
out fully undeistauding tlie value of them, 
until M. Agas,i7 has pointed it out to us , and 
Mvested many of these accumulations of neg- 
le'jted lemains, with a new value ami iateresf. 
He has found, m the Knglish calunels, 300 
species neiv to Ins reseaiches. Here, then, 
was an interesting, perhaps critical, moment 
for his speculations : his viewq were thus put 
to a severe test. All these specimens, however, 
were louod to fuinisb a complete verification 
of his foimer inferences, and entirely to cono- 
borate the laws of development which he iud 
previously determined, in regard to the sue- 


ceasionof these orders of animals, during the 
‘ different changes which our globe has under* 
gone. ^ 

The oldest formation in which fOMil fiabss 
are found, is the Siluiian system of rocks ; in 
which tiieie are five or six species, exhibiting- 
the first appearance, in the primmval world, 
of this long-continued seiies of veitebrated 
animal-. ; the species of which become more 
and more diversified and numeious, as well 
in their outward forms as in their organiza- 
tion, as we advance to tlie later formations, 
^"ct, as wc have indeed already noticed, 
ihosf vi’hicli do occur even in these must 
ancient ro»-ks, the fust of living beings which 
tenanted the globe, weie aminuKot the most 
peitect and exqiiisiic atiueture and organiza* 

tlUli 

A iiighly interesting accounr has lately heeu 
given to the Geological Society, by Mr. Mur- 
chison, of the discovery of fossil fi^li, in the 
new red sainlstouc of Tyioiip, in Ireland, 
being tiio fii--t discover y of such remains in 
the paiticular stratum, tliougli they were, 
known to exist tn others of the gionp to which 
it btloiigs, 'I'he pail of the foimation in 
question surrounds and includes, a small 
coil-fiehi, but repo'^es. for ilu; greater part, 
on mouatain hmesrone. 'fbo sandstone con- 
Mst.,of many (li-Litict bciJs, which have evident- 
Iv been depo^lted at different, and widely 
sc|g|ra ted, periods of lime; since some of the 
lower exhibif. on tlic tqiper surface, the iiiark<t 
of the nppling acrioii of water, and must, 
llieiefor'’. h,ivo long piesenP'd an exymsed 
surface lo a calm sea. It is in ilie lowest beds, 
twenty-five or thirty feet below the surface, 
that the fishes arc found. 

Another cunous ami interesting fact, con- 
nected wiili these iC'earclie^, has been the 
light till own bv them upon some veiy singular 
sjiecimciis, winch liad been, for years, in the 
pos ession ot Dr. Hucklami, but ot which nei- 
tliei lie, nor anv ot the numeious geologists 
ami natiiiali-'is who exHuiineil them, could 
iiiake out aiiytliMig. Tlicy aie now asceitaiti- 
cd, bv co.siiian^on, to be the law-bones of a 
laie fos-^il fi-ilijol wlncli four different species 
aic now leco.’nisvd, in the oolitic formation, 
bv (be acute luvcsiigalions ol Dr. BuckUnd. 

AVe liave alludt J to some remains of fossil 
hdios, which luMi A icsembbiiK’e to those of 
the S.iutian replilcs, (ilie tiilie including the 
li/aid*; aii<J I rof'o hies). We mu-i not omit 
one very remarlcalilc iti'.tance, which throws 
con^iideidble ligiitou this tioil of relation. 

In the limestoiu* of Burdie-house, in Scot- 
land (belonging to a deep-seated bed of the 
coal formation, beneath ail the beds of coal), 
numeious specinaens ol fossil fish were dis- 
covered by !)i. Hibbeil, a few years ago. 
Amongst other remains, he has since ('ound, 
ill this locality, many specimens of teeth, 
scales, and laige bones, apparently of a Sau- 
rian chaiacter. This being mentioned to M. 
Agassiz, he at on«e traced au analogy which 
has enabled him to explain, with the highest 
probability, the nature of the animal to which 
they belonged. In the tropical parts et 
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America, he immediately called to mind a 
specie® of h.«h (the Lepidijsteiasi), now exiling . 
which iti niiiny (loitits, h sirikin;; ieeetn< 
blance to the ibaid trite. Tlie foi ii of its 
scales particularly, ap wtll as of its teeth, are 
exireii ely similai to those of tlie crocodile 
genus; and even its inieruAl orfjantzalion 
loini'ia soitof rfumeclinc link between tiiat of 
a fi<h and a lua;d. U tie sw iinoiinc-hludder, 
when miniiiely examined. i>. found lo l)e, unn- 
tomic<illy, at»iu; /tnig ; aiidaj j/ioucliesclo-’cly 
ill^lIU(tule to the lun^s ot leptihs. Jtiias 
a remil.ir tiarhea. coniiminicaiinir with a 
gloiii'^, suMouneltd by lit'aments intended to 
open and shut it, con-nitnuiit; an appaiatns 
ttvOfpi oi a nioie coinplicoted stuictuie than 
that of many leptiles. I he hcaif, anaui, re- 
iiembies that ot -i icpuie in st me paittcnlars. 
With this fi»h i\I . Apa-i.'i/ compareil the 
aauraid rem.nn** (as thev liad he< n piovi-^ioii- 
ally loimd at IJuidn^-liou'-e * he w.is 

materially a''fi‘'l^d, aNo. m nuiking out the 
analogy. **t'> Ilit entiio head ol .i lai pc tos-il fihli 
in the niu^t'um at J^edis. lU tlii" '>01 1 of 
conipaiibon, he ha*' at length clao'ifud the 
tossll lemains into a new genus, vuuler the 
name of AlegalictliNS . of which moie than 
one species are now lecofiniheti in the toal- 
helds Ot Stotlaiul. 

These invebtigiiiions were given in a paper, 
read lo Vhi* Uoyal Sonely ot Tdinhuiph, hy 
Dr. tlddeil. (Dec. 1634), who, in comlu- 
sion, well oh>eived tlie impoitand||t in 
geology, ol such analogieb viitli living species. 
In this in-tAnce, he ohsoived," M. Ac«<‘'«ix 
bad iescut<l lioni ohscujiiy a sauioid fisli, 
dwell iiig among the lakes and ii\ers of the 
most iheijual regions ot Aincnea, and reii- 
rleied il elu< idative ol one ot the most eailiC'l 
stales of oui planet, wlicn, in the laiignagcof 
this iiaiiiTriii^t, h.sh iiniicd, in ihcir pamcolar 
oiganizatiou, itie charrictcr ot reptile^, be- 
longing to that class ol a .iinals v\lijrh only 
appealed in lai gieatci nunihcia duiiiig a 
Jatei ej oc li.’' 

ELE\ ATlOxV AM) St;fiSn)KXCE OF 
LAM). 

A paper was icsfl lo 1 Ik* ( jeologiral Society, 
ovciidn-r iB, JBB.j. im wIhlIi l>r. I’li'ncl, of 
(. operilia ' eri. giv, s a ddailed de-ciifiiion of 
tlie e\idcrites winch he li.is colhcled 111 a 
tour, iii the f.irt ol a '‘uhfinieiK c, (I'li.ng the 
last h.ill /’{tiiuiv, ol ihecfvf cci't fil Ci ein- 
Innd, i.etween N. hit M)“ .it»d I his is 

«:;viuctd hv iiic mills nl hoij-.c.s uiiil vd’age'- on 
the slioir., winch am now <'n\ei.d at liii:li 
water, rind, in some insiaiices, aieoiily vi-jlde 
at vei y low' tides. 

1 1 orii a .st.ilenK nt, hj' Capf.nn Fitzioy, 71. 
N , lend .It f he same UK ' tini:, it apj e ii*. that 
lliecai ihqu.ike ol fchruaiy , Ih.’t i, on tin roa-i 
«l CIjiJi, not only pioduVed an niteirition 
ill the r'irnenis I ni tii.il the inland o( S. IMaiia 
w’as permanently elevated len Iret. Another, 
and iiiuie dcailed, account olllie samee.trth* 
quake, w.i'. given in a letter horn Mi. Ahson. 
'J lie mo-t reiuarkahle i iicwiiiStarices were 
these . Foity m'nute.safiei the hist .-hock, the 
sea Huddeniy retired **0 t«i , that a great pari of 
thehoiiorn ol the hay, at the port ot Talca- 
liuno, wda laid diy ; but tiiti water very soon 


afterwards retuitied with racrea^ied iriolence 
and floweri twenty feet over the town, cairy- 
inp everything before it. This was repeaiiid 
Ihiee times. The same thing occurred in ilie 
earthquake which destroyed Ptneo, in i7,;o 
and 1731. In the present instance, the land 
pcrmtinenrly rose two or three feet oniheshoie 
and in the hay Mi . Ali-uo also meniums die 
existence, neai ^^llpar^^iso, of recent in.iiine 
shells, 1401) teet above the level of the ^ 
and, in the I av of Valparaiso, he say^.a lock’ 
which, in 1817, could he passed over 111 a 
bo>i, IS iiowr diy except at spiirig-Udes. 

At the Island of Juan Fernandez, a .snmlaT 
recession, Sind then violent intinx ofihe sea 
took place ; I ut here it was ar conipcin eil hv 
another remarkable phenomenon, iisimely, the 
bieakiiig out ot a Rubmanne vq^cano, wii.cli ♦ 
caused an immense agitation and boiling ot 
the sea. 

At a meeting, of December 2n<l, a papr rw.is 
read on the elleets ot eaitliqadke wjue- on 
the coad', ot the Pacific, by \\ oodhim. 
Palish, K-q. Indus valuable luemou. th>< 
author has collecicd all the iiifoi inalion ho 
could obtain tioin vi ell-aulhenticsiTed hi'ton 
lal H< counts ot esnthqua* e^i, pioduciiu; ilio'-c 
sudden over flowings, or r.itlur nnrruuue 
w,»ves, in the sea of vvtiieh we haveiu-t ‘'pokcri. 

'1 lie-e aie highly curious, «nd aUc-t the Vd-.i 
^01 ce with which tnioarls ot the ocean, uii ii . 
the-e ciicuiiist.irK es, have taken place 1 iiev 
by no mcari' «/iivn/6 ac(ompanv etii thquak'-, 
ill ta< I V t‘ii*leiitly depemJs ontlicdueciioi* 
wtiK 11 the siioi k ta*. e-, and the localitv ot ii« 
or’gin. whvihet buch an eflecl will be pio- 
dueedor nut. 

A most remarkable and instructive etamjtlc 
of the gia<iual and permanent rise of tihm:" 
iiact ot land, i- that desciibc'l by Mi. J.vei 
as now taking place in Sweden. (/'Ai. 
Train., iBBri, 1 ) 

It IS more than a himdn d years s nee the 
Swedish naturall-.t, f,’el-ius, declared hi- opi- 
nion that tlie level of the wafers, boili oMlio 
Jtaltic and llie ocean. v\:i- suflciiiig a g fi'l i.d 
rlepie^sioii ; that i-, that tlieie wa*- a r lirintc 
111 the iditin r U \el ol the lain! Jind the -c <- 

\'oii Jbicii, in tlie rouisp of hi*^ troi'’ ni 
Sweilen and N orway, about tNAerilv-live veins 
avo, l^^iirid, at Kcveial jilaces on llic westein 
sl'oie- ot Seandiiifivi.i, depo..its ot ’“and f.tid 
mini, c otilaiiiing 11 u met ous tlit lls lefci > ibk' to 
Rpvi'ies now living in tin; neiglil oui mg oit^aii. 
Fiom tills nicuiiislance, and tioin ui’touiiis 
wlindi he received liorn inhabitant® of 
coa-ts of the iiothniaii ijiilf, he interied lha| 
Ptisius was correct in legard to a gradiia! 
clninceof lelalive level. As the .sea caoaot 
yink in one place wivhonl tailing everyw’lirm. 

\ on liucli concluded ihaf ceitain part® ot 
Sw-eilen and Finland were slowly and insensi- 
bly ruing. 

Sonic* diflerence of opinion^ however, pr<^' 
vailed on the subject; and there 
wanting able observers, who contended t 
tlie mfmences were founded on 
data, and, on other grounds^ denied the Ifu ’ 
of the ^latemenl altogether/ * Tins qnc*' 



DANGER OF SUSPECTING WITHOUT PROPER EXAMINATION. 281 


ehu» »rquir«d additional iniereat : and Mr. 
|.y«ll. determined to investigate tlie facts him- 
hclf. made a tour into Sweden for the purpose. 

He visited a considerable p»it oft he bhores 
of the Bothnian Gull^ between Stoefcliolm and 
Geflii, and of the western coa^t of Sweden, 
heiweeii Uddevoiaand Cioiheubiir^', distncis 
part to 111 ally alluded to by CVUius He exa- 
mined several of the niar.'s cut by the Swedish 
piloN, under the direction of the Swedi'-li 
Ac.niemv ol Science^, in 1820, and found 
ibe level of the Ibiltie, in calm weatliei, 
several inches below the nrarU'-. He also 
found the level of tlie watrrs several feet below 
rnaiksmade seventy or a bundled years be. 
fore. Jle ubtiiincd sitnilai rr-sulls on tbesido 
or llie ocean; and lound, ii‘ botli di-'tii(t«, 
tliat the le-'iiniony of the inhabitants exactly 
agreed vM ill tli.rt of tbcir ancestots, leconled 
by Cebin-. Alter conlimnni^ the accounts 
f'lvtriby \"on lliub, of ibe octnrience, on 
lilt* ‘-idf ot tbe oil an. ol elevated beiK of 
rfrnit ‘*n<dls at Various lici<;bli, fiom 10 to 200 
feel. j\lr Lvcll di.-coveied, in nddi'ion, 
<l('IiO‘i's Dll tliii side ot ilic UotliiHaii Gull, 
t-etween Stoekliolm and G tic. ci)t,rmnng 
lii-sil siiods of ibe sju cn v^IimIi now 

oliai actci i/e tlie biarl!"!) \v. iters ot the sea 
'1 iiesc, o< ( ur ut vainniN < levatiD'j>, of Ironi 1 
to 100 feet, and sOtm-time> u.'-iii fiOv miles 
nil'unt. I lie fhidU are part y inaiine and 
pal '1 V tluvianic : ilir iu.> tine -peeies ai e rd« n- 
tiia) wit'i rluisH now liMiis; in the ocem, hut 
ate dvv.'ili^h in ‘■i/i-, and m vei aliain the 
..iverane (iitoen‘'ions of iI'Dm' winch live in 
waiei.-s -ufHcieiiily salt to ei hem to 

reach then full develnpi. i nr . Mr. L\c!I 
conclude'-, in j»eiieral, that tv.l.nit of 

^weilfn ne n ndci mi it Rindual *iu‘, tothe 
amount uf tii'o or (lure fert in <i rcntinif, 
wliitc other parts, vi^iird by liim, fiinliei to 
the souili. appear loexpeiiencc no movemerit. 

All tin se f.icis have an extremely v'lbi.iblo 
br.itHinoii ccohuMcal ilu oiits. 'I'he fact tliat 
A slow, (iitd impeiei’|)Hblv gradual i is^*, i.s now 
r iUiij; place 111 one lame (Im : e t of ihecailli, 
a Inlst a ^iiikrim has iiem <li'-d uonm on in 
ariotlier, afhint u- thf‘ stnnu; c><''‘iid of (ib- 
SCI ved fat 1 s !oi adiuiitiic:, a^ .i lui'i pIiiId'oo- 
phii al cause flit li'-e slow, ai.idual, eli vaiio’i 
of land oui of the sea, in nllici c.ise*. ,.ml in 
earlier epochs. Jo account lor lire atiiial 
appeaiaiiei^s of slial I, now bundled'. <^i thovi- 
sands ot feet above tlie sea, coiiTainiiii'; bed. 
of ma I me slicd *s and aiiiiial liiuaiiis, w(* le- 
quue notbiiif; hut a n p^iiiiou oi Kuber ctm- 
siant Bucce^-ion, ot sm 1» (vents as.iienow 
gohii; on in S\\( den and (irecidand, to aceimnt 
for all tiiose level, or but dn;nt’.> imdined cl. - 
^.osiiioiife, wliieb, to .-o vast an » \i( ill. have 
contiibuUd to form oai exisling contiM'-N. 
Ami where is the slii-liP sl gionnd ot pioiia- 
brlily for supposing tliehO cbaimes to have 
gone on at amoie laprd i .ite un mci Iv than 
riowl And il we lomi anvilnng like ilie 
lougbe't calculation, w hat lenuih of time sludl 
we assign foi 1 lie ( lev .ition ol anv one, even 
of the supeihcidl and most recent loiina* 
ttons? 

But the effects of earthquake waves is a 
subject QOt less worthy ot coubideralion. Some 


gf^ologisiH have contended that the sudden 
elevation of mountain chains, by volcanic 
forces, of whose intensity nothing, in the pre- 
sent degenerate condition of the globe, can 
convey any idea, caused mighty waves, delu- 
ging, ut one sweep, vast region.sof the eaith, 
and accounting for nviimtous phenomena, 
which tiio.se of another f-ciiool attiitiute to the 
action of oidinai y cau-^os, acting through iin- 
uKmscly long peiiodsof lime, 'i’licse earth- 
quake waves give us an idea of tile extent to 
which such causes can act under the inHiience 
ol Vide line foicc'., of liic liiclicst intensity of 
any wiiliiii liumaii expe.Mcnce ; t.e., capable 
of piodiicingiocal iinoads, on pai I icular coftsts, 
to all exiciil ahsolulelv loseiisilde C(;nipuied 
vvitli tiiOsc which lulls' be luiagiiied in oider 
t'l account i/i this u/tij loi gooioi^ica I piieuo- 
mena. We rnav flien calculate, in some de- 
gnu*, what enoimous inlciisiiy iimisi be sup- 
p.^"' d in an t ui 1 liquakc, to c m-.e an inun- 
dation of any considtialde li.ict of couniiy. 
Fuitliei, w(j musi own, we hud it iw»pus''ible 
to conceive liow the upheavtug ol a mountain, 
from the botioiii ol (be sea, supposing it mei( ly 
toa-cclrd unifbimly and sitMdily, could pio- 
rluC'* «/;/c wnicdt rill. It ser ips to Uis Solely 
tlia tieiiihimg motiuii nnd r.inid shock of the 
eaiiliquake, which produces llic wave. 


ON \N IVClU’DlliLH EXPERIMENT 
US! WHIGII Tin: HUMAN BODY 
LOSES irs WEKJH [' . 

IlEL'\itD UY Sin David Brlwster and 

ANOUILH, 

Highly exciting astfic*' marvellous ** rnav 
be to a bilge piopoi lion of rnankintl, even in 
the MiO'.t advanced state ot civiluation yet 
known. It ijuglit never to be iliawn tram 
sources wio'uce tiuih mav be obi.iiir-d bv 
indii'^li V of ri*s(>jicli, noi fu ni-lred 
by men whose dn/ti, 'lom lieu inteiletinal 
lank, mav be l‘•'‘elvcLl, wirboiit examination 
or sii.,;, not oniy by the ignoranr and 

uni otic. 'iMig, hui I'V Hi. my v,bo me in i im 
liabir cencraMv O' i fMpiii irifj proof wliencvcr 
It ispossilile to be (jbl.nncd. 

To suborn na'n.c, nnd abuse knovlcdce, 
for lilt* vwlgu pill pose of cxi uirn: .siiiprisc* 
ammig tile i^noi . 11)1 , can now nc\ti a (juiu* 
nio’c ib.iii a vciy sboii nwd succi^.s, ,j|)d 
is.ust cveniuAlly, be pioductive of great 
hiimili.iiion. 

Rc-id'“;, thrre is abiinibantly Puffic’.ent 
aiMoiig the Kiand, and even aiuong llie miimte, 
oj iiiiioiiM and pinductious of n.»iutc, to s,'iri..fy 
till* 1 ‘iost i.iVi'iio.is anpciitc foi tin**' wnad^.., 
fui” and the ‘knew/’ witliom f.ibiiccihiig, 
Ol ciicul tting, ivlicn fibinatcd by otiui-. 
statement-, at niter \miance with all l.e»vv.i 
dcth, and u 'liciing t licin ni'o tire world }ii ,i 
inanuei tcr.ding to ili^iuib llnit conii euce ir 
the ron-iaiil ii:ir,oi n.iiy in lie* lav\ ^ of »iat;’ . 
winch c«nluiies,ot investigafimi ba\e cm- 
billed to pioduce, and upon wbuii the p! ii- 
sopliic luinii lepObus wiiU saUtslactiou 
delight. 
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Without meanintr to impute ignoble motives 
to 1^0 eminent a philosopher, and so acute an 
observer, as Sir David Brewster, it is. at least, 
sill prising to see him expose himself to a 
ohaigeof this nature, and that, too, in a work 
whose very ill ten lion seemed to be the clearing 
of the miorl's eye, the strengthening of its 
vision, and the increase, to borrow an astrono- 
mica! phrase, of its penetrating power, so that 
It might pierce more thoroughly the mistiness 
which superstition and knavish cunning, some- 
times tor base, and frequently (or criminal, 
purposes, envelop some simple, but little 
koC^n operation of natnre, or some refined, 
but only partially exposed, process of art. 
Sir David had also an abettor, il not an accom- 
plice in the late Sir Walter Scott, hut in him 
the love of mystification, and the practice of 
ingenious deception, were so predominant, 
that we rathei wonder he wa's content to play 
so secptid*rate n part in the case which wc 
are about to refer to. 

» 

In the '* Letters on Natural addre*:- 

sed to Sin Waltei Scott, Hart., hv Sir 
David Brew«iter. K I!., l.L.D., F.ll.S . 

V.P.R.S.E., Ac.,’' p. &c., is the follow- 
ing passage : — 

One of the most remarkable and inexpli- 
cable experiments leiativc to the stieugth of 
the human frame, which you have your- 
self seen and adniiied, is that in which a hea- 
vy man is raised with ilic gi latest iiiciUiy, 
when he is lifted up the in'>tatit that Ins own 
lungs and those ol the icicons who laiaed him 
are inflated with air. This exper.mcnt wa?*, 
T believe, hrst shown in Knclatid, a tew yf'aii 
ago, bv Major H.. who saw it pro formed in a 
laige party at Venice, under ihc* direction 
of an officer of the Americnn Navy, A'l Major 
H. perlomed it more than onfcin m> pie- 
.seace, I shall dcsrrilie, acneailyas po^'dlitc, 
themetliod which ho pie?cril»efl. The heaviest 
person in the patty lies down upon luo chairs, 
his logs lu'ing supported by liie oiio, and Ins 
back by the othei. four pot con-, one at 
each loe, and one at oacli •should, ‘i , thoniiv 
to raise him.andihoy fmd hi- dcinl weight to 
be very great, tiom ttie diflicti'lv they expen- 
ence in supporting hiu'. Wlu-n he is Tcplared 
in the cliair, ear’ll of the four peteons takes 
hold of the body as bdoro. and the person to 
V>e lifted gives two signals hv flapping In*, 
liands. At ihe first signal, ho himself anil 
the four lifters begin to draw a long and full 
breath, and, wlien tiic inhalation i- comple- 
ted, or the lungs fille<l, iho second -ipiial is 
given for raising the pe, f-on from the r haii 'I o 
his own surprise, and tlcit o( Ins beaiors, he 
liscs with the gieatcsi f tnlilv, as if ho v\ere 
no heavier than a fcatlicr. On .seveial oc- 
casions, I have o! served that "hen one of iho 
bearers |>er(i>rms his pait ill* by making the 
inhaltition out of lime, the pattof fhe body 
which he tries to raise is left as it were helnnd. 
As you have repeatedly seen tin- experiment, 
and have performed the part both of the load 
and of the bearer, you Can testify how remark- 
able the effects appear to all*parties, and how 
complete is the conviction, either that the 
load baa been lightened, or the bearer strength- 
ened, by the proscribed process. 


'' At Venice, the experiment was performed 
in a much more imposing manuer. The 
heaviest man in the party was raised and 
sustained upon the points of the fore-flngers 
ot SIX persons. Major If. declared that the 
experiment would not succeed if the person 
lifted were placed upon a board, and the 
strength of the individuals applied to the board. 
He conceived it necessary that the beareis 
should communicate directly with the body 
to he raised. 1 have not had an opportunity 
of making any experiments relative to these 
curious facts ; but, whelhei the general effect 
IS an illusion, or the result of known or of 
new principles, the subject meiits a careful 
iiivestigalioii. 

The circumstances under which this nar- 
ration IS given to the puldic are such, that if 
the feat, said to have been performed, was nut 
so utterly inciediiile, they would be amply 
suflicieiii to procure for the ** wonder,” ready 
circulation and unhesitating arceptatiou even 
among scrupulous observers of truth, Heie 
a jMajoi H, is stated to have performed the ex- 
periment siicres'.fully in Sir David’s piesence, 
and Sii David Brewster, F.R.S., addressing 
Sir Walter Scott, F.Il.S.K., speaks of the 
feat as one “ you Jutve seen and admired," de- 
scribes the experiment as one“ you repeatedly 
hare seen, mid formed thepart both of Ihe 
land and the henet " and “ran testify hnu' 
lemaikuhle the effects appear to all parties," 
See. 

A< Sn alter never in his life-time publicly 
nolired iliu appeal nor contradicted the 
staten^ent. he united his testimony to that of 
3ir David, and as if even thisunited evidence 
could he strengthened, there comes “over 
sea” anotlier ( ircumstanliftl account of the 
.<-a me feat, and that from a quarter in wiiirh 
no ronfedeiacy could be suspected, unif*'* 
intlced the American naval oflicer, wbo tauiU' 

It to Major II., at Venice, had carried it 
an O'-s th* Atlantic, and up the St. Tawienre. 
In an Ameiican peiiodical, StUiman\ Joui- 
viil, So. hi, published in Apiil, theie 
the following communication to riii 
Editor : — 

K ing-ton . 1' pper (' inada , Octobei 3l 

" Sir,-- As a subscriber to your valual !♦’ 
journal, 1 take the liberty of asking of some 
of voiii *s( if.n(ific readeis the rationale of the 
following cxpeiirnent. 

•'An individual j.s to place himself on n 
stool ora t.ihleonhis hack, with his aiinsarid 
leg<? cio«-ed. Keepina the whole body siiff. 
four or sjx others are then to place thcmselvts 
at al out equal distances, by the sides offh'“ 
fir'-t,- '•ay two at the shoulders, two about 
the muldle of Ihe body, and the otheis by ihfi 
hips and thighs. Extending the fore-finge»t 
of eacli hand so as to touch the body, sonie 
what underneath. At a given signal, jh® 
whole pally are to take as full an inspiraunn 
as possible, and at another given surna', 
simultaneously to tespiie very slowly, gently 
pressing the body upwards at the same limP- 
when It will be found to rise with 
slight effort, and to continuo risipf 
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breath is exhausted, when it will suddenly 
fall down with great force. The operators 
must be prepared for this circumstance, and 
immediately pass their arms under the body 
to hrealc its tall ; it will aNo be well for one 
individual to hold a pillow under the head 
foi the same purpose. The experiment ap- 
pears to succeed best in a closed room, and 
if the inspirations and respirations are not 
uniform, it will fail. 1 first saw it tried about 
twenty yeai^ ago, but have never yetheaid 
or seen any satisfactory explanation of it. 

I am not aware that it involves any piin- 
ciple adverse to the known laws of gravitation, 
but it certainly appears for a short tune to 
act independent! y of them. If you deem it 
(this letter) worthy ol a pas-.ing notice. I 
should he glad to sc>* it ; it otherwise, let it 
be deposited in the Aicliives ol ilie College 
ofLaputa. “ lam, Sir, re‘«pecifully youis, 
James N ickalls. Jr.’* 

In this account .respiration is one of the 
conditi'Mis, and the experiment differs m some 
olhei recpeels from Sii David's, not maleiially, 
however ; but so tar as ii does, the i‘\it is len- 
tliMed still moreiinprobrible. This genilemau 
;)Iso Slates that lie “ .sau< tt tiiM ahoiu twenty 
yenn** before, and still, in l3.‘34, “ he had 
never yet hctu d or .seen any sati^fuctoi y expLa- 
TKituni of It 

What shall be believed, then, of? this exit a- 
ordin iry fact, so extensively piomulgaU-d in 
the Old Hcmisphete, and echoud hack from 
thj New^ We a«gree with I'le e'fttor, tn the 
)ourndl above leleried to, ih:it“ if !•» desirable 
that it should be deei led cither tli.u the ap- 
peal nice IS illusoiy, oi that a leasonable 
can c siiould be assigned.” and aUo with Sir 
David lircwster, who says, at tlie ct^ncUisioa 
of lliei-xiracf given, that“ the subject met us 
a raieful invei^ligaiion.” 

We have the satishiction of laying hpfore 
our leadcis an iiive^tii’.vtion .'ind decision, 
m ulc Willi a ino>d c.netiil attrMitiou to all ihe 
cii cumst.uice*> di'^ciihed \)y .Sn David Diews- 
ter. \Vc h.ive been pci milted hv an “ Ex- 
periniental Societv,” wlm h Imidsils meetings 
U) Londoii, to h ive acre',-, lo that oait oi their 
iiiiiKite-hook, in which the uit i oduclion and 
uiveAiigation of this vciy subject, and the 
final (lecision of llic Societv, are recoided, 
Tn Older lhal the weight due to thi.-f investiga- 
tion ami decisinii iiiav be jiioperly e'-liniiUed, 
we shall slate, that though nnm' ol the mem- 
beis pO’.'.ess names which aie to be compared 
willi the flplcnduui of those of tlie knight or 
ofihc baronet m question, yet some of lluMn 
have distinguished tbemsclvc in the sricnlifie 
world, and they all have a refiutation lor veu- 
city, feuflicienl ability, habits of obseivation 
and patient inquiiy, quite sufficMent to qualify 
them lo form a competent jmy to try the 
question. 

Though the members of this society systema- 
tically avoid notoriety as a body, the name 
of the membeifi who assisted in tins cxpeii- 
mentmay.in this particular case, be known, 
if any person should think it worth while to 
express the wish for them. 


2ai 

We also, for the same purpose of proving 
the confidence that maybe placed in an in- 
vestigation by these gentlemen, shall state 
shortly their mode of proceeding. When a 
subject is'decided by them to be wortbyef-ex- 
penment, a director of the investigation is ap- 
pointed, at whose command all the means that 
the society, as a body, or each individual so 
disposed, caa furnish ; and to avoid distraction 
and confusion, and ensure effective co-oper- 
ation, his instructions are implicitly followed. 
At the conclusion of an experiment, made un- 
der these circumstances, the whole of the mem- 
beis present discuss the proceeding, and sug- 
gest any omissions they may have observed ; 
if tiiese are important, tho experiment is re- 
peated, and so on, until every doubt of every 
individual is removed, and unanimity ob- 
tained. 'J'his result cannot always be arrived 
at by one expenmeut, or in one meeting; it 
was not on the subject in question, but the 
process is repeated until it is accomplished. 

It was under such a piocedurc* that the fact 
desciibed by Sir David Brewster was exa- 
mined. Almost every member of the society 
was, at one time or other, “ t/is load or the 
heater,*' hut particularly the heaviest and the 
lipfhtest peisonsofthe number were always 
lifted. As might be expected, the opinions 
were various in the first experiments. The 
differences however became less and less as 
the investigation went on and theproofs were 
multiplied; and at length they entirely va- 
nished. The final unanimous verdict of the 
society being, that no such effect was pro- 
duced as that described m the Letters on 
Natural ilfag-fr, that there was nothing what- 
ever remarkable produced by the mode of 
liftinir and that the facility which was ar- 
qiiiied in the lifting was no more than might 
bc" expected from the promptness which the 
bearers, by practice, acquired in acting 
uniformly togethei , upon a given signal. The 
feat of i.ii‘>ing and supporting even their 
most minute riuMuber upon ihe fore-fingers 
of SIX pei sous, they found quite impractica- 
ble. 

If this verdict should, by any accident, 
roach the eai of Sir David Brewster, and 
he should think any further trial necessaiy, 
we die authoiixed losay, that the" Experi- 
mental Society” wish it lo be undeistood 
that they aie ready to undertake it, under 
any modificHtion that he may be kind 
enough to .sugge^^t, and, after following his 
in'.tmctions with the most scrupulous ac- 
cuiacy, to state the result to the public.* 

Until some siirli le-agitation of the ques- 
tion sliould take place, we think after 
the above investigation, it must be admitted 
that the appediances described by Sir David 
Brewster w^jie illusory and that no reason- 
able cause can be assumed which will pro- 
duce such effects. We think, also, that 


* Notwithstauding the conclusions at which 
the Experimental Society have arrived, we 
recommend to our readers a trial of the expe- 
riment, and they will be satisfied that the effects 
are really astonishing .-Ed. India Revieto, 
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scientific men should abstain from giving 
currency to such monstrous iinprobabiliiies 
unacconipaiuied by refutaiion or explaua* 
foiy lemai k. It would be lar better to con- 
tinue the inquiry into the cause, * either of 
tlie fact or of the error, and abstain fiom 
publication until sotne satisfactory inior- 
mation bad been obtained. 


THE TRANSACTIONS OF THE LIN- 
NEAN SOCIETY OF LONDON, 
vo). xvii. 

The contents of this portion of the Transac- 
tions are, 

A commentary on the fourth part of the 
Hortus Malnbaricus. By (tlie late) Francis 
Hamiitoti, M. D. &c. 

Memoir on the degree of selection ex<»r- 
cised by plants, with re^ard to the earthy 
constituents* pi eSen ted to iheir absoibing sui- 
fa^ees. By CXiarles Daubeny, M, D. 

Review of the oider of Hydrophylleae. 
By (ieorge Benlliam, Esq. ficc. 

On Diopsis, a genus of Dypterous In- 
sects, with descriptions of twenty -one species. 
By J. O. Westwood, Esq. N:c. 

The fact that about two-tlnrds of the half 
volume now before us are occupied with the 
fourth part of Dr. Hamilton's Conimeiiiary. 
which, however valuable, ha> aheady obtained 
full share of the pages ot the Linuean I’lan- 
sactioDS, must excite legret lo those who are 
desirous lor the prospeiity of this veiy ie»- 
peclable Society, that its moderate funds 
should be thus diained, when a contrihimon 
from the ample means which it is well known 
the autlior posses-ed, could have so lead.iy 
dispeused with this buiden. 

The object of the commentary is to remove 
the discordances in the iiomeuclature of In- 
dian boiany, particiilaily uiiliiegaid to the 

adaptation of the native to the scientific- nuiuts. 

The diHficuiiies attemling «.ucli an alrmnpt aic- 
very iiumefou'' and complicated . because ifie 
native names ate oden indi'-ciiininalcly applied 
to various specie^, wlieu li»e htiiei appioach 
eacfi other in chaiacter oi quaUiy , .iri<l. m the 
eairi, wheie the vegtlaJde kingdom is ransac Ic- 
ed in all depailineiUs lor the puipu-e ol ^iip- 
plying a maieria medica to the native pliy i- 
ciaiifi, these ofi-^lm lesbecome tnoic inultiia iou< 
and peiplcXMiR Ilian lU iiioie civilized p.m, of 
the eaitti, wheie, howevei, it may he allt-gCMf 
that llie phys cal piopc-ilit'S of p-anl^ art: Un- 
doivaiueU. Dr. liamiiion is inclined to c nti- 
fuiier the native names propeily applied as^-x- 
hihited III tlie following columns, whufiwe 
have drawn up lot tne beneht of our iiiends 
in India, wheie our Joutnal i» already 
perused : « 


fi/lansn rtonie«tics 
Calavpft sjtvesiris 
MyrlsiiCM Malafiiirica 
Ban iDiilniiia raceitntoa 
SitavactiHiu Hcutainiuluut 
H4»livsrmi loin'ifolia 



Mansio Man, or Mnu 
Acta inaiaiii 
I'aiieiH iiaika 
Sarnsiiavacli 
Tnjeiia Saiiislravadi 
Katou l/jeiuu 
TanI 

Tajeoi Tam 


|.l«ioiiU mmicipliyUa T 
Kaudia yiiofta 

acidissinia 
Valeria linflca 
i.ari«liiin f 

Alunitiiini flreapetalum 
llamlltoiiia? 

Saidililiis ciii.irginiiiiift 
DiiafKtu^a Soijiieiiinthli-fl 
Laveratroeiiila iili!«iiia 
Eie««curpii0 vc^rincRia 
livKanUiii Y 

Alauiibioi toiiic'iiiomiiii 
1 lieka ii*iiiirii|ia 
W'rtieia roi) iiiiiotin ^ 
Cler4i<teiiririiiii utiiaiuin 
rvitoiriPira luinitloia 
lthii« iicliiia 

itaiiitiH iHiia.iia, 

Schiiiiis S.iiiFtia? 

VllfK If iictix j loll 
Coni 1.1 ? 

Calophj lUnn tiMipii) llutii 1 

,, C.l!.il>.l? 

Cf liis orif'iil.diB 

AiiiUttieusls 

Cfiiis Ac.ii.i 
Zizvidius M.iiini laiin 
Al eli« sioiii.i ;t«|ifia 
M.il.ib,|i|ifi(M t 
A V Ilf iiiii.i Of 
<;iifii.iid.i i 

Ciilizi.ilU 

,, iita 

Rl.klna 

r 

liiiliciiin 

illflij iolfff 141111.1 
C.inniHiiiin He ii<*f 'pusv 
iiitfRf 1 1 iina 
Olfa dn>i » 

4..>\ Ilf |.( iiiiiliiiuciitai IS 

Puts il|.> Mliiilll.I.i 
Anilii* stii.i Zf I IhmIl.i 

C.tlic.n iMl t ■“* 

A/iif.. f 

lurraff.i 


Mai iiaraxam 
I'aiii iiBrpfain 
Thjeiuu atoll narrgain 
Paeitof, Paeiiu 
Ninlel 

Aintolaiii, or Alangl 
lil.iu MomIIi 
E oei hiali 

Diiiaiuinita Adatiiboe 

C'nitni AdiitiiUoe? 
l-f 1 til r«i a 
Olniill Cara 
Dh^-t.i ' 

I In ka 

Kaioii ilirka 
'l^|flou I beka 

I I ina 

Kairt4}:irii 

*:aiu rafio^jaui 
Ben Calekjimi 
Ni>ar 

roiiica 

KaftI 

V'lili iii.iraiii 

l’0lll|.l 

I sji roil |•olllla 
MaiUni loiKlrfli 
'I ll.it I 
Aral a 

iViiin I'odilal 
K nl.ili 

K.iiiiii Kiidall 
O, „i.t,| 

Uav.i I'oii 

Kaii)i.il,i, Aiiav lliga 
Koiiijal 
1 ihi.pnii” 

< OlOIKil 

Ilf Ill'll I iiMriu.i)i 
Ana Bepou 
Ilri.il 

li.nt Koiiirrha 
!v.«i» V rill 
IV • V fill 
isiiR'iiDia 

No.li fait 
A inn 

l-oiil.llf t«Jf* 

AloUiiiiaiii 
( 111 ' .i<f.i 


" I Bfii.ri 

,, >lloii:i<. HOI $ 

Sti'K illia siKli.i a f •' ItSiiiif'ia rna or 
,, ISal.ini'ii.ii f Pan Mai-nn ? 

Accoidiijg fly IJannlt<m , the I'liO > to huhro 
produ(.« s 1 1 . 1 ' ir '* m omini‘ u un *1 Dr J I P>. un 1 u 11 
says i '5 It n.ii'l nifomim-rie, Li~» ln<ii.-n( i> 
pa). St hit di, I U'lU Intuit 111 '.!' .in thn.'' 
Kind' «d ( op.ii I I I'C 1 mi 1.1 li , (»i A'r,- 

c.in IS the bMj;liir>'r and '.oii-'i, .iiid 

afford' varni'ii . If !"> 'Oineli me' ea 1 - 


e<t //«// ti'pfil '2. I'lie 'Ccim I vn-n ly I'Cii- 
«'<i \\ t'si Iml'.iii or A iriei ii'.i n (Jop.<l, I'cim: 
(b.ived.'iom ti.c i\iiliil -Mr vn o, nnd N m I !i 
Aiuciic.i, ami I' pioiuiLif, ;m cm >.l: n^ lo Ai^^'t- 
till' .ind ll.nnr, limn diff’i imil 'pern..' of 
Jftjioeneo, T t tn h tfLohm to , and I'lmtlfto. 1 1 J.s 
tei int d .stone iopul .lud is m Iluvvri lli.iti tfu 
piei'cituii; kinil. It comes to us in liaid.flat 
pieces, weii:.hiiiR .iVmut three ounces. It is 
less e.»-)l y melted tfian tlie jireceduig variety, 
arni seidoiii contain*" iriieets. U. J'liff third 
vanity is al'O termed We't Indian pupal, but 
niii;hl be niislakerj for the Hist .^ipecu^S, a9itot> 
cuiHiuilie form ol convexo-coopave piere**, 
eight ounce.s in weight. I'aste aa'blDatic. Aieb- 
ing point between tliat of the two preceding. 
Fresh oil of rosemary disiioivea the 
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any proportion. Fl’osh oil of turpentine 
soives the first variety completely, but only 
dii^solves a small portion of the other two, af- 
ter long digestion. The action of alcohol is 
similar. Schindler terms the last species, for 
the sake of distinction, tmect copal. 

ThCbP facts 1 consider it proper to bring for- 
ward, because Dr. Hainiltoo denies that copal 
comes fioin India. Now, this opinion i.s at 
vannnce with the statement of Retains, who 
CdlUd It Klueocarpus copalliferus. because It 
afFiiided the gum copal. l)r^ Koxbnr*;h alle- 
gts also tliat the resin of itie Fuenue is called 
Kast India copal. J\li. Turnbull ol Mirza- 
))Ui (■ inlornied J3r, Hainilion that some which 
be sent home for inal would not sell lor copal, 
although It was allowed to be uninie. “ The 
leal copal and anime, ’ he add#. “ aie Ameii- 
can pi Diluctioos. ” 'I'he lesin of the Fuemye, 
or Ditp.-. (Catena Indies) was piohahly used 
by the JJiaiiinuns ol INJalrfbar as an int ense. 

'J lie is one of tlie finest oinainenlal 
irees in India . and in the piovince ol (Janaia 
i: H usually planted in row's by the sides ol 
lnglivva>s, making lemaik.dily fine avenues. 
'J he >tdt( merit ol Mr. 1 urnhull is not conilu- 
sive, because he rloe*. not stale that its lejec- 
iion was the consequence of i hcnncal cxaiui- 
iiaiiou. 

The paper of Dr. Danbeny, who ispro- 
ftsHoiol both the very extensive science’' of 
^ hemistty and botany, is rlevoled to an account 
ol soiiie leseaiches cairicd on in piosecuiion 
of tlie cunous facts pon.tul outcry Scbiader 
aiid othcis, who ioiinti liiai theie was some 
Ha'Oulo conclude that plant-,, in their ussi- 
iniUtirig piocesses, pioduccd silica. 

'J iieir nietliod of proceeding was fiist to burn 
tli||#eedsand anceitaiu the quantity amd nature 
onhc lesidual eaiiliy tnatlcr , then tOMiw a 
given pmtiuii ol .•imilai .-eeds in sulpiiui . and 
then lo .I'ceit.tin the naluieol the eailhs con- 
tained in the astie*, ot the plant. Dr. Dau- 
beny enij)loye<l difl’eien^-'Oil*,, and lustitu'ed a 
crwnpaii'-on between ilie efTccls ol each, d’he 
m.ilei niU of tlie soiK weie sulphate ol .-'tron- 
tian, t’ciidi.i marble, .sea sand, and niouhl 'J he 
result- do not appear to lead to ativ new iiilcr- 
< nee. '1 he aulhoi , liowcvci, < oti( ludis " that 
the roots ol planisdo, toaeciiaiii extent iil 
lea-t, possess a povvei ol •'election . and that the 
eaithv consul uc.nl!i which ioini the basis of 
their solid paits, arc dcteminud as to quality 
by some pi iniary law cd naiure, altliougli then 
amount may depend upon the inoie oi less 
abundant supply ol the piinciples presented 
to tin ni from wiilioiit.” 

The Older llydi oyhyllcae was first pointed 
out by Ml. Hiown, in his Ptodiomun, Floi . 
Nov. Holt, under winch he included the gene- 
ra IJydi ophyllum, Phnefiia^ et JSlhna, and 
aflerwaids added Nanvplala and Eiitoca. 
Mr, Heutham, in the piesent paper, desenbefi 
forty .specien belonging to these five genera, 
and a new one which he terms Emmeuunthe. 
They all differ from their nearest allies, the 
Eorranineaet in the capsular point, and copi- 
ous Hibiiinen. andthe siTucMuie ol the ovarium, 
in the fJpdi ophyllum, Ncnurphtla, and EUisia, 


the placents are broad, fleshy, line Ute whole 
ovarium, adhere at the top and basis only, 
being free from the parietes, and bear on tli^ir 
inner surface, each of them, from two to six- 
teen ovulie, placed in two vertical rows, one 
on each side of the central line. 

ln|Emc/r, Phacelia, and Emmenanthe the pla« 
centffi are linear, or slightly dilated, and adliero 
more or less to the parietes along their cen- 
tral line, hearing on their inner surtacefrom 
two to fifty or sixty uvulae. 

I. Hydi ophyllum comprehends fhe speelcif, 

1. Appendiculaium, from the AlleghanteS ; 

2. CanttdeniC , 3. Virjiinicum ; A.Mucrojikyt- 
Ivm, near the Columbia. 

II. Ellisia. 1 NyelHlea, Potowmac and 
Missouii ,2. Amhii'Uii, Missouri ; 3, 

uareu Caliloi iiia ; 4 Ci ytaiuthemifolia Cali- 
iornia ; 5. Miciocaiyx \ 0. linnunCulacea, 

I I I. Nernopbiin. 1. Paitjloi'a CoInmHa ; 
2. Peditncuhitii Columbia i 3. ^Phacelotdgg ^ 
4. Airrifu Caliiornia ; 0. InsigHis Caiiiomia 
0. Meuziezii. 

I \\ Eutoi^a. 1. Dotiirlasn California ; 2. 
Cumim(ii Cbili ; 3 Biachylohu (JaJiforoia ; 
4. Menicuna ; 5. Puivijiora Pennsylvania j, 
6’. Loti 6(1 (folia Caliloriiia ; 7. Frnnklinii ; 
3 Met.ztezii Caliiornia; 9. Seruea; 10 
Gi audijloi a Ca\\\ohma f 11. Dr earicuCa Cali- 
tuinia , 12. Pluicelotde^ California. 

V. Phacelia. 1. Mnlva^oha California; 
2 lit achyuutia Cbili ; 3. Cnctnata Colurn- 
I la , 4. i/r/t'g) f/u/ia Platte ; 5. Ciliata Cnli- 
fuinia: 0. RamoMSiima ('ulilornia ; 7. Tana- 
cetifoiin Ctililoinia; 8. Btpunnti/ida Alleglia- 
nics , 9. /'’iirifii’iattt Kentucky ; 10, linsuta; 

11, iiluhra. 

A'l. Lmmeuanthe Pendnlifiora Calaronia, 

Ol these species 19 weie sent from tha 
western parts ol Noith America, by the jn> 
del.Migabhi Mr. Douglas, vviio, unforiuuately, 
lost Ills lite 111 the SamJwicdi Islands, during the 
pio-eculioii (d Ills botanical lesearcbes. 

1 lie ( bud witeiesl ol the gerius Diojoiis arises 
from the exti.ionliiiary elongation ul the sides 
ol ilic head into two cylindiicdl hot ns, which, 
111 some iiist.inces, are a.s long as tiie whole 
boily, and at the exliemily ol whicli. the eyes, 
ol a .vciiii-ulobular form, aie placed, 'ihe 
aiiicnnae, also, are inseited near the extremity 
ol these protuberiiiices, at a slioit distance he- 
foie the eyes 1 liese horns, at fiist sight, 
might be mistaken lor aiueniiac, but they aie 
inditicul.ited at the base, as well as along the 
surface , they have, iherelore. no imiej>eiident 
inulion, their movemeiiia being, iiecesSiirily, 
accoinpamed by those ol the whole head. 
When, liowever, we recollect that they con- 
tain nut only 4lie irifiiiiiy of nerves of ihe com* 
pound eyes di then extieniities, but also those 
pioduciiig the sensation, of w iiich the anten- 
nae aie the seat, we can easily imagioe how 
necessary it is that the means of communica- 
tion with the remainder of the head should be 
unbioken l>y« articulation. Mr. Westwood 
liesf’iibes 21 .species : i. Ichucnmonea Guinea. 
2. Vollaiis Senegal. 3. Pallidti. 4. Nigra 
siiierra Leone. 5. ApicaUs Sieira Leone. 
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Siiifniait^ Sietm 1^, J^«»e%at0^ i4 

CiMi^»r Wast Afcietut 1&» ilfuciapAit/iaimia 
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Cj^ooitOj 19 Dalmannt Java 

70. Eaa ladies 21 Brevieornu 
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^INbiliMper ts Ulastrated by eagravings of 

, CX9i|l8MNT VOLTAIC BAITERY 

Pralbesor PanieL of King’s College, ezhi 
Uted bis battery on the 6th mst., htthc Ko)al 
IftMtMbm. He was led to coahtruct this 
apparatiib, by toHoSnng up the 
inyestifftttioM ot Davy and Faraday He 
fottndtihat the piatecting power of tin on cop- 
M sheathing, was due to a^mical aetion 
^ns he pJai^ a plate of silver in a solution 
of sulphate of eopj^r , and on touching it with 
a fine-pointi rod of zinc, he found thi cop- 
per dep<iti on it in a ciicular form and lu 
a regular manner , and, if the contact was 
kept up, the srhole plate wa<i supplied with a 
copper coating The effect of piotectmg me 
tali appeared, at first, an objoption to the 
chemical theory of electncity , but this tvpcri- 
ment demonstrates its truth I o determine 

and measure the definite chemical action of 
electridtY, Mr« Daniel has constructed a 
dissected hattety It consist s of ten cy hndrical 
glass vessels, which contain the fluid electro- 
l^tes , the two plates of metal are j in merged 
in these fluids, each plate communicating 
below by means of a separate wire which is 
made to perforate a glass stopper < lo<4ing tl e 
bottom of the cell, with a bmall quantity 
of mercury contained in a separate cup below 
the stopper Ibe plates consisted of iiual- 
gamated zinc and platinum , the eleetroUte 
consisted of 100 water, and 2 25 sulph actd 
Hefound that by increasing the si/c of the 
platinum plates, the action wa'i promoted, 
and that the zinc might be reduced to the size 
of a wire, with the same effeet as wbeua 
plate was used Iron answers m place of the 
platinum, but not instead of zinc The dih te 
acid described, has little action on the imal- 

S amated zinc, because thelattc r become s spec 
ily covered with bubbles of bjdrugen, whieh 
mar its action — ^When intnc aeid is ddded, 
tbe plate IS soon dissolved, withe iit extriea 
ting any gas, in cousequence of the elements 
of the nitric acid combining with the nascent 
hydrogen. ascent hydrogen also deoxidate s 
copper. To remove the hydrt gen, he con 
stmeted the tonstant battery wbieh eonsists 
of a copper cylindrical vessel containing in 
its aj^U, a membranons tube formed of the 
Ossophagns of an ox, id which is suupended a 
rod of zinc Diluted acid is poured into the 
mpiabranous tube, by means of a funnel , and 
Manes off by a syphon, communicating with 
bpittom The spM between the animal 
tube 0^ tht sides of the copper ( ylinder, is 


ud pieu* ef this aalt, to ka^ tlta to^n 
afAob^ By this nrraageme«»» the omde 
deposited ts removed as it is ioriMd, by the 
sy^on tube , find the hydigen evolved from 
the surface ot the copper, is absorbed For, 
ou completing the circuit, the electric current 
passes freely through the Wne vitriol solutioa, 
and no hydrogen appeal son the conductor, 
but the jitter is covered with a coating ol 
pure copper The advantages of this battery 
arc obvious , it may be kept for hours in ac- 
tion, witl) the saipe power and is economi 
cal — Jtf cords oj SdUnce, Jane, JKI6 


THE INDIA REVIEW 

Calrutta October 15 183b 

INDIA \S«h0C1AT10N FOR THE AP 
WNCEMENT OF SCIENCE 

V ben we witness the great numbei of 
well educated youths so well pu pared for cii 
teixug upon collegiate systems of study ab 
at the High School the Faiental J^caderuv 
and the otb i scmiuaiiLS at the Metropolis 
it become^' a matter >f regret that then is no 
institution in this cit^ to which the scnioi 
students can have acecFS for the attain uient 
of th( higher branches of profebsioMlI^d 
scientihc educ ition To supply the decider 
atum v^e understand it is m contemplation 
to build a theatre or lectin e room on 
extensile ground'?, and to establish an indnu 
absoeidtion for the advam c merit of siitncr 
and meehanii al arts The chief urn of tbi 
*nsiitution IS to qualify youn^r men for tin 
prat tire of the learned professions, h 
well as to teach practically the n <■ 
rhanieal irts Ihe model is to be that of tl < 
frenth 1 t ole Poly technique, which may 
without doubt, be as successfully cairicd 
into execution m India as it was in France 

The Eeolt Poly technique took its nse under 
the auspices of Moiige, Huuv, Hassenfraetz, 
La Plate, La Grange, Foiireroy, Chaptal, 
Poney, and others Other schools oi science 
were also establish ed They had 1 iOO pupil s , 
of whom different professors tookebarge lu 
their respective sciences The sgniCem wap 
and such was the progress and atf|liiiNfilkfib^ 
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of the pupils thist they surpassed all 
pectations by which the coniidbnce of the 
government and the public was secured, 
and the Ecole Poly technique permanently 
established. At the risk of being thought 
rash as to our expectatioiis, we trust such 
an institution may rise and that eventually 
a university also for India may bo founded* 

CAUTION TO ThIs PUBLIC. 

* 

Nu 3.' Vumioa Bark*^ sold in the hazarSy as 
the liohuny or Hwietenia Febrifugal . 

I'lie above notice appeared in the Bengal 
liurknru on the Gtli instant ; and, as the fol- 
lowing letter contains matter of deep inter- 
est, we arc glad that wc have an opportunity 
of givinir it iribcrlion m our present number. 

I li>' »r( ,H e of iSipf^icia 1 niu (iodqi in 

UiMtiiiiiih iniiiM (li lit: «iiiii rno'i.il 

|iiiltliCiii|Hii. 1 itiii Ooii&'cqiifiitii I «•ul|)f'litd lo |il 
lllPIII Im'I'IIC lilC (Mlll'lC III till join It. (I 3. 

Ilifti.oK of 111!' IlMlinM net' fSivK'iuiii.i lilmlin 
K>iMi>n* ioim ciic»\('il LiMiMilei.ililt' It pul. 1 1 toil . 11 . .( 

Il'tllt-lly III lIlH milt*'. UlKl lelllllllMlt iMt'Is *>l IlllQ 

coiiiiiry. Il ipph ivfi t* M t*ii I'Mlt'i l.iiiit'i) ttiat it itii“hi 
jitiil oil aiuiU ^ls Jill iiM' miii-nnin lot iiic ('o^l- 

iv QiL/ut/n‘> '1'" t 111 on 1 11 ^ I* till* 111 r ‘".ifv r>*‘ii',ii< hi's, 
(lie IN] uilii ,i| .mil I'liy'ical .so(tiM> ul (..in ui la oflvifd 
a l>ri/c I i It iiumI.iI in ilii ili>co\ ci<‘i oi iht.* 

ili'iilltui t»ll^l’.lll( p. ill lilt* I'tiiii'Cot (In* !>i>li6i qiK tit 
>Mir IV] |'iilinii.!lo)i auiioiiiK t (I iImI lit* Imii aiimm 
piLilu'ii lii.it ;> It ,ii iii<|(‘( t, :iii<l lie* fiiiivanUd to Ihi* 
iiocu*i( dut.iils III iij(- piiiLt*tiMt> Ik* (‘iiipli^y'Mt, uud 
t>) (\lili I) he .(.ilf'd ihal In* li.id |ll•K'|||«Ml (he •im 
ktaii(‘«* III ) 4 ii«''snoii [i.iiii the |(<'liiiii li.i k, voh 

4 and b III 1 1 .iiiaaunoiib III tlac Ml dic.il aud njiijaiial 
MU it*i ) 

On iii> ,111 Kill III liiiiM III Jli’i I iiilit'i . JSJ3. I was 

reqii'-'it'ii r> ilii Smiii) to ii'ne.!! ■vii. Piit«liii!:i«>ii’H 

e\p ‘i iiiK*iii'', tiixi t IV.IS tuirn^licd liy In u.iIImIi 
unit tlic ii<’'i(,-,(i, i]< aiiiiiy ,)( III, indiim b.iiK. 

f \prf iiiK ii'^ did ii'tl ( III I . Ion .III* \ir [’ift.liiri* 
loii', !,|.tK-iiii uU, .iiiii .miiiil,) I r, 8 t .11 1 iit'H (Ml I ifd ,,|| 
aMlie li C S lM‘puiMi> o n <• o'ju ill> .ii(||(rtiial. 

Mr. I'uldlii .li.Ki lliiii dfi l.iit*ii ihui liU’ll.nK tvo 

t'V.UIIIIK'd U .1*3 IKK Il'l-.IMII* Unllllll, .|IKl ||C stl|| 
fi|K*nillt-|| <>l U ll.ll 111 ( nllxKli I f r| III In ihf* LOIItlllif 

ll.llk lo dll' 11 ( l)|^|M‘OS.ll y .\ll>MI^ lilt* b.lllll* 

(line 111* Si'lll ,S llllpir.-, ’K U ( I ) hl.illiiu* '.iiPsl.HiC,* I'llic 
Mllt*;;iM ni'iv n'l)iini;;ri III Ijic- utJu ,*! ill lii,* 

.S.IIV. lit .llsil '.I'lll n lllHllHi- pOllMili ol III,' hjiiie 
< I'l hi'il, and .1 '*|iCLiiiK‘u III iIk* 1) II k n mil wim ii li»* 
olK.imeU iliciii lo III) ninid Ml lluiiy oi Onh^i- 
poi i* 

■| lieftfrn.sials wcip iiuiMi'diatt'l v ‘Ml'pclfd lo uim- 
|t'si'« liv ihn iillii t*i 1 I'l ih( Oitipi imai \ , o >»o, m < ,,,i 
luiiclloii witli Ml Piiii-fp, ileclarid iliriii lu i,,. a 
( oiii)Miiiiid of Milpliiii K .11 III and a /iciv t’tijtfaoie 
alkali, the tnisc of tho Itoltuaaa or mvip((>iii.| 
Ft'liiiiui'ii P.ii It, (net* liiiiu Joinnal of Mcditai sti- 
i*iice, vol. 1. p. .tri 1 .) 

It inav not IIP bini(t|fliioiig to meiUioQ ilnii I ivns 
iiui favorfci wnh ail oppoitaiitiy of cxaiiiiiitiio ih« 


• Kiichilar Bengali). Kiipiln (Sanscrit), 
t iUbaudf Bengali) Uuinuka (Sumcrit). 


labttsiice ill queatiun. 1 imte tJiUlHt.'bider lo acqdit 
myaaif Uefuie itie pniilic nr T«ii|i«tisibitity fnr any 
0 fi«Blble vaauoltiPB ciMiiiect«d' wUli ibe facts i am 
now about to desci ibe. ^ 

On tlio iiiBiaiit, while fiamdiiif ihlk.4a!y ' ^Itii 
Doctor Ooodeve at Coa»i|»oie, I learned fttMT Ibe iirst 
time Unit Ur Hurry Intd a poriiou of Ibe 
BUiiiiaiict*. He iiniiiediately iilacfd It at my ditpb* 
Bdi. wiiii a Bpeciiiirii of bark lecelvpd from Mr^ 
I'idtiiiiuioii asiiiti Koliiiii. Wffat oucdrcouiujenCiia 
lia cImiiii(:.i1 examiiiaiioii. 

‘I'iii* lust iPHt u|)piie(l led me to lUe belief tbat the 
siilisiniice under trial was eiilier of the fufitiiitable 
pt)i»oii!t or brvrineH, Tlieie was^ 

little' tllfiiculiv ill deridiiii; ibe iiiYpnrthiit queSf^n 
lot Ui4*dt; poibOiiB III ibe iirniiiieii qtutuiiUea iirndiiCe 
B) iiipioiiiii Bo ptrcullar iiud lenible that they 
b«* iiiisiakrii. ibe eiyiiipioiiia are violent tetanic 
spa^iiiti, oi’ciirrlui; in parux) Bins aud proving Ittul 
wtib learliil r.ipidlly. 

Mr Hum *b specimen of Mr. Fiddiugtou's prepa** 
raiioii uei.Ucd about 3 liiains 

\st Ill piceence of Mr. riiirry. Dr. Gotid* 

eve, Htiti liiy broiber llicb.ird 0’.S,, about one qiiSr* 
ie,r ot u srsiin was ttiveii to n kitten— ill about 2b 
iiiiiiuii'b violent BpasiiiB set iii, and the aiiinial diad 
in one bout. * ' ' 

M tispt. iVlioiit oiie-irntb of a (train wan iiitrodu* 
c«-d 111(0 a Wound ih ilir foieiiaw of a seconil kitten. 
Ill .0 nitiiiite^^teianic eoiivniHioiia necurtedi and the 
piiioK.niii» coiiiiiiiied fur two bouts, when the Bymp' 

(oiii-> Aiuwii subsided. 

on ilic lullowini' looriiinttl coiiniiued the enquiry 
III ('all tula, boiiie days belure I bad leceived irom 
iiiiolJii:i qiiariei a lew (IracbiUB ofn very bitter black 
t*\ii.Ki, insiikril “ /'aVrnrf of Hohnnna,** wiiicll 
b.id hem prpp.itpd lor iiiediial use iii fever enses 
lioin baik piii(’ti'a.s('d asKobiiii iii the bazar, accoid* 
UK' to a iiMiaier Bprcinit'ii Bt.iied to have been rectiv. 

e<i tioiii Ml iMddmuiou biiuorif 
A(3p. .VI., on Ibe 3d iiiataiit, III preseiiCeofDr- 
Caiiioi , III) bioibot , Ml. &ii*)ois, the l^undit Madoo 
Siiitdin Ooophi, and ottu'is. at the laboratory of (be 
Medical rolle<,'e, ibc tollouiiig expetiuieiils Weie 
perfoi nil d. 

Ihi lOttianiH of Ibe ulleced *' extract of Ko* 
bniiitu*’ nrii' itiBkolved in laiii uater and p tinpil 
lino ibe iiioiiib ««t a full t;ioivii rabbiu Ibe aiiiiiiai 
made a -liabi < oiiTuUive iiioveineiil of iiafurclegs 
and iiibiainaueouely ilied. 

2d. A mmii.ii (loliiiion oi Ibe £Mrac( nas iii.«de, 
aiiil <Kie half «K It (> Ci*> ) v^as •idiiiiriimered lo a 
f nil eiou li i.ilKtil 111' 8eeineil lo biilfer no liicon- 
venieine (oi ih e iiiiniiieh. ivbrii be was sudiienly 
bf i/( il wnii tci.miiB. (vbliii pioved (.itai iiiiresibau 
one iiiiiiiiit* iiKKi*. Ill (joodeve was prebctit at 
ihr- « Mir-i luiml Mb well as ibu geniltiiien ubove 

Ul« lilloiiei.. 

I be iiece!>8Hi i ( beiiiical him aiiL'aiions were meau- 
obil*' ]M•.l ( I di<i£;. .mil an applieatmu maile to In. 
VV.illi b vM'b I riei eiii e to ibe idi'inilii.iitlMn ot the 
ii.K k., wiiH b . (loin llie liibt e\ pel iiiieiii on (In; rx- 
ii.iLi, I bad no (loiilit was (li.i( oi Itio NuX Vonilra 
I'Oi. I Mi.iii liovvev ri coiiiiiiiie Ibe ii.n i.itive of iho 
<'\|ieMiiieiii8 wiiu b ileiiioubiiated the true cbaracier 

ol Ibe poiM.n iiixlei ex.iiiiinaiioii. 

Ai 8 A. M. on^lie iiioiniii}; ot Ibe 4ibiiistaDf my 
b'oihei ami I pave iU^iB ol Ibe naine eMt.Kt to a 
eheep. He Old ilol stein to Siltfer Ulllll P A.JJ. 
Mlieii :i seeuiid dose ol 10 liis was uiveii. In se\eii 
iiiiiiiUi'B Ibe |io<M .iiiiinal was seized wiib letaims. 
and It died III btireii inmnleit moie. 

l.a.sil), ill 2v) iiiinuU'B pubt 2 e. m. on the same 
day at ibe IVltflical College, in pieseide ot Dr. 
ttiHiiilo), Captain Diicb, my tiioibei, Mi. Seyeis, 
and tiiliers, u Boliiiion Luiitainiiit; 20 t;rb. ut the ex* 
ti Met was poured into liie moiitb of a (lariMb dog, 
one half ui least was liniiiediaiely rijecled, iievei ■ 
llieicbs. 111 elebiininiiies the aniuiBi WBB seised with 
coiiviiUioiis niid in Bevni iiiliiniesmore it died. 

It would have been iieedUsa in humanity to have 
roiiiiiiued these reseiiicbes further. They pruveU 
indisputably, isi, that the cryaiaU aud tbeextiact 
aic powcriul puisoiu aud of ibe nauio kind ; Idly, 
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^at (lit* active nreitt is ritber Sitycbiiifieer Brucine; 
fkiifl Siri))', th«i led to tbe infereuce^ ijint ttie Bark 
from wbteb both Cl ysiais anti cxiimci twere pieoar* 
ed tt'as tliat of ibv Vomira or Poison niit of BciigaU 

The Bvtanicitl and Chemical Ihiks of the tiivi •• 
llfatioii were quickly auuplled. I hialetl that I sent 
Dr Waliicb a portion of ihe Bark received by Mr. 
Hurry fruiii Mr. PIddliicioii. I aubjoiii Dr, IVul- 
licli'a reply to uiy coimounlcuiion 

Botanical Garden, 3d October. 

Mr DfaK O’SHauGUNKSKY.— Theie is nut the 
aliKliteai doubt In iiiv utind, that the hpectineuof 
Bark yon Belli me IS of Strjfchnos Niix Vomira. I 
•eiidyoo taitiples of the Iresli Bark which will at 
iioce convince you of my aisettiou. But taste the 
bark and )oyi will priLeiie in it the same hIioiic 
hltteiheia joined tti a most dlsaRreealile sort of 
pniicencyaa there Is In yonr owirB|i«clinen, which 
I retmo baviiiK taken the liberty to keep u small 
bit of it. 

Youi’s, &c. 

N. WALLUH. 

On COCppariiiK the ph 3 Biral ami cliPtiiical proper* 
ties of tbe three barks; N'o. 1, uivrir by Mr. I'ld- 
dliigtoii to Mr. Hurt) ; No. 1, iioin which the cx- 
tiadt used in eibe above expeiiments was made; 
and No. 3, that sent Di. in reidy luiiiy 

note, iiotthe slishteat riouht un la Uieir iieiicct ideu. 
lity can, tor one iiiniueni, i>c riiteriuiurd. 

Lastly, as to Hie ihemtcal nature ol the erj stale 
termed ** Sulphate oi Kohiiiiiia’' b) Mr, Piddinition 
snri the writers in the India Journal of liJedi- 
cal Science,’* the fiih<)tance proves lo b** a iniMiiie 
of Brucine^ A'lrpchine, and adhering coionnsj 
mailer, with faint tiaces of ihe siilphiiiK iuidcm- 
plojed ill tiie piepaiHiimi, For ihe stiiisfaciioii of 
aciulemen who undei stand these inniieis pint,* 
liraliy, 1 may state, liiai the cT)biuls become 
blood red when touched tviih niiric acid, 
that protocbloiule of tin chaoses this led sia- 
dually and slowly to a beautiiiil violet (This ev- 
periinent was witnessed by Dr. Btsniley and sti. 
Haic, and proves the preticnce of iirncine), that 
liydro-sulphaie of antmonia suided caiiiioiisit and 
III iiiinule qiiaiiiiiies lo ihc icddened ciytitais 
gf*a tliem to a violet blue, indit aitns /oitoe. 

The exitaci above alluded lo on analyses .iilord* 
ed both the bases 111 quesiiou, ilieiltiee buifcs 
lu<«ily asiee in all their cheiiiical cliauttieis juid 
adotd unequivocal pionf oi ibe pie'Cnce of stiycli- 
nine and iis assor ime ihe it.'Bf'iii ir hc .d. 

It IS a cmioiis met ihai ihe balk uliirh Mr. Pid- 
diriKinii supposed lobe ihai ol liie Stvieieni .1 ( imni 
which nevertheless ir is loislly didei' tit in color , 
taste, coiisisleiice. iimt rhenncai piO|ieriic'<i is now 
proved lo lie ihe smite, winch, under ihe naiiie of 
false AnsiJsiura was luiioducvd niiu b iiropr 
yeaia since, and c<iu‘>ed so nntiiycalainiiou&arcl- 
deiits, that the Ansti i.iii tjuvertiiiieiit and several 
Other powers ^el/etl and desLioyed all that could be 
found til iheir tciriloiies. 

As it is mv iiileiilion lo publish minute details of 
IhU lemtii 1 . '? Je O' I uritiite in a proies^ion.il perio- 
dical! tlieie remains liitle mme oi iMh dis.i',;ice.ible 
task to peiloroi, tiian to <^tve a suflo'ieoi tie-ciip- 
tiori of the riiat'.otcis ot ihe Itiie Itoiinn :<ijd ot its 
fear Mil sub«iiinl«, as a ill enable Ihe public in 
guard a':ainst Ihe i.iial nr ririenis winch ihimi iiie> 
Tiiably lollow the iiitauiious use of Iht latter. 

True Rohun. Nnx Vomica Rink. 

Externally i 2 '>i>fB"b lAternaliy i,'i.it , mter- 

•taiice red, cousisience iiaMv d«rp brown or 
lo«tse, tcxturo-'llexilile, hhuk. sniiieiiincB co\er- 
lasie sUtfiliity hitter and ed wiih rust colored 
aiiBtere. Powder coarse Mingi, (onsiMeiire hiu. 
and red, soluiioii in ile, lasie iii'tiipporiably 
in water color of hark, biiter, powder ciey.si- 
not aBecied by oiliic luiiuii In water yeilow' 
acid- l^h, tmrli st,tined bipod 

red when touched wilb 
nitric acid. 


tpexlmans may be aeeti it the Medical CoHcee 
daily fioui 11 a, m, 1 o 4 p. M. 

1 here dismiss the aubject for tliepreaent with* 
out comment or anlmadveiilon : it is painful to tne 
to brills It. forward at all ; hut it wonl^be criminal 
to ahr ink from the perfoiuiance of suolb an uikciu 
duty. 

WHf. B,0’SHAUOaNESSY,M. D, 
Professor of Chemistry, Medical College. 

bth October, 1838. 

P. S.— I annex a copy of aVeport from Mr Foy 
on expeiiments on two dogs made this mm ulus hi 
the Geneial Hospiiul by diiecliott of the medictvi 
olheersof that estatkfisbment. 

To Duitcan Stewait, Esq. MD. 

Sib,— T he dog to which was administered one 
drachm of the extract was flist miivulseU one bom 
and twelve minulrs Hfier, and after a tew rapid tiini 
sirone tits ol coiivulBioti died tii one houi ami 
thirty one mnintes. 

The dog which sot half a dracinii of ilie extract 
brcdtiie convulsed SOminiiies alter, mill niter aeveial 
(Its of leiHiiic coiivuls'oiis, died one hum and two 
minutes alter. 

William Foy, jfptXAefiiri/. 

1 have only to nhservt on this experifiieiii llpif 
the rxiiaei was given to thuse animats ui the soiui 
form. 

&th October, 1836 . R'. B. 0\S\ 

With the view of making ourselves fully 
acquainted w'ith the foregoing important 
subject, we attended at the College, and Dr. 
O’Shaughnessy, in our presence, again pci- 
formed the experiments to wliich he has 
alluded. W’^c are sntibfied in our own mind 
that this bark is (he same as that examined! 
by Piaiichc. who named itangustuiu ferrugi 
nea , which , he said, contained brucine. It is 
also alluded to by Orfila among the class of 
substances which excite violent paroxysms 
of convulsions and tetanus. Dr. Rambach 
of Hamburgh first distinguished two kinds 
of angustura bark ; one of which he called 
poisonous. That whichwas genuine w'u.^ c<illed 
West Indian ; but the poisonous onehc call 'd 
East Indian angustura. This statement w'tu 
adopted by Pfafl' and other German authors 
on Materia Medica. Both kinds are often in 
commerce mixed together; and, in consequence 
of the fatal cflccts, from the, use of spurious 
angustura in Hungary and Bern, proof of 
which was obtained from its poisonous effects 
on animals (Traits’* des Poisons, Paris, 1S17), 
the A ustriaii Government ordered all angustu- 
ra bark in the empire, genuine and spurious, 
to be burnt, and interdicted its future im- 
portation. Its sale was also prohibited in 
Denmark, in Russia, andinWirtemherg. At 
though it be acknowledged that the resuUs 
alluded to proved the poisonoiu effect 
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this barky we are far from wishing a similar 
prohibition hercy seeing that a preparation 
from it may supplya safer and milder remedy 
than we already possess in genuine strych- 
iiine. Although we hear that there arc no 
just grounds for supposing that the natives 
have sold nux vomica bark in the bazar 
as the rohun or swietenia febrifuga when 
these articles have been separately required, 
yet it appears to us highly necessary that 
the sellers of drugs should without delay be 
warned of the poisonous nature of the bark* 
The expediency of licensing the venders of 
drugs, which require such nice distinctions 
to discover the genuine from the spurious 
barks, is in our opiiiiou a subject worthy 
the consideration of the legislature. The 
Medical Faculty of Vienna had found that 
dogs and rabbits were not affected by laige 
doses of genuine angustura, but were speedi- 
ly killed by small doses of tlio spurious kind 
given internally. Drs. Ilambach, Pfaff, and 
Planche give the following characters, w'hich 
they deemed sufficient to enable persons to 
distinguish the genuine from the poisonous 
angustura. 

Genuine, 

Ihp iirodiice of Hi«f ButijUamlia fnfoliata of 

Huinboldi, :i iiHlive of Soiiili Aiumk.i. 

Sixe Irniii \ 10 I ofiiii inch hioad ; J, or % irii 
loiii! ; half a liuc ihiik. UiUcr kum.ici* ninfoiiii 
Ciejlsh w'liiif, as if covered wiili nil mn'veti iiumIv 
(OH t, which lb easiij leijiuved, anil exirosen a Ihowm 
M irlate heiicalh. iiiiiei smliire uievihii-jellniv, 
or lii:bt.|irovirii Texiure line ; very liiiulc Fine’ 
liirotvcn; much darker :iim 1 hrownei ihan ihe 
inner siiiface ; soiiiewhai fihiiiiii;', and ciideuily 
rebiiioiis. 

Smell, arntiiiiiic ; somenlial naiiseniis 

'laaic aioiiiiiiic Imier, bni imr .11 all dis^iigtinsl) 
biiier, or asinimeiii, sncccedid m Home de4ief'h> 
an iiroiiiatiL llavoiir like mace. 

Bark, on bemn cliewed, hecomes dark Inou'ii- 
Kilow. I'owdfi, wilt'll fieali, >elluH, hke sfoud 

rhHimrh, be palei by kcepiii}:, wnli a more 

iiiuinalic einell lliaii the haik. 

roncciitrated iiifiidiori, clear, of a Hue reddisli 
bi.iwii 01 oiiiiige coloiu,aiida hmer, only •,i|i>iiiiy 
aciid,iasie. 

Diliiifd nilli water. Its colour hecoiries H'iiow. 

cjii ihe ndflition of an 'alkaline caihonnre, ii is 
rbaiigpd to darkled, and after Bome time deposit a 
rleai cition yellow, Bomewhat tlocciileiii, iireLiuUaie. 

A soliiiioti of iicrsiilpliat or peiiniiiiai of iron 
impaits to It a hl!:litr red roloiir, and after some 
time throws down a rose-colouied piccipiUle. 

Is not rendered tin hid by soliiUoii of celatiiie. 

Salinated decoction of a fine redluown, on 
rnolin*' becomes turbid, and deposits a deeu yellow 
powder. 

Saiiirnied tincture, dark red-lirown, hecominz 
wytarbidby the addition of distilled water, and 
aeposiling a dear yellow resin. 


Spurious, 

Unknown. Said i»v some to come from the Eas< 
Indies; and one kind suspected by Plancko^ but, 
contrary lo piohahiliii, to be cot fioiii a variety tof 
the Cinchona maf>nifolia of Bonplaiid. 

Size generally of zieaier breadth than lenztb ; 
lines thick. Outer sniface covered with a weS 
of distinct small while ivarU, not easily removed, or 
wnh an umfoirn rust-colonred licheii-like coverliiB* 
Inner surface, diny jeUlowish white, or grey, or 
nioht ( oiiiitinnh black, w'llluml visible fllires, lex- 
line tuiiisc ; very Inliile. Fiacture even; partly 
wiiiic, or yelliiwish-wliite, or even clear ^,oWn* 
lsh;iiOt shiniiii! and resinous, but more ihafily^. 
anti oaitly ex hiiniiiit! I wo disiinei layeis. 

Smell, I escinlrlinz soiiiewhai iliut of Ihe genuina 
kind 

, Taste, in the lushest decree disirustiii'aly liiller, 
vm dm utile, and not in all aioniatic, or astringent. 

Bark, till heiiiz ctirwrd, becuineR p'aler. Powder 
clearer reltoiv 

Conceiiituied infusion, not so clear, more of 
a dirty brown colour, and of a iiiobi disgustingly 
hlltet tar<ie. 

When diloied, it does not become yellow. 

On liieiirldiuon •»( an alkaline cm lioiiate. If iiecnmes 
gieeuibli, ami deposits a fl«»n nieiit gr^yisb yellow 
pret ipii.iie, ami the aijpernaiHnl liquor becomes gra> 
dually ilaik br«.nvii. heiiinniiig in ihe surface. 

A soliiiioii of pc‘ snl|plial or peimujiator Iron 
itiipar's to It ii daik-ai cell c'oloni , and soon throws 
down a i ipiiiiiB s.iiin lilark piecipilale veitiiiiz 
aonietvli.it to ash ciey . winch is perfectly re-dissolved 
by mil to acid. <niil loiins an olive soliilloii. 

Is 1101 leiideied imbiil b5 soliiiion of aelatine. 

ftaimaietl dec 01. lion, biowtnsh'yellow, and, on 
cooliiiz, deposits a veiy copious gie) -brown 
precipitate. 

Satmaieil Inniiire, much paler: and, on the 
addition of distilled water, only ceis a p'^le-yt How- 
Ish opaline appcarain wiilnuii bccomin>; led, or 
depokitijiz ail) piecipnaie. 

We have been favored with the following 
from Dr. Jjiekson, the Apothecary General, 
on some t‘v}>eiimeDts performed by him. 

“ 1 he hi. si pic cot a di.iclim* ilis'rolved in one 
o^. of iiisiiiicil o.nei ; so inmli was lost in giving 
it. lion I lept.'ilei) Ihe same q<iunlity before this 
UMB well diiiMi he died violiinli « oiiviiljnmt. 

Ihe ser tnid w iH |>iiin Imeil III Ihe cfllitlcir inrin- 
biaiie III the iiisiite of tin* ilii!:li . If; grs 10 2 dis. 
of waiei w ere to)e< ti (I, o hii ii prudiK im^ no ap|>:i 
rent eiFect in lU iiiiiiute*-, ^ a dr.iclnii dissolved 111 ^ 
.to o/. ol wall r w.is admtni'-iei t'li ; oi ihis j was 
losi III sw.iilowioi* : III iiltoot a minute and a halt 
coiiviilsive t\viirlie>- at hist roiifimU to the oh 
tlomiii.il and nin^t'U .s alxnu the thioai, weic peiceiv. 
rd, ilieii rel.ixeil, and wt'ie siicceeiJixi in about two 
iiiiiiuies by a iiiitiiic s<.ite ol liie wiiole body, 
e\liibitini> a imiipliie si.iie of iiuiility troiu Hie 
tiio'iili to the tail ubuli was exii'iirled like a iidinz 
swiuh, 'I'liis .iliei ii.ne siaio o| spasm and lelaxaibm 
ociiiruMl till lilt’ llili iniiioie, w lull, as the Iasi 
sp.isiii n.ts ofl, she (\piiei) p.i sine nriiie at the 
time ‘Ihe fnsi did mii do ^o li.ivnm bn’ii so 
uisianianeonsiy , aiiil ii.ivmg tibCif eiiipiied its h. udder 
It came inio the > anl 

Professor Emmert of Tubingen published 
an account of the poi-sonous effects of the 
bark of the angustura pseudo -ferrugiuea, or 
spurious angustura bark owing to its physi- 
cal properties cud elfucts, he refers its bo- 
tanical origin, to the genus Strychnos ; and, 
by comparing what lias hitherto been men- 
tioned with the* known effects of other poi- 
• 'I’Ue extract! 
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CHEMICAL EXAMINATION OF SPURlOtJS ANGtJSTURA. 


sonsr and the principles of physiology the was 
: led to the following reitults as to the manirer 
in which this poison acts, and its chemical 
.-nature. 

I. 1 hr poisonnns nneiistura f lieir«, with respect 
lA iliiii it prndMr(*<« on aiiiittnl hiidi(>h. tlit* 

Sreai«»M ftiuilocy to iho poiHiknonR 9 iHi»r.te!» of *ii\< li- 
nos, VIZ. Siryclinos nux vamica, airj'cinioii igntztii^ 
Snd iipts fieut^, 

9. yi^i to ilip part of (he aninial hiolv It 

aff ^CUj iphrtl ttie rirriitriHtain fs imdf r wl'irfi liupp- 
n|iaiW!^la!;fv<‘t< peifr^ wiili nioin miicr tun 

Itarvicft, ttat tains fnifttnoi, vinii* ln-ilr 
lr«nPiJ viper poihon. tiutpliui>eiierl . Iiydioueii , im'iuiii. 
Spitlilip villi, piimsti; arldi and ihC t^ilsonn (•>iitaiii- 
fng( pa the oil of^ liUrpir lilinonds. ilie pMinii^ 
Ianf9 ^tnasu9. and pWuVi fnd.lhe Tneniiim * 

«d poiaKiiiftus specifs of sltyctiMoft, the utme untiS ' ; 
and I he Atnencan arrow pnisons, as iirdna, 
and VtoPftTa. '' « 

8, It exetlR its fatal InfliK'iire Pv i»enpirafiiii» 
♦lie coats of the hlooil vrssrU, unxinc Iniiiii^^ihHU-li 
with the 'Olood. and (In'H, l>> iiiVans of ilio ntui^ 
tioiUa|f«ctinf the Rpiiial Him rotv In a m.ii^her iN> ' 
tlrucilve ^{thgniiorial to (lu-^^wliole hods- ih*« ai,., 
•Ofption of tlie poison ]):«» iio in itseffccr^,! 

add all local elTertft inoiliui'd t*y it, proc# cM only 
from thealfeciiAn of the opinal iiiaii«u' 

4. 'file Action of this poison, iik»' (liar of^the 
BPertes of atrjrcliiihs, seems to depi'iid on n rom- 
lifiiaiton ansleedMS !<• pnwbtc and : tor loner 
aiieusttirH and these spends of Mrvdmos (^nd 
eeneially If not all.at Ieu<st most \r.'eialtto p^oiis) 
coiiiain, like prussic acid, a crcat deal of a^otc: ^1, 
lias also« in common wiili the latter, and itl^ pililV 
sons cotilainine prussic acid, liie hitier tajj^a whltp , 
ts very distinct in hitter aiinonds; and 
^ del's not proceed fi-nni extriume nutiyprtas 
Pfad' coiiteiicISb hni from an etherui oil, a^ 
sliosether when the latter is df«sif,afHi/ 

1 he poisonons tiihitclcs of strvehnos sflToid t>end#», 
l>V the salts of Irnii, n chniise of coloui nnti pfeei 
pitsHoii, like pru8«*ic arid ; and 1 find, hy tni l.ito<.r 
iiivesticatmioii, that wain ('.l•tllled over piiirr 
almonds, indeed, piirtlv loses ii« peiiHonoiJs pinp# i 
lies, hy precip.tatiiiii the priO'SK arid py roeaj «<f 
salts of iron (just as hitter poHons do hy tIh «h 
seiire of that i»nrt which lornts with the iron d iMik 
preen ptecipi'aiOj,), hut not cniiietj , like il.i water 
f mores natf'il will? prtmsie ur id, or prn-siaied nli nhol ; 
and tiiai, uheri disested wnli imn mid alesli, ii 
the property of aiams i eprodnciiti.' new pt|i-cir 
and. liir dink eremish prenpitote, nhirh ihc 
Inner poisons prodinc whetr cmiihMit d wrth (h** 
•alts of non, contains indeed im piooer ptM«<>.lje 
arid, and i« In oilier respnis dinereiit fioiti Pm^ 
aimi hiiie; htii it roiisisis, like tlie n.her, of .iron 
siitiieni tiiaiier^and iron, aii<1 seetns like tiiH, so 
he iiiiinxiMiis to anmtal bodies ; hesides, l<ee hqniit 
piU9<^ir and firodiices, wiib me salts uf Iron, oir- 
MPiiatt s, whirl! likewise differ from Prnsitiatf hlne, 
and ueeiji to indicate auitie nriodifh aiions of pinssic 

m Id. 

T he follow'Inir fact seenis, bowevoi , still n>**»e 
s1ron<:IV to militate in (.tvour oi mh h a chrnnrnt 
coiiipoaition of the hiiter poi>-nniMis matter I h i\e 
nhseived, that that mnaikahle hir*i r snt'sunre 
which IS ohiamed, after Welter niid other rhiini'-t*. 
fioiM aniini.il and other hiiter snhsiamrs hiniiirir 
to them, it treated in a warm atniosphne with 
nifricand, has an inflnenre on animal tiie siirntar 
to llint of hiiiei ansiisriira; foriiKs near Iv 

Asrees in Us •nheiiiicai cuiiiposltinii with piiitsic 
acid. 

We rrtnv remark, also, in this respect that opium, 
hut e.^peri.il(v all arrow pnisonB, hai e a siioNKly 
Inner iHsie; aiiid that, accordiTig to the rxcefleiit 
InvestiRatlon of Majendie and Heliie, all hitler 
species of eiryctin<»s aie poisoiioisi * those, on the 
other hand, that are not hitter, like sityehnos 
potatorum and vanfac, are innoxious ; and/ ac- 


eorrirnsio Leschennsit, the interior of the roof rvf 
atfyrimns Ututi, the external hitter hnik of whirh 
rwrnislies the siroiiftesi opus poison « is istteUM 
and free from all perrtlclnns properties, xiimv* 
Kinds of qiiabSi!! tfr/iprnaie also poispnons for birds 
llrards, and flioa, (iiimui which aiiimnls offly I have 
hitherto tried >^ilietp) * and espeoialty hU i hose are. 
poUnns which produce^ with the antia of irnn, / 
Sleet Kiev 4 »ferii>iiaie;.«iii|f^ lastly, accoidiiiv i«>tai« 
ohaerviitiniis, a led {reuii^h root ornumtiy In iraite, 
has filiewri n.iicotic ptnwerlles*. All these eu. 
( 4 iinsiiiiir»<s Kiidei it pnihahle. that most ve»eiatile 
poisons eoiiinin a siihiianre etmilaido pmssic^aclfi, 
siiiU fhui (lie spdplp.raiisilinenis of it foi to a veries 
of roiiil)in.uiiiii 8 V'liich have jhe satne lelationio. 
pnH<«ir acid wliir^i tpe vecelalde acids haveio 
' itLcilc acid ^ , 

. Jli°* < 

The fiWa|l» poisotirtpa property of potfid black 
piubliii^s. whtfli h'i4 heeii coliflt mud hv late me- 
lanciioh msfiauces. drpeiuls peihaps on snmeililn.^ 
'siiHljat- The piMkoii, however, which is piodoce.i 
hi Mm k.,l>nddin<'s seems, more nearly loap|Mo,i(l) 
to the ram Id ncliim io w'hicli also vps4>iaiiie oils 
liatde^ ns the syiiipioiiis which attend Us otfei,i 
iion$ ate niiiiiliir Io iliose proil:ic<d hy arstrnic 
^liiid cvppctK 


Mr. BR.\M 1.KV’S INTROnUCTOKV 
J.ECTljRE 

Was ilr liviTf’cl ou the Tith instant, at which 
‘w^rc prcsiiiit tlu; Right\ltonoiirable the Go 
,jV^*uoi Gcneial, the Ilonouriiblc Mr. Shake 
^ear, anti a iTowdeti audience. It embrnt ed 
A lucid exynjsilion of the value of Hie »‘tnt3j 
. anatomy, a perfect Icnowledge of yilucli 
■"was t'» br .'i'Vjuired in the dibv'^ectiug room 
onlj. Withoul thus knowledge no man 
could •become a tboioughfy enlightened 
pntrlical .surgeon and jiliysician ; tbe 
studies of both were precisely the same and 
were inseparably colinected ; and, having 
enlarged upon th«. value and importance 
of the study of medicine with reference to 
the hapjiiness and comforts of mankind, he 
concluded by exhorting his pupils to Ioo'k 
to himself and his colleagues not in thi 
heartless relation of teachers to them, but 
as connected by more endearing t'cs, 
having embarked in one eelf-same cause, 
mutually and cordially co-operating to attain 
one great and important end. 


* I^niFS ^lierlinesrhfs Jtfhrhurh fur Phai-^ 
made von JJofH'tTinert tierlin, IHII. &C,'. 

t If Mack pit(fitin«s, nliicli are n c'iinfoiunl 
animal and vretflahtc rnaiters, in a piiirirt so'r 
possess polsnnniie propel ties, does It not r oiifi'iu 
Oi. Burrows* hyputbesis, that piityefaciioir is the 
real cause of Ibe poisimnus quafittes found m 
various Ashcst-^Vlde f.oiidon Medical KepOMitoi']/, 
vul. ii). p. 4Alf<9» 
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quarterly journal of the 

MEDICAL & PHYSICAL SOCIETY. 


will go on and prosper and that his work 
will &Dg continue, whale its name proclaiins 
it to he, The India Journal qf Medical 
Science, 


When this journal was proposed and 
ordered to be published at the last meeting 
of the Society, we understood that the in- 
tention was to publish the Transactions 
quarterly instead of annually, and to notice 
the proceedings and wprka the Society 
miglit receive, — an arrangoraent we thought 
exceedingly good ; but the advertisement oq^^ 


The Engliskmtmt Thursday, March, 3d 183#,.^,^ 

Page ft^;*‘^The recent proposition' to 
establish qn opposition Journal must fall to 
the ground,‘‘j!^We know enough of the labor , 
and anxiety of mind required in the manage- 
ment of a medical work to be convinced tlutt 
no person will carry one on, for any grOAt 
length of time, unless he is paid cither by 
money orrepown. A society's Journal oifers 
neither the ^ e nor theother>,to its ex.^otficio / 


• 1 • t. ^ 11 ^editor; andjm by aj\y extraordinary chance, 

the 3rd, and the editorial iii the Unglisnirtau jjt should succeed ia' putting down Mr, 

of Ibe 4th, have convinced us that the Corhyu’s tyablication, it would of itself die a 

Ucitnra! death in less than twelve months 
Quarterly is arrayed against the /owr- afterwanls. \jji'hc profession has to choose 
nal of Medical Science, the editor of which only hctu eeiTthe present Journal or none." 

begs to say that, notwitlisfandiug the mighty ® " 

The Englishman, Monday, April 1st, ISSS.V,, 


power and wealth of a Society, he intends to 
stand his ground, and to shew cause enough 
for doing so in his forthcoming number. Bui 
ns the Editor of the Ew <7/1 would usher 

in the Quarterly by detracting from tlie 
merits of the monthly, we have deemed it 
ri'rht to give the opinion of the Indian 
Vrc'ss, on the merits of the India Journal 
if Medical and Vhi/sicol Science. We 
refer the readers to our advertising columns, 
and beg they will compare the fol- 
lowing extracts from the cdilorials of 
the with whattlic rditor pub- 

lished on the 4 111. Wc, who had so en- 
chant 4 d our contemporary, little expected 
he could so soon cast 113 away to rush into 
the. embraces of astraLiger; but, alas 1 he is 
like all faithless lovers. 


The Englishman, June 2d, 1R35. '•y^ 

" Tlie Tntha Journal oj' Medical Science for 
the present month (puhlislied yesterday) 
contains many interesting articles, adapted 
to a divuisity of tastes, of which we shall 
cinnloy to variegati) onr pages in a day or 
tv o ■ wc arc sorry however to observe, by 
the following notice, tliat Mcsf^is. Grant and 
Pearson have, abandoned the editorial voca- 
tion, bcf^athmg it with all its cares and 
honors t(rT)r. Corbyn, a gentleman of whose 
writings wc have seen enough to satisfy us 
that the seceding parties have provided their 
readers with a worthy and fitting successor.*' 


PageCA^, " Wc should do, great injustice to 
Dr. Corbyn’s industry and xeal were we to 
omit to bestow some attention upon the pre- 
tensions of the India Journal of Medical 
Spence for the ])resent monthr^^The worthy 
editor has evidently been excited by the 
*threate of the Medical and Physical Society 
to, pitbli^h a Journal of their own, and, in a 
spirit of defiance, which we are dispos^ to 
admire, heraiisc it accords with our own no- 
tice't of what should fie the tictique on 'these 
oecasions, produces a periodical unrivalled, 
and, we believe, uni'ivallable,iu India, for its 
variety and intelligence." ^ / 

/ “ 


MEDICAL COLLEGE. 

7’he winter session for ]83() and 37 opened 
on the fitli of October. Anatomy, Physio- 
logy, and observations on Surgery, from Oc- 
tober fi to March 31, on Mondays, Tues- 
days, 'Wednesdays, and Fridays, at 10 a. m. 

M. J. Bromley and H. II. Goodeve, Ma- 
teria Medica and Pharmacy, from 1st 
November to February 28, on Tuesdays and 
Thursdays, 3 r. m. 

W. B. O’Shaughnessy, Surgery, from 5th 
December to April 30, on Mondays and 
W^ednesdays, at half past 12 o’clock. 

Examinations on Saturdays, at 12 o’clock. 


DR. SMITH,— The talented Editor of 
The Sugluhman, Friday, July 3 , 1835 . the Boston I^cdical and Surgical Journal 
‘‘ If Mr. Corbyn proceeds thus in bis edi- '''and other scientific works has written tons 

torial vocation, there is no fear but that he „ , • , 

for the skulls of animals peculiar to India. 



MART1N*S Of A SAFimr lAMP. 


We shall esteem it a favor if any of our 
brethren will enable us to comply with this 
request Dr. Smith has promised to retnin 
similar preparations — minerals, shells, &c 
and thus become the medium of gcientiiic 
communication between scicnti^O men in 
Amenoa and India. 

MR. ROYLE.— 'We cannot but lament 
over the loss whicb science has sustained in 
India by the reMreBoent of that distmg;uish- 
ed individual Mr. Royle. Is the mere 
professorship of materia medica at the 
IjondoB University sufficient to wean Mr 
Royle from the H. C Service, tv ho had only 
a few years to serve for his pension. Really 
this must, we should thmk, convince the 
home authorities as to the present state of 
their medical service in India, and deter- 


mine them to do sometluBg to induce men 
of BcSentifie acquirements to remuu in it. 

A QUARTERLY MEETING OF THE 
MEDICAL RETIRING FUND took 
place at the Secretary’s quarters on the 
10th A report which will be published was 
lead and adopted, tv hen the fcasibibty of 
carrying our proposition of extending pay 
ment ot ai rears fpr 3 years was discus<«ed, 
and it was decided that the meeting approve 
of the indulgence already granted by the com- 
mittee of management for extending the pay- 
mentof arrears, which of courbe authoi i/cd its 
continuance at the discretion of the committee 
of management rendenng the distinctresolution 
made by us no longer ncccssar) SiT.ty ncTV sub 
eciibcrs arc rtiordid as having been added to 
the fund since the last Quarterly Mt cting and 
three anuities were to be at once dtelurcd 


PROGRESS OF SCIENCE, 

AS APFlilCABIiE TO THE ARTS AND MANUFACTURES, TO COMMERf L 
" AND TO AGRICULTUliL 


MARTINIS SAFKTY-LAMP. 


Pi« 3. 


Ft6 





Sir, — ^Mr John '‘“^fitarfan^ the rininiM% 
artist, submitted to thelate Committer of the 
House of Commons on Mines, a plan of a 
safe|y4amp, which, though it is not noticed 


in then Report, and not nlludedto in the 
trial at the London Unnirsity, setms to me 
to be pobsLssed of cinsidirabJe meiit I ig 
1, ol the dccornpanyiug sketches, is a sec 
tionul V lew of this lamp and the better to show 
its superiontv to the common Davy-lamp, an 
ingiavingof tlu latUr (fig '2) is pUeid b> 
the side of it a represents th( wick, whnh 
should never bi raised so high ns to c lusc 
the flame to smoke , b is the oil chamber , t arc 
grooved c>linders (shown moie cleuiiy in tic!* 



which are of such diameters as od1> to admit 
air enough to support the flome IheadTen- 
tago wliu h these grooves (the mastei feature 
of invention) have over wire-gauac or thm 
perforated plates, is, that the air has top«.‘<s* 
through a body of metal , a principle the 
ty of which will he at once acknowledged by 
your scientific readers, d is a copper top, with 
as opening of the same size as that round the 



ADVANTAGES OF THE NEW SAFETY CAB. 


flame ; e , the break ; /, places for the heated 
air to .escfipe bVi and through 'which the foul 
air cannot enter ; p, a lens to cast the light 
into those parts where the air is so foul as to 
cause the lamp to go out ; hf handle of the 
lamp, on the principle of the universal joint. 
Submitting the above to the Impartial consi* 
deration of your readers, 

1 am, Sir, 

Your obedient servant, 

POLLSA. 

CAB. 

We extract the following clear and sensible 
exposition of the advantages of this new vein- 
cle(tlie invention of Mr. Han'40iri. the aichi- 
tect of the Birmingham Town-hall, confessedly 
one of the finest architectural productions of 
modern times), from the prospectus of a com- 
>)any which has been formed (or promoting its 
intioduction into the metropolis : — 

the very peculiar constiuction of this 
carriage secures advantages that men of science 
and ot prictical expeiience have long wished 
foi , but which have never before been obtained. 
Instead of an axle going through fro.m side to 
side ol the carriage, Air. Jlansoin uses a frame- 
woik, so contrived, that, while fully able to 
sustain any shock to which it may be exposed, 
and admitting the use of wheels of any diame- 
tei. It allows the bodv to be placed at any 
distance, however small, from the ground. Jiy 
this contrivance, three most important objects 
aie attained . namely — 

“ tst. Ahiolute safety f for the body is 
placed so low, and the framework so arranged, 
a'* to render it inipossilile that the carriage 
should he upset m any direction whatever; 
001 can a kicking, a leanng, or a stumbling 
horse place the passengers in danger. 

“ ‘2d. Gteat relief to the horse in peculiar 
iituations : tor the centre of gravity of the load 
being placed below the centre ol the wheels, 
the injurious pressui eon the hoi se, in ascending 
and do«iceiidiiig hills with a 2-wheel cairiage 
of the common construcuon, is avoided ; for, in 
descending, the piessure on his back is entiie- 
ly removed , while, in ascending, a small aud 
advantageous addition is made to it. 

“3d. (Unisulei able leductionof tit aught in all 
ri rf«MiA/07it Ci . foi wlieel.s of larger diameter 
than u'sual may be employed, not only without 
piejudice to the other advantages of the inven- 
tion, but iQ promotion ol them ; aiM it is on 
all iiands agreed, that very great saving of 
draught might be effected by the u^se of large 
wheels, but toi the hitheiio» supposed impo.s- 
sibility of reconciling them with the other 
uec‘e»sary properties and convenieoces ot a 
carnage. 

“ The inconvenience and danger of the 
present cabs have been long, loudly, and ju'«l- 
ly complained of. The new cab is pcifecily 
and obviously sale, and effectually protects pas- 
sengers from injuiy by a vicious or stumbling 
horse ; it afFoids ingress and egress as safe and 
easy as those of a sedan-chair, and is smoother 
of motion than many of the best carnages of 
other kinds ; it also combines the shelter and 
comfort of a close carriage, with the lightness 
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of an open one, and the speed of the best of 
the present cabs, at the cost of perhaps one« 
third less labour to the horse, and with the 
entire avoidance of the injurious effect of com-» 
men 2-wheel carriages on hilly roads. 

*• In ascents and descents, any moderafe ^ 
degree of safety to the passenger, or of pres* 
sure on the horse, lias been, hitherto, attain* 
able only by the use of four wheels’. Where 
four aie used, they cannot be large: much 
.pow'eris thus lost— to say nothing of the addi- 
tional friction— and two horses are oeetied* 
Absolute safety, and greater comfort to tho 
passengers, and much greater ease to the ani- 
mal, are now secured by two wheels, and those 
large cues. The additional horse is thus dis- 
pensed with, and porting may he done by one 
horse, on terms and with a convenience and 
rapidity yet unaccomplished. The convey- 
ance of mails and dispatches maybe done by 
2-i)or.se carriages, with the like, or even 
greater, benefit. • 

A carriage has recently been built, and is 
ready for public inspection and trial, which 
exemplifies the plan, and fully jusLifi^ the 
preceding observations. It hatbeen subjected 
to severe trials, both intentionally and by acci- 
dent; and, by coming out of them without 
the slightest failure, has proved that its frame- 
woik may be safely relied on in any emer* 
gency.*' 

ELECTRICAL SHOCK FROM A 
SHEET OF PAPER. 

Plaice an ii on japanned tea tray on a dry, 
clean beaker-glass, then take a sheet of 
foolscap w’riting-paper, and hold it close to 
the fire until all its hygrometric moisture is 
di'^sipated. but not so as to scorch it ; in this 
state It IS one ol the finest electrics we have. 
Hold one end down on a table with the finger 
and thumb, and give it about a dozen strokes 
with a large piece of liiclia-n^bher from the 
leit to the light, beginning at the top. Now 
take It up by two of the corners and Uting it over 
the tiay, and it will fall down on it like a 
stone ; if one finger be now brought 4 inderth« 
tray, a sensible shock will be felt. Now lay 
a needle on the trav with its point projecting 
outwards, remove the paper^ fnda star sign of 
the negative electricity wilKoe seen ; return 
the p.i}ier,and the positive biush will appear. 

In fact, it foi ms a very good extemporaneous 
olectrophoriis, which will give a spark an inch 
long, and strong enough to set fire to some 
combustible bodies, ami to exhibit all the elec- 
tne phenomena not requiring coated 9arlacea. 

If foul beakor-glasses aie placed on the floor, 
and a book laid on them, a person may stand 
on them insulated ; if lie then holds the tray 
vertically, the*p^{ adhere strongly to it, 

and spaiks may be drawn from any part of his 
body, or he may draw sparks fiomany other 
person, a.stlie case may be ; or he may set fire 
to some inflammahie bodies by touching them 
with a piece of ice. 

• I beg to remain, 

Y ours, &c. 

G. Dakin. 
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iim;iiiry ) 

CusiOiliti^ Umfie^ on the kmo MatetktU*. 

Atthoi^^O con tamed 

commi^SM did IMift lead ua to the exammation 
9f the Oustom^^ dnttc!» ou the raw matenale 
employed In the manufacture of soap, 
trubt that w6 shtill not be considered a$ 
cetfUng t|ie proper line of our duty by caltfin^ 
attention to the remarks of the dt putatioot 
as well as of Mr Fiucham and Mr fajlor, 
as also of Mr lennant of Ctlas{;r<>vvr, upon the 
*vgreat disadvantages to v.huh the matiufuc* 
* tuVer IS exposed from the he ivv dutii s on 
importation, to which the i(qt table oils arc 
still liable. These oils would iiitir lar^rely 
into the composition of soip, if then piict 
were not so much increased by tin sc duties, 
which amount on some descriptions to a 
virtual prohibition ot thtu usc Ihc 1 rtnch, 
at Marseilles, employ olnc oil evclu*»i\ciy m 
their soap , and lu that tow n alont a quantity 
IS made very equalling: the ronsuiiip- 

tion of Great flritum \<tordncr to Mr 
Icnuant, the soap made from cihsc oil is 
better than that which is made from p Urn 
oil, and if the picstutdiits of 4l 46 per 
ton on lithe formv i co lUl be in itcn illy 
reduced, there seems ti be cNcr> probability 
that aftei the abolition of the picscntre 
stnctions on the miiiutactun , suchimprose 
meiits would be iiitioduced as would enable 
us to ri\al, and probabh to suipis^, the 
French in the North \merican m irK< t Our 
manuiactures are now placed in so <lisad\ ni- 
ta^eous a situation as complied with the 
French anil other rn iktrs, th it it is vcrvuilfi- 
cult tor them to contend with them in the lo- 
reipn niirkcts, an 1 even it the r< stiic ti ms 
impos< d bj the Fxci-'i on the piotess of ma- 
uuldcturc weri icnunt I ih<\ wo ill «till suder 
consulciabiy tiom the duties on tin mitciials 
which they employ and on wliidi no di ivv- 
back IS illowtd ind it must In rcnitmlered 
that the diflicultics under which the tiaih 
labour on this ucoiinthaic been initcnally 
liii leased by the discontinu iiuc (l thr illow- 
ante ot the tenths to which we haie already 
alluded 

Ih representations win h weir m ide to 
u-s on this held appt irrd t > bi so much dc- 
BCivin^ot attcntior tuttwt w< rt* iiidut c 1 to 
request the ittc ndance ot Mi ( r iwturd 4he 
1 rte re sident at Singapore, nn i tiie luthor < 1 
a valuable woik on the liidi in An hipchiii^c ), 
for the purpose of obtainin,^ s leli nirni inaTion 
as he could Inruish with rt 4pc( t t j the supply 
of those vcp-etabk oils which uii|rhlbtobtj u td 
from the 1 ant Indies Mi ( t iwfiird dp 
pears to hay^ diucted his attcfltion, d iiinp i 
lontf residence in India, very closi ly to the 
productions ot that C( untry, with a view ot 
evtendiiif^ its commerce with Gicat liruam, 
audit will be «ieen tiom his evidence, that a 
very lar^e field may be opened for a mutual 
trade, especially with reference*to tin articles 
more partir ularly wanted for the manufacture 
of soap. IJe states, that there arc no less 


thaiMitltwa^j^SiAjrsiii prdtnary m 

thf ttQBt|nen$ and Isjlrndt Qf l8|d*a> fptwai whioh 
an abandaotsapplyifiaf oil 16 obtained for the 
purpdiOaof food andliphi , and he adds, that 
from tibe general iaeility with which this cul.' 
livadoiimay be exUmJed, he sees aoJimits to 
the quantity whieh may be furnished ior thr 
depiando of this country lie particulaily 
pointti out the advantage which may be derived 
from thee iiltivation ot the Palma Chribti, or 
castor-oil plant, which j;row6|||jL^iy soil 
however b men, and yields a jpSflpbundaat 
crop ot oil, , 

« « « » 

The present rite of duty on c*istoi-oil, 
scsanmm, eocoii-nut, pnlm-oil, poppy oil 
mustaid an 1 p nut oil, aud the ainoiiiit 
reieived for thi last fi\c yeuis, will be tomi t 
in the appendix llu ad tahreut dut\ on 
pig nuts, S( smnuin, and poppy si id, an 1 » u 
the oil iriiJi tioni tlnm, IS bO high (vi^ 20 
and OO pi r c< ut ) is to amount to u vutuil 
prohibitum ul th( 11 ivtiiiBne empluym nt i 
anv brimh ot minu icturc Jnc duty oi 
c istoi oil “ tiom any Bntish po-^sissum, b ii 
not till product thiuot, is also so high us t 
prevent its nsc in manuf ictuic s \Vi ui 
aw lie of the re liu tious vcluch havt beta I ^ 
ly mile in the duties on some ot the \cg t 
bh oils , bul it h is b< t u almo'-tiinpossil li ( i 
thi m uiu fact ire s to avail them ihes ot this 
ri lu tion on ai onnl oi Ihi i \i isc ng 
li Ills Whin tin sc in re moved vcc i li 
eip iti tin Ik cficet^t iintlust redu ti is 

Gui otiit r ttulcs u id inn int i tares t 

u ils )t vv bich ju su c t If i uport di I 
ari not s > m icli ii ) ik l by tlnm is lo d< [ \ 
us oi liic n ails ui i iivins on a pi hi til 
lonipiti 111 in i tiif,n inaikcts Jliit ) r 
mill Hits in th ill unit irture of so ip, 1 j 
f II is t ! St s li Ml the (lilt u s on oil , i 
the 1 It „ i 1)1 inutK till r tilt p iwt i ot r\e 
j 1 11 inliigt pirtjiii or thr globe lui 

this (Cit in Iv Is a t itc i i things ti nn \M li 
so imp M* int a ininnficturt ought t 
i« uvtrl We fill It to bt « HI duty not t 1 
this opportunity ot ngiiii rum iii i tI 
btrong im[>ics-,uHi which h is s j olti i b 
made notm Us the c oustqiiLiu i s 
impolicv ol taxing tin raw initcii s 
indiistrv bet lust ^ t arc lulls sitistnd 0 it r 
comnurcini an I ininuti tuiing pu p nt 
grt ita'^ It IS, wo il 1 bt still inoi i iiit ic i c 1 it 
the piiftiplt tl I xciript ng all i i\v in ii n 
als fiom 1 1 \ ition wi ri srnttlv ulhtrcl i 
\\ hate ver the loss ot rest inn might bi wl li 
would tike piece in c >nst queue i ol rep d *- 
tin si dnt ts it woul I si on hi lu i li g i d • 
till alditioiihl lilt ins ot piiyirn nt which w( uld 
follow iiorn iniitasc 1 n ilioual wealth 

rni S] R\ M IO\ (ih COPPI R 
isllJ \J111\0 

Sir — The following rriitliod of preserving 
copper nn 1( I ship*H bottoms, lor a eonside ^ 
ably longer lime than usual, is, X believe, but 
little known — 

Jar from wood or tir from coal 
tains a quantity of acicl, which is a pa 
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ticu1«r enemy to tiue ]^*8lio^tf In 

rbemietriTt in tlie coum^ ol^Wtrirfaettirtii^ 
white lead, red lead, rerdilcis^ and ofher 
rnlours, which are imde bj^ evar^otation 
of acid, or lU tombimtion, with ihinerat 
aabstancfe^i If tins acid, which exists tnf 
the wood of the 8)np*8 bottom, to the tsi 
wherewith the I oltom is pavid* and in the 
tir in lyhuh the paper or felt is **oiked, 
can be i;ot nd ol it is evident that the 
fopper hiieatlmific would la*«t much lori^ci 
Some years di;o ihecoppeJOovciinB of a houF.e 
in the Roy ildoi k-yard at CiiUrrom Sweden, 
beina: stnppid off m iht (o use ot making sorno 
repairs n quantity ot Im e-pasie wi«i foiin 1 
laid under a. lew of tlio pi ites, vvliu li were in 
anexcdknt st ite of piesnvation, ind appi 
tentl\ ill elv to havi lislnl double the timt of 
thr others t'rofissor Rervelius, oi Stockholm 
ihf eminent (tipiiii''t when askc 1 ihciaii c ot 
this evpl mud til it nolhini,' neutrilu s oi I '’s 
the aci<l tiom wood f;o (.Ifectuaily as liiiu 
Now ] \rn otonirnon, tint il pipr r or fcltv'i le 
so (kr 111 ! a inxt ii€ ot boded oil, itid as inu( li 
si H ke 1 lime IS th< oil convenu ntly toul I con 
t iin II « ould iiidl t I ships (oppir I otto n 

I isi f 1 d( 111 h the nsu tl tmi Rod be (on 
sidcK J 1 too ( \pi nsivc arlicb the lime nnv 
be u IX 1 witlj l u t it ll IS wonllnotb sq 
ethclud lor hi o«wli tli time w iid I kill ihe 
K 1 1 in I ll it won' 1 not en lu ly pi( vt it ll e 
at Id i» iss ne: i(oin tlu w( od th i ut,h the i ij ( r 
Ol (« It It would perlnps be worili w nilt t >r 

shipownei to tiy tic e^pfrimeot ind 
sh itb < tic side of a ship s otti in la tin < oi 

II on VI n Tiid the other lu ilu nianiifr 1 n 
(orniiKiii, the rt suit would be i ctitnncd 

III sevi II ycais, or p ihip^i in islioilii tinu 
lie Id ( would QOt injuK eitiici the wood oi 
the t oppt r 

I ii-rmin yoirverv olcdunl* 

T 1 Oiamiu 

41, To f shirr I 1 nr) mst / ( m/iui, 
ifiii 1 Ibii) 

1 \l 1 ()OMN(j 

Di \i,me i 1 1 re (pole iv win li he reid 
ll the I rt n h lit lut( cndcooin-^to | 
tint It IS po sibl to obi ll i sik h i hold on the 
upptr i nil) p fi IS to be il It i> due t a 
bidoonwiiii ill t>u '.tc ulin ml (cituniy 
ol ) bolt m \inj; 111 Ilu wains I hi? tu pto 
posi s to i( ( oiiinli ll by nu iiis oi oir or h veis 
t be ait u he 1 to the ear, and whu li ire to 
It m ide Ol oib 1 skin, or cloth, cipibleof 
emt lining in i li (piate qi antity of l)ydiO(;en 
pat. the spcnfic Riavuy of win h being liRliicr 
Inn the air woul I obt ii'iluddc i llit iiatuial 
fluid as tlu V would ir eiwillitlu nue resist 
ance as the balloon dots iiselt — Ol}lie 


OPTICAL M\t IlINL 

At the late Meetintf of the British Ashori- 
ation, Mr liobeits exhibited a machine which 
lenders objects visible while revolving 200,000 
time s a miniitt. 

If a firebrand he whirh d, in the dark, round 
a centre in a plane perpendicular to the eye 


of tbe spectator, it wUlf pre$fi!!&fc ‘thfe appear - 
IKiboe of^ a luminous circle From tbi4 fact it 
Itftd been inferred, that the impfesaiOd oxi'ta<it 
retina made by thelnfnmous bod^ in Its pas- 
sage Unbugh every point oftlre ein^c^ remains 
Bli^il the body ]n.a.s completed a molution^ 
Kow rapidly soever the fiicjbrand wav be 
made to icvolve, the ciioie, aud, theutore, 
every ptrt of it, will ha distinctly visible** 
hejneo a prohahuity anscs, thnt at the greatest 
attain iblc vt loc ty, a pt rfi rt mipte -jion of the 
object in motion wiP still bcpiod iced on ^he 
optic iicrvi , pi ovided tint the time of viovinja: 
such object bi limited to tint which i requir- 
ed toi ]» is iiir tnini cdi a sm lU spur — 
ntlrist, \jth c ( t nc i to the si/r of tlu rtvolJ' 
vin^hody — ui i ils)*ha*'uo otbf r oh ect be 
pH senti Ion thi lu Id ol vision hdoit ll f for- 
me i sp< ^ tram sh 11 hive V in ued fioiii the 
r\t , iinkss in the ( is of tl i same ol j et 
nudd siiiiil.il cucums* inti's | kr f) rn r oi 
Ilu sc conditions is jiio i k I ^or j i ma'^kiuc, 
No 1, ui vihuh tlu t\ -ho^c is made to tn- 
vcl tliioUf^h ISO k t 1 ( t\v( 1 11 f v( ly two in- 
spcction^- of the moving objc t, and which 
ob|( r is 111 uk to issuuu 1 liffi lent jiosilion 
at cull su((css\( jnspcdoii Ihc latter 
condition is iiuliul 1 in m u nine No 2 , tht, 
t)h)t( t IS thcic picbciitcd tj tiic eye in one 
position only 

APPLK VllON or niL COMPRESSr- 
B1LI1\ Ot WVli R ro PuACllCAL 
PURPOSE'S » 

Bi/ James I) Porhfs, E^a, V R «S. 

h 

Only two methods h ivi been < pplicJ with 
much u ccss to till ] (kte-inirint on ol 

pics 111 cs ( oininunu ittdui ill dire turns, the 
om h> obsirviigih v ’ uiu ol an i iclo'^cd 
in a tube, is in the i cnninon in i lOiu tci , tlu 
other h\ the u '•lun n isurcnunt ttlu height 
ol an ( CjUi ] (Ml h r ml i oluinii ol lluul ^urh as 
mciourj T u n ot these uuihods is "iljdt 
logiiv pr i( tl dm ni i lu ( in the ( ase 
of the in iiK I utri lioin tlu i nnicnst dispio- 
poitio i ot tlu li\ irn ot tlu s(.k foi g^cit 
vm itionsul pi ssiiit «i d jnthi otlui,lioin 
the i tun 1\ nimbion md nan ip-eable 
appai itii ulidi II s wlu i the pres- 

sn (s u consili ibl B )‘‘h tlicsc methods 
vMi 1 ouidtib) tl C oini iis-^ion of the 
lusliliiti ol liud, ippointtd to asic taiil 
the rcl ition o* th t uiparatnrc ni picssuie 
of ste im, the pre^sme being asicttHi''cd by 
Ihevohincof in ma mmo lu tei , pu vioiisly 
gr duited expc iMUcntuU b\ comp prison with 
tlu p.cssuu otaioUini 1 1 ni i ( i> 

J he idci of substitnti ig a manometer con- 
stin''tcd of w.der insti il of an, occuiicd to 
iiK a ( onsider<n>lL tiiivc ago, vvhtn rtpnhcd to 
by a fiiLiid to sngge-t a firm ot gnage for 
mcasunng tlu prtsmm ot eondtused gas in- 
tc nded to h( u'^ed foi a tin nii e I had ’•ecent- 
lybttn miking expenments with the very 
convenient comprtssum apparatus of Oers- 
ted, in which t&e changes of volume of water 


* Kead to tbe Societ) ot Aits on2?iid April, 1836 
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and air nrc exhibited at once, under any pres- 
sure, that of the water being sensibly uniform 
for equal increments of pressure, whilst tlmt 
of air rapidly diminishes. 

It is the very trifling compressibility of water 
^'or any other liquid^ which gives the value to 
f his application, and which seems to have been 
practically overlooked. 

The reason is obvioiw. The changes 
volume produced by a pressure of only one or 
two atmospheres, in the east; of air, are 
quantities very large in proportion to the 
primitive volume, so that, in the ron<.i«lrra- 
tion of an additionril ehaiure. we arc obliged 
to take into account not merely the effect up- 
on the primitive volume, but upon the vidnine 
affected by the first unit of prt"-suvc. In other 
words, \vc are not ut liberty to neglect (pianti- 
ties of the second order, which may safely 
do in the ease of any known InpiivL In the 
case of water, for instance, the vniiatinu of 
volume for due atmosphere docs nut exceed 

I 

of the w’hole ; so that the variation of 

20,000 

the vJiriation is nccc'ssarily insiguineant. 
All that we know of the coubtilutioii of lupiid^ 
would lead us to infer, tliat such would b * 
the case, and upon this cireuin-^tance depends 
the the exprcs'-lon. which connect'* 

the volume of a liquid such as water, and the 
pressure to which it is subjected. 

Within ordinary practical limits, we may 
confidently anticipate the sensihlepropoition- 
ality of pres '.ure and change of volume; and 
this is fullv borne out by a eompavi'«on of the 
bo«t cxperiinents on the compressibility of 
water made within great and within narrow 
limits. 

I diti not hesitate, therefore, to rcrommend 
the trial of a nanorueter of water M-'toad of 
air, for mca‘5Uiing the elasticity of g'l'-’ up to 

40 atmo-jphorcs ot prc'-surc. 

The eoustruetion of such an oistrnment 
being almost like that of the eonimoii thcr- 
mometer, is ineoiiiparably ^iinplci' thanth.'it 
ofthcolhcr instrument-, ribn\o nieiitioncil ; 
and almo'*t the only practical diflieully is 
cornraou to all these, naitnly, the accurate 
determination of the teniperatui e of the fluid 
employed. 

It may be proper to remark, that i’rofcssnr 

Oersted’s instrument for indicuting the eotu- 
pressibility ot water, consists merely <ir a 
very ^sensible thermometer, consiriu'tctl of 
water, and having the end of the tube hit 
open. The tube bedng capillary, a .short 
column of mercury rests on the surtace of the 
water, indirating its volume at any mninent ; 
and the whole Is immersed in water eouTain- 
edin a stuong vessel, to wliteli pressure is 
any how communicated, so that tlic thermo- 
metcr-shapeil vessel of glass heing equuliy 
pressed within and without (the ucek being 
open), is unaffected by pressure, and the true 
change is perceived in the volume of water 
which it contains. 

The applications of this form of iastrument 
are very numerous ; we may take as examples, 


1 . The determination of the tension of ga*? 
or air in a compnessed magazine, as I have 
just suggested. 

2. The measure of elasticity of high-pres- 
sure steam. 

3. The determination of the degree of com, 
pression under which bodies change their 
state* when such experiments can be per- 
foruied in glass ves.sels, as in the ease of 
the condcasation of the gases into liquids, 
the pressures as stated by tlifferent authors 
varying extremely, and being confessedly irn- 
perieet approximritions. 

4. 'I'he ready determination, by inspcctinn, 
of the pressure per square inch c.xertcd \i\ 
Bramali’s press at any instant. 

Nothing ecmld be easier than to conveit tin 
instrument as above described into a self, 
registerimr one, by ^.imply i'lserting an imle\ 
of irlass, hii h rn ly be drawn back by tlu 
little jnjre u’.d eolnnm, just as lu Six’s iher 
inoiii'dei, \V(‘ shonbl thus be enabled td 
tieti rmme the operation of riinscs by tlic'i 
nature eoneealcd iVom d.ireet vit w ; as, 

T). The lon'c e vci ted by water in the ait; 
of freezing, in a manner miuh nif*re ilirnt 
and satlsfaeloi V than that of Ihc I’lnrenTiii" 
Academieiaiis, hreaiise it wnnld not be ne^'c- 
.sarv to ean-e the leiip'enfc to itni*.f, Kii 
inaxirnnin exfiau'-ue foiee being indicati'd 1-^ 
the regi -ter, 

fi. 'I'he force of fired gunpo'.vd- r ; and evm 
of dea l ])i essure and o{ percussion in u va- 
riety ol ca as. 

7. 'I'll? derdh of the ocean by the rneasim 
of the piTS"-(ng eoliiinu, the iD.strnrncut bemu: 
att I. !'ed to tlu* -lUllidJll'.,*-)^ ad. 1 have liCni 
iiitoriii*(l that: t I k* meenions Mr. IVrkiiis pro- 
]>osc‘J tin- applieatiOii of the eompres^ihilih 
ofw ate*- uhu Ii natm all y arose from his nictimil 
id ,iseei taniiinr the y</c/ of rorn()iTssiou h\ 
n itnr tl).' pn s-ure of tin; ocean, though n 
iiotiec ot tlii.s is taken in his paper in tne 
rhiio-.opliieal 'I ran-,ietions. The ric/.omet.r 
there de-.eribi'il w.'isjiki Oersted’s inst rnmenl, 
intended toi meiLsnniig i 1 not pie.s. 

S’t/Y. 

Ip thesr i rsps, a HcL-'-ter d’hernunneii ' 
would neMl to aeeonqi.tav tin* self-i egistei ini’’ 
iristt nmeiit, I*iob.il)!y n*) eoa'-ide; aide emir 
is to be fi ared from ahnqd eli.mge> id' voluiiu* 
to which tiie watei might lie sahieeted, lor tiie 
coineiduriee <d’ tdie velocity of .sound in vwifer, 
theoietieally deduced from ils modulus oi eias 
tieity, and expel. 'mentally by .M. Colladmi. 
Bccm to prove, till'd little oi no heat is deve- 
loped during iis compression. 

T he areoinimnying thermometer wouM, ‘’f 
roiirse, require to hr itself protected from the 
distnrlnng influem*e of [uessure. 

The ixteiisihility of the glass vessel contain- 
iiig the water under pressure, migJit be appbed 
to give an independent confinnatioa of tJic 
first result; and elegant practical eoiifttruc 
lions might be poialedoiir by which these sepa- 
rine results might be obtained, and also the 
effect of temperature eliiuinaied.* 


* Jameson’s Journal, N<i. H7. 
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HOUSE-FLY GUARD. 

At the Entomological Society, on Monrlay, 
a paper was read by the secielary on exclud- 
ing the hout>e-fly. The mode adopted was a 
net made of different coloured mei^hes of 
about three-quarters of an inch "quaie, and 
which, when placed against a window, was 
tound quile effectual in excluding the visits of 
these liouhlesorne insects from the outside of 
the room. 'I'liesarne expeniiieiit was tiied 
with meshes maile of the finest black tlnead, 
one inch and a quuitei square, which proved 
lobe «^(pially effectual. 'I’liempproach of wasps 
was also pieveuledhy iheabove mode, veiy h*w 
tiiuling ihcir way within the hoimdaiy 'Jins 
was arcouiiled foi by an optical illusion in the 
eyes ot the insect, of the highly luagnitying 
power of vision, and the small local length 


MR. RTiUNML’S iMODK OK CON- 
sritiicj JN(i AK(’Hi:s w I riioui* 
CENTRINC. IN.vn IT Ti: OK RRl- 
IISH Ai;CHlTECrs, 14111 xMARCll. 

Till, se'^TCtai V read a paper explaniiory of 
!\I. iJi uulI’s mode of i on'-ti iieling bi ic.x aielirs 
out itnliing , and al.sn explained vaiiousex- 
pLimieiilsbl th.il gfiitleni.in, with leganl to 
the nisei noil ot 1! on boopi in uetions ot 

III lek-work in reim lU.'*' * * 'I'lic pi iin ipl**, 

\\ hieli was oiiginally adopted, and ii- 
cifieiency ascei tinned, in llie foiinatioa 
01 the shaft of tlie lliiu'cs with ruiiiit-l, !•> 
fouinled upon the cohesuc po.vci'ot Roman 
ceineut, coupled wnli a sy^telll of ties, lire 
most idigiblc aubslanee tin wii. eh, horn a <e- 
rie'' of expn imeul." peifoiiued by Ibunel, 
appea.ed to be hoop non. 'I'lie jnt i- li iv in.; 
been eonsliucled in tbe usual ni.»jui-*i, n 
is p.oi-osed to pill 01 seeuie to the in a 
looulo (oi Hie puipose ol lielernnuiug the 
coutoui of iheaitdi. A nanow rib may now be 
cameil ovei , and l.<'V(.d, u-ing i c.iit-ni (\vni» 
lln* ui'f iiMonal ni'i'i Uoti ot \\ inch, (,y it-, 

ailli: sum to the bill'. luMOg gieaiei IImo (lie 
cohesioti, enable'' the aicli to bt (umed to 
any ( Ml lit wiilnii llu* huiili, oi the -''fengib of 
the iii.itei ml. 1 he sevt i.il aielies bt in,; in -iii"- 
Cessioii, onee Key cl . tin y will le in a stale ro 
iieeive the w hide ot the luiien.il' mui.'-sa'y lo 
tlie eoinplelioii ot the budge. 1 lie bi i.lge (;t 
the Santj.sMina J niiiLi nt J loii in e i^us paili- 
ciibnlv adveited to, fiironiiiig .i lo.i ;iiilu enl 
example ol rubble coii.-'ti uction, and the duia- 
bility ot lie ni.iteiial. I he a'ehes?ie com- 
(’O'tdof n iii.isf. ot iiU'giilai 'toms rinbcdth <1 
lu iiiort'ii, having Ihe consi-.ti m c or ,i single 
.stone, Ol ol two sloiii s abnttir >; against eacii 
other at the t lown.- id/. Aic/i. JJuj. 

MAITIINE KOH CC ITTNd SAl S\(;j: 
M EA r, an U S JTJ K 4 J N G SA 1 dS A ( i hS. 
ARRAHAiM AND J011x\ lvEAL.\, 
RENi\SVLVAMA. 

The cutting is rdfected by means of a 
r^Vbndci, around which arc pUcod knives 


which we usually make of a triangular form, 
one of the sides fieing in contact with the 
cylinder. 'I'his revolves within a concavo. 
or hollow cylinder, furnished with similar 
knives so placed as not to interfere witli 
those on the cylinder. These knives are but 
placed somewhat obliquely, so as to stand iti 
the diiection of a spiral around the eylindtrs. 

I he revolving cylind'T lius its axis placed 
bonvoiitally in a box, the sides and ends of 
which aid enclosed excepting vvlieie the meat 
Is admitted and discharged. A gudgeon pro- 
jeci.s thiougli the box at one end to receive 
a crank of wlieel to turn the cylindei. 

'J'he opening for feeding is on the upper 
‘'itle, and at one end ol this box ; and this 
opening is suimounled by a vcilicdl tiunk, 
wlmdi maybe in the loini ot a pdiallclog: am, 
ot the widili ot the lower Imx, anti about half 
Its depth, moie oi b -s. A piston, oi follower, 
1 ' ii'kipted to till, feeding tiunk, oiTiopper, 
from the iiiiilille ot wbicb aiod iiscs, opeialing 
as a piston lod, being d< lod upon by a lever, 
woike 1 like u puinp-haiidic. 'rin; pibloii rod 
j).is-(is iliioMg!i tlie level, and lias d lack, or 
noil'll' s, I'pon It, vvliicli entr.igo vvitli the level 
in It- descent, but allow U lo iiac w-itliout idi.s- 
ing tlie pi'.ton, feo that llio men put into the 
fetding-triiiik is foiccd ilov\ n by eaeh succes- 
sive .stio..e. I o IdciliidU: the pa-sage of Ibe 
meat into the iioiuontal, tiom thid veitii'dl 
trunk, 1 ionn a spiial excavation in the hollow 
cslinilei, iinuieAli.itely umler the veriicdl 
tiunk, which opciatC'. as an inclined plane in 
producing ilie desiied cllect. '1 he cut inear, 
when It atrncs at the exlieiue end ol the coi- 
ling c^ liii'lci , passes out through an opening 
in the bottom of tiie box. When liie tecding- 
tiuiik IS 10 be icjilen -bed, tlie lever may lie 
turned back on its joint, and tlie piston ic- 
moved, leaving the opening pei tecily fiee. 

\VI'*‘nthe cutting has be"n completed, the 
vt 1 ti( al ti iin'< , w nil Its piston, IS usul tor the 
puipose ol •'loihng. To cfiect thus, a sliullei, 
oi siidci , Is siipjied Hilo ils jilace whmc it 
toiiiis a li'iltiim to tlie ei tw’.il, .iml cits off its 
c«)iniminn'-ition Witli the boii^oiit.il liuuk, and 
a tin, t)r oihci liRe. ol proimi .siu.e, is tilled 
into an eiiecing jni-paii'd ioi P on one side ol 
the tiiiLilv, at It . iowei end. njion this tube the 
eiiHsil to l.c stufleJ ls g.iihercd in the usual 
XV ay 

'I’o allow th" escape of uii, tins lallei tube 
ha' a small tube, ol opening, soiilcied on its 
outside, iroin end to end. 4 iiis opening may 
he seinu iicnlai , so as make but a .slight pio- 
jectioii on tlie stuUing-lubc. The effect of 
tills will be obv ioLi'i. 

We have not thoiighf it icquisiie to giv« 
the tbniem5!oi% ot the icspcctive pails, us tlicy 
will V . 1 1 Y accoi (bug to convenience, and will 
i]( pend upon the power to be applied, and t)ic 
quaiiii’y to ne cut. One thing, liowever, is 
f ssciitul. namely, tliat the length and .si/.e ol 
the cylindi Is, and the numbci ot knives, bo 
pioponit>nt‘d *o the qu.inlilv to be Cut; but 
this can be n gulaied also bv the prcssuie made 

II [.on the pibton. 
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THE 

SPIRIT OF THE INDIAN TRESS, 

OH 

MONTHLY REGISTER OF USEFUL INVENTIONS. 

t AND 

IMPROVEMENTS, DISCOVERIES. 

AND NEW FACTS IN EVERY DEPARTMENT OF SCIENCE. 


TRANSPLANTING LARGE TREES. 

The operation of transplanting a large tree 
is described in the Madras Herald as having 
been recently carried into efTect at ]Mr. 
Ciiamier’s garden ioBiiIfalo-Squarc, Madras. 
We learn that the machine nhlcli is used 
in transplanting the tree is exceedingly sim- 
ple. The plan consists in cutting through 
all the horizontal roots of the tree ^vhich is 
to be removed, at the distance of about 
three and half feet from the stem, making a 
trench about thirty inches wide around the 
tree, and putting in loose surface mould 
and a little comport to encourage the growth 
of young fibres. The shortest time allow- 
ed for this operation in Scotland, vhere it 
was first practised, is two years — and in 
some cases trees are allowed to stand four 
or more years before they are removed. Jii 
this country it appears that a tree may be 
transplanted with pex’fect safety in four 
months after the roots are cut through — at 
the end of which time, as was found in the 
present instance, an immense quantity of 
young fibres, some perhaps two feet long, 
are thrown out from each divided i oot. 

When the tree is about to be transported 
toils new site, the earth is carefully cb-ared 
out from the young fibres, the tap-roots are 
divided, and the tree, having been previously 
fastened to the transplanting machine, is 
taken without dilficulfy wherever it m'ly be 
required. Trees may be remov* d in this 
manner to considerable dislauee, fioni 
Madras to Guindy for instance, without 
losing a single leaf. 

All the different species of hanianf of 
which there are four or five vdry common in 
Madras, are the easiest and surest to move, 
with complete success. The best season for 


transplanting them is during the hottest wea- 
ther, as too much rain is apt to destroy the 
)mung roots. 

Tlic corinlly (so pronounced), a beauti- 
ful, clean tiee, which grows to a large sue 
and ver) r.i[>idlj, may also be removed with- 
out difficulty. 

TJie peepul (or Arsii Maruw) is the next 
oil the list. It can be transplanted to any 
s’zc, and si*arrely ever fails, provided it is 
done at the right season. Tina tree re- 
quires even less care than the banian and 
ought not to be vciy highly manured, as it 
is apt to shoot up too quickly, resembling 
tnc pop! art 

Ti e tamarind is among those trees 
vvhicli arc not easily moved; indeed it was 
thougiit iiii]>Oasible to transplant it success- 
fully, Aitliiii a few months, when Mr. 
Elliot conipK tely succeeded in removing 
a tamaiiud tiee about 20 or 25 feet high. 
The tree was prepared nearly a year ago, 
nixd tiansplaiitcd in June 1st. It did not 
lose a hat, and is now thriving and filling 
out daily. 

The uvem (or Margosa) is a difficult tree 
to manage, cvliumoly scQoitive at its roots — ■ 
and, if the tap-ioot is touched ever so little, 
lb hopcltf^s. !!5iveial of these trees have 
been laovcd, howtnor, and arc now large 
and heilthy afti r Uie lapse of two years. 
The (xjiLiue attending the transportation of 
these trees 's great, in consequence of the 
immense quantity of soil which is usually 
attached to them. 

In addition to the^c very large trees, 
there aic about a do/un chiefly flowering 
trees, which arc good subjects for trans- 
plantation. We learn, that the Vddsnar” 
rain, a beautiful tree like the GlorioM 
Superha — the Cork — the Wood t^ppte tree 
and the caoutchouc or India Rubber tree, 
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' are all easily transplanted : and that hand- 
some specimens of them are now dourish- 
ing at Gutndy, which been taken 
thither from Madras. 

PEARL FISHERY. 

From a paper published by Lieut. White- 
lock of the Indian Navy, in the Transactions of 
the Geographical Society of JJombay, we learn 
that the pearl fishery in the neighbourhood 
of the Persian Gulf gives employment to no 
less than 30,000 men, and j)roduccs 40 lacs 
of rupees* worth of pearl annually. 

SURVEY OF THE MALDIVES. 

A paper on the ATaldives i.s also pub- 
lished. This curious group of islands is 
on the direct tract of ships bound from 
Calcutta to Bombay, The desire of aiding 
the project of steam navigation ; induced 
to their careful survey ; they were however 
found exceedingly unhealthy, which circum- 
fitance has been tbe great obstacle to their 
foreign intercourse and intornalimj^ovement. 

THE INDUS RIVER. 

* A valuable paper is also given on the 
Indus by Lieut. Wood, who has been 
employed by Government in surveying that 
river. This paper contains a narrative of the 
Lieutenant’s passage in the little Steamer 
Indus from Hyderabad ’to the Sea. The 
result of liis experience was rather unfavour- 
able to the navigation of tlie river, in the 
Delta. 


POPULATION AND EXTENT 

OF 

CACHAR AND ARRACAN. 

Wc learn from a report on the eastern 
frontier by Capt. Pemberton that tbe new 
population now rising in these countries, 
especially in Cachar and Arracan, is quite 
distinct from the original inhabitants, and 
consists chiefly of settlers from the adjoin- 
ing parts of Bengal. It is still extremely 
inadequate to the cultivation of the soil. 
According to Captain Pemberton, the whole 
valley^lticluding Upper, Central, and Lower 


Assam, has an area of 18,900 square miles, 
and a population of 602,500 souls, or nearly 
32 to the square mile ; 'whereas from the 
richness of its soil it will support a popu- 
lation ten times ^ as numerous as that which 
now occupies it. In 1833, Captain Fisher 
estimated the quantity of arable, but unoccu- 
pied landin Cachar at 1,800,000 biggas. The 
entire area of Arracan is calculated by Cap- 
tain Pemberton to be about 16,520 square 
miles ; and the statistical returns for 1831 
gave a population of 73,928, or lOi to the 
square mile. Hence it is evident that in these 
throe provinces there is the widest scope for 
colonization. There is land in abundance 
unoccupied , which is at the pei/ect disposal 
of Government, and may therefore be allotted 
to new settlers on whatever terms may be 
thought expedient. There are no existing 
rights to be interfered with, and no popU' 
lation to be tlirust out of their native 
acres. 


LINES OF COMMUNICATION BE- 
TWEEN THE BRITISH POSSES- 
SIONS AND THE BURMAN EM- 
PIRE. 

We also learn from the same report which 
we have abstracted from the Friend of India 
that an array, proceeding from Calcutta to 
Ava, would reach that city, by the Assam 
route, in 170 days, by Muneepore, in 107 ; by 
Rangoon, iu 82 ; and by the Aeng Pass in 
Arracan, in 39 days. From the comparison 
of routes, it is manifest, that if ever the Bur- 
mese are again foolish enough to engage in 
hostilities with the English, and it be con- 
sidered expedient to renew our invasion of 
their territory, the way of the British army 
must he through Arracan. 

With the exception of Muneepore and 
Upper Assam, tliewholcof the inhabited coun- 
try on the Eastern Frontier is now under 
British rule :j, and the excepted portions are 
under British protection and influence. In 
the first years of our way over these new 
territories, many errors were committed in 
the schemes of taxation and judicial admi- 
nistration which were adopted. But as, we 
doubt not, an honest intention existed on 
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tile part of Goyernment to do what was right 
and jwtf a gradual hnprofoment has been 
apparent every where $ and the effect of this 
upon the increase of the population has 
been most remarkable andsetisfactory. 


POPULATION OP NAGPORE. 


The foUowiug is a copy from the report 
of Mr. Jenkins in the Nagpore territory. 
StatMicai Table of the Population of Na(iporf» 
ScciirSing !•» the ceusus oriH-iOai, the 
of ine several nUirlcis and the cUy stood ibus . 

Deoaarh h«»low tbe GhauU 4,S-I,fl.t7 

Wyiie Qitnsa dlatiicts S.SO^OSO 

Chittieetsttib 5 71,915 

rlisnda... s,70,5!^s 

DeOfEurli above the Ghauts 07,501 

Cil> of Nsjcpore Ml/iSI 

• Total SI. 14,90 1 


Aasunila? tlini the rate oriiicrensr iu Cliultefsgurh 
(where iiu subsequent census was l.ikeii) was tlif* same 
as 111 other pans of liiecoiintr>. the popiilaiinn, ac- 
cordioe to the ceusus of 1633, is as foltows 

[%illa«e8- 

Deosurh below the Ghauts. 5.73,792 In ISOU'towiis & 
Wyne Guiiua districts. . . 6.00 770 lu 3tll ditto* 

ChutteesKiirli 6,3>i dOj in 4434 ditto. 

Chanda S.Osooohi ISja ditto. 

Drugnrli above tlietjhanis l,<45,363 In 1241 dtUu. 
City of Nagpoie and Suhrs. 1,15,228 

Total 24 . 70 . 75 a 


being an increase of 3,55,848 in tbe course of flve 
years. 

Tables of bifihs and deaths have been kept In 
the Wyne Gniiita district for the last four, and in 
Deotturh bellow ilie <4 hams, for tli«> Iasi two yeais. 
They ulve the tollowiiic resulis . — 

Wyiie Giinga dismet in 1631 

t otal popiilitiiun, 6,()(i,0lU 
Biithb 25, 4.36.. Dentils 1 4, U 1 5, 
belne as one hundred to llliy-llve, ueaily. 

The biiiiis are nue in iweiity six, Dejii>. and the 
deaths one In fori) -seven, ncaily. 

The exeess of births above the deaths, is II 4'tl, 
and the piopnrthtii of excessof liiitbs above the 
deaths, lu llic whole of the liviii«, iieai !> one to 
flftr-eiitlii, so that, at ihii rate, the pupitlation 
would d<*ubie in aboni foiiy years. 

lu 16J3. 

Tiitnl pnpiilaiion, 6.71.117. 

BirDis 27.1)92 ... Deaths 15,584. 
hrine as one huudied lo fliiy six iivaily. The 
lurilis are one ill iweiii) four, nearly — the deaths 
one ill foii\-ihiee, iieaily. 

The excess of hiribs abi.^e; the dealtis, is 12,128, 
and the portion of excess of hiitiis above ibe 
deaths, to the ohole of the livinji, iieail> one to 
fifty Jive; consequently, the period of douhlini; is 
aboiil tblrty-cighi years and a hall. 

Ill r833. 

Total pupulatlAn of tbe Wyne Gnpguand Deociirh, 
disnins, r/.dSnAd*/. 

Ilie biriha 47,896 I be deaths 32,103. 

The blribs heine lo the deaths, as one buiidted to 
flfiy and a half, nearly. 

'I be bitibs are about one in iweiiiy nine and a 
half : the deaths are one inflliy three and a half 

Tbe excess of tiiiths above iho rleaths, Is 18,873 ; 
the proportion of the excess to nie whole of ihe 
living, being nearly one losixty flve, tbe populalioii 
would double la foity live yeaiS. 


IH JS3|, 

Tmal pOFOiatlimoftbeWyiie OtinBa.aiid Oeotarh 
districts, 19,6I,S6». ^ 

Btriba, 4Tdl06. ..Deaths tOfOIB. 

The births to ibhAfitbs aieone baudred to sixty, 
two and a half, neartv. 

Tbe births, one In twrilty-six. The doMbs.one 
ill foriv.two. Excess of births above the deatiiH, 
IViOSd ; the pioportlon nfthis excess to the whole 
of Ibe living being, ss one to seventy ; at this nne, 
the population would double iu about forty eigiu 
years* 


GEOLOGICAL CHARACTER OF THE 
MOUNTAIN, RIDGE BETWEEN 
SYLHET AND ASSAM FROM CHIU. 
RAPOONJEE TO GOWHATTEE. 

within this isuge there appear to ns to he four 
distinct foriiiaiions, which claim paiiiciiini atieiiiiuii 
fioiii the geologibt. Iheflist is ihe snil.ice of 
the present epoch, arising from the sill of the im- 
iiierotis and inegintici nt livers, which from the 
East, Nrtith, ami Wrsi, poui tlieli waters Ihioiiiil) 
the plains of Driigal into ihe ocean, 1 :uI<mi wiiIi 
the annual spmls ot out meat mouniaiu laiiges. lu 
traversing the viirious strrains of Ibe firiiiuliapooi 
tia, the Tresia. ami ibe Ganges, endiess opporm 
Hides ate afl'oirietl its of inaikinit the snccis'-iir 
changes through Hliichihe iiglii.gia) , and pei leeili 
lnc«iheren(, miLartoiis sand, just deinoiled lioiiitio' 
last o^etflon inus of lire iiiiMd, parses iitio Inilniic 
vaiieliesof soil, ht giuriiial di cotnposillon of iih 
own compoiit’Ut elciiients. hy ineoi parntiou uiUi 
the Vfi’ctalile inatler which even In one 8i'as< ii hr 
giiM to glow and rot aiiiongsi it, iind by inulnie 
with the older and ritbet depr>sil», whirb ihc nwiis 
In their (apritlons rliangvsare coutuinall) liie.tk 
ing np and distilhntiiig Hfie»li. In sncli phser^a 
lions, witlii^li . Lx elPs chapters on Ihe foiniBiinn ol 
dellas in oui hand, wr fonod eiidless eiitertaimn»-iii 
in the first riiontlis of ihe piesenl year; and ofim 
we wisiied tliar liiis ilistingiiisbeit fieologisi h.oJ 
an oppoiiuiiity of explonng our inagnlflceni iivci 
coinses, and 'addliitf the data they furnish iu Ins 
accmiiiilaied iieaHines. 

Tbe next foritiation. If we may call It so, whirli 
demands stii-niioii ik ilie strong red Clay wliirJi n* 
found ou al! sides, ai the extreme veige of ihe r.tnge 
within whiili Ibe presnm iiiiiiaiioiis of the riveiHsie 
coiidued. We have rcinarked it on the west couiMif 
in lo the very hanks of tbe Bhagurultee not fni fiom 
Moorsbeilubad ; on ihl nonh iitibe dlstricis ol Oi- 
tiagepoie niid Uajabuye; at .Sobar, a few inil<8 
iioilh "estof Dacca, wlieie It forms an ii>oiii)< 
and striking bank lo ilie iiver, and at Dacra to- if 
a feU' refCnridt-r the siirf.ice of loose soil i<iiiiil.ii lo 
lliat of ihe iiiirlille pai is of Bengal ; .ind l.'isily !•'< 
several milciioii the south bank ot ihe lliiiiiiliaixioi 
Ira, just above Gonipain, wlieie in coiiirasi willi 
Ibe oidlnaiv hanks of the liver, it looks mon- lihe 
apreclpl^eof rork than iiieie ti:i) I ln.s rl.i> li-'.i 
long ai'peaied to us IMie file lenmaiiM oi an arnnid 
coiiliiiiioiis siiKace tliioiigh which rfie nveis bare c»i 
then chniinels fitr ages, so as iie:irly to have efliu'd 
it aliogeilier Imhepiopei della oi the ( 4 angr ^ 
the creai plain enclosed l•rlween the Bbagmutiee 
and Ihe iiiaiii stream i»f ihe t.aiige^io Its coiijitnc 
tion with ihe Megria, we have in)! seen a frag inc'd 
of ibis rial', bni aienot cmifldeni that it may not be 
fwiiiid 111 the Fmeedpoie distiicl where we onre 
fbouglii we peireived the coiupry to have an undii 
latini; bill face difTeriiig uiatcilally fiuui the lol 
tlierleiia. 

Another innst iHiporlaui formaifwn Inciddes yd' 
csrhoniferoiis s)8irriis ofBiiidwan, ijihei.and A»- 
saiii. These we inay conct ire iO)be coMiejiipmane- 
ons dopiisUs formed in a iiiaiiiie bed incladlnC 
whole of Bengal, A ssatii, and ibe emlre vulle; nt 
Ihe. Boorina. On the western si4« in Bnrdwan ;d»n 
£eeibhoi>ni iher appear lo have hectf iiffvrf bw* 
sllgbily from iheii oiigiiial siiuufion 4 fcT'tif* 
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mentnrei we Iwlieve extend awty ladellirllely below 
ilie plnln siirfnce of the coiinirr. Out on the eMiern 
side, in fiyihet and AMam, we a'e presented with a 
very dilfereHt gppearaiice. There the coal strata 
are thtnwii up as by one convulsion to a heiitht of 
moio than 40tfb feet above the neichbtiuriiiK plain ; 
troin whioh the whole systein to which they belong 
rises at once, like a steep bank of a river entleied 
b> iiniiiense fnlli of rani. It Is a mast inieresiing 
inquiry to make : Does ibe plain of the Saorma 
Cover over n coiinterpert. yet in their oiiviinal 
place . ot ilic deposits which we observe heaved up 
to the skies at Chn lapoomee 1 or, when iliese last 
were thus heaved up, did the fearful eoiivulsioii hy 
which that was accoiiiptisbed lifeak into fragiiients 
ilie retpainiiia pans of ihc rupiuied series, and 
sweep them away to (HI up by tlieir debiis some 
ocean deeps ofibe present B.iy of ReiieaW In le- 
fcieiiee to this inquiry, sntisiaciioii niiuht best be 
ohtuined by boiiiig at Hylhet and Cliaitnck : but to 
whom are we to look for such experiments f 

Perhaps the same obiect ini^lit be ifained by a 
careful obseivatloii of the last fonnaiioii we have 

10 notice, consisiine of the primitive rorks; hy 
which it is pl.iiii tli.li the secondary formation just 
ineiiiioiicd has been tossed out of its oiiginal place. 
These primitive rot ks iiiuy be siiidied with isri-at 
advantage on the nor'lhern side of the KUassia 
iiioiiiitaiiis, wlieie iliey are of great extent, and 
tniK h exposed in ntimerons immensely deep rents, 
u'Jiirh ate n(»w iiver courses; and, also all rioivn iba 
vallev of ihe Bi uinhapootttn, winch is studded with 
hruiiiifiil gioiipsol iiilla entirely composed of (hem. 
Miu !naniie, gneiss, and •cliisiof ibis forination 
deserve ihe closest exainlnaiion ; and, from the little 
we were able to sec of them, we should think they 
would fiirniiih numerous appeaiances not less 
sinking tlMii those of the celebniied rocks of Gleii 
nil. Just iitider llie Ciiieherey ut (lO.ilp.iro we iiotie- 
ed a most sli.giilar eonflu* ik e of difTeieiit rocks, winrh 
lotist have luw in a seini-liqnid state iiii(f one mass; 
nud similar plienoineiia we Cciuubt gliinp&es of else* 
where. But the uiosi interestins! p irt of ibeir exa« 
iriinatkon would l>e then iei.tiion to ilie second, ny 
strata. It ippeari ceiiairi that riowii the plain of the 
Bnimhapooliia, fai liiiu Benitai itself, thepiestnt 
soil lies iinmetliiitely upon tliehe rorks; ii^i seroii* 
dary stiaiu intervene between ii and iliein. Can it 
be decided ib.ti no secoudarv siiata wore cvei de- 
posited III the Slime place, before they rani" op to 
ilie suria<e; <tr that seroinUiry strata weie there 
and have Iteen swept away? And cun It be ascer* 
l.*iine(l w'liere in the plains of Iteiival, ihe leroiid.iiy 
sirai.i of Riicdwaii aie brokefi off by the primitive 
systein traced down fioin ilie noitli and east?* 

TEA FORESTS IN ASSAM. 

Mr. Bruce of Sudiya Li.is discoveied no less than 
Ken new localities, in wlncb Uu; plant is 8inwin» in 
ahundaiice and vigour. All the ten localities now 
discovered aie in one viciiiiiv, winch, oVi looking 
at any toleinble map of the eastern portion oi as- 
him, our readers riijy c.iaily lecognirc bv the help 
of the following desci iption. Sndiya, it will he 
seen, lies on the iioith hank of the llniiiihapoottia, 
at the juiiuion of a smali liver railed the Koondil 
raner. 1 he country to the sonili is waieied by two 
rivers, the Dilwmroo and the Booiee DiiMiig, which 
hoih run fromeasiw.ud to wesiwaid, iind join the 
Brnmhapootiia at dilfVrent poliiis below Hiidna. 
If A line be carriid neatly south, with a slubtiii- 
cllnaiiou towaicis ihe east, from Sudiya. iiiinl It 
cuts the Dooiee Oihiiig, ii will f,ii; upon the village 

11 I *****^ liver; and 

all Hie new localliiesof the tea plants are scatteied 
In aliowt every diicctiou around ibis village at va- 
rious distances, tmtii half a day's io a whole day's 
journey, bevcii of the localiiies Ike between the 
Bootee DihiQg and the Dihooioo : aud the remain- 
iHR three are to the south of the former river, and 
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to the southeast of Niiigrew, upon small tiihiiiarv 
streams of the Booree Dlbtnc, liiimedtataly to the 
west of Ningrew, and on the north aide of the river. 
Is a low range of hills, from a hiindied to a htili- 
dred and fifty feet lileh. on the tops of which l^ii tp- 
feiioi tea is said to grow wild : hut because of Its 
inferiority the Hiiigphos pay no aiieittkoii to it. Tha 
plants of this sort do not grow above ten or twelve 
feet high ; ibe liirgest leaves are not more than an 
Inch aiido half in length, and they are tiiocb more 
indented liiaii those of the oiliei sorts. Another 
kind of tea also grows about in ibe jniigles in the 
iieighhoiirhood, ami on the Naga lulls about a day's 
journey from Ningrew, to the south of the Bootee 
Diliiiig, which is equally dlsipgnrded bv the Sing* 
pliog, mill is known as the bitter tea. It |g disiiii' 
guiahed tty the hrown colour of the central thick 
fibre, and also of ilie eilgrs of the leaves, lids 
sort. It la said, will not giow In the same neighbour* 
hood with Ibe (liiei kinds : at least, they are never 
seen together. 

Thus, it appears, vve have three varieties of the 
tea pl»ni. '1 hat which the Singphos make use of 
Is iioi at all hliter, mid ditFeis uidely from the sort 
piodiiced ill the Mookoom coiiinn In the Biiiman 
territories. Indeed Iroin a trial of some of this tea, 
piepared In a particular iiiainier, Mr Bince is firm- 
I) persuaded Hint it will prove to be Green. To 
raise hlnnts of iIiIh tea, the SiiigplnillB sometimes 
sow its seed : hut they prefer one m.ide or anoliier 
of planting ^hl>ol8 Some ent off twigs about a foot 
and a half long, just as the voung leaves begin to 
shew ihf-inselves and lay them in the earth, in an 
angle of ahoiif 41*', with the lop of the twig appear* 
iiig at Ihe suifare. others take a bianch as thick 
as a man’s arm; aud. having cut deep notches in ii, 
about oiie-tbiid ilironsb it, nud three feet opart, lay 
II III the giound, and cover It nil over excepting 
wlieie the notehes are: at the notches ilie new 
ahoois spiiiig up.* 

CANAL BETWEEN RAJMAHL AND 
CULNA MINING RAIL ROADS. 

We are bappv to perceive that the consrniciion 
of a canal fioin llnjinahi to Ciiliia, with the view 
of keeping open the coinmiuiiraiion of the Wesi- 
Cii with the Lower Piovinces tliiouglioiii the jear, 
still eug.iges the atiention of (.nveinmeiit. This is 
an ohjeet or the highest iiulionul iinMortance, and 
the completion of ii will lutm an era in Ihe history 
of India. vVe have hraid the expense of the canal 
csliiiidted at heiween forty and (llty Inkiis of Itii 
pees : ImiI, great as iIiih sum may appear, it is not lo 
he pul in compaii.von with the advantages which 
such an uudei taking would t outer on the tiade of 
the country . But tvhile the question of so large an 
expendiiiiie Is on the lapis, It would not beiiiiprii* 
dent to enquire, wheihei the laiiie sum, or perhaps 
even less, might not he biillicieiit for laving down 
a noble mil toad between llajmahl oiid ralciiiin. 
We aie iioi acquainted with the local obstacles 
which exist to the accoinplishineut of such n 
scheme, but they cannot he gieater than Ibose 
wiiitb ivniopeaii eniei prize is acciibtomed to over* 
come ill Knglaiid The division of ib« country, 
ihroiigb which it would pass, is iiioie riceibaii any 
other section nl Bengal. t 

INDUS STEAM NAVIGATION COM. 
PANY ; AND PROPOSAL TO UNITE 
THE SUTLEGE WITH THE JUMNA. 

Our readers are already aware that it haa 
been “ proposed to have two iron tug steam 
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vessels, and four Iron lighters, to dfAW 
when loaded, water; one tugboat 

would tow twoligi^era six miles an hour 
against the eurrent the Indus, or 600 
tons of goods to A^tiiock or Loodlanna. in 
twenty-one days, If s|eaming twelve hours 
per day, and fourteen days of steaming eigh- 
teen hours, and ten and a half days if she 
steamed day and night ^ each vessel at the 
consumption of 1^0 tons of coals per 
trip. Supposing made eight trips per 

annum, she would convey up 4800 tons, 
with an expenditure of 1000 tons of coals. 
Two tugs would, therefore, convey annually 
9600 ' tons into the centre of Asia, with 
an expendAure of 2000 tons of coals. 
A mean ra^e of freight may be taken at 
per ton, which would give an annual 
receipt of j^26,800 ; exclusive of any 
downward freight or passage money up 
and dowu. It is evident all Europeans 
and the respectable natives of the upper 
provinces will prefer this route to the 
tedious and expensive water conveyance by 
the Ganges or land carriage.’’ 

In case of emergency these vessels would 
be available to the Indian Government for 
transporting 2000 troops in one trip from 
the entrance of the river to Loodianna. 

In addition to the foregoing, we find, in 
that ably conducted Journal the Mofussal 
Akbar, a paper characteristic of its la- 
mented but talented and enterprizing 
author Mr. Henderson, shewing the 
feasibility of cutting a canal to con- 
nect the rivers Sutlegc and Jumna for pur- 
poses of navigation. He had previously as- 
sumed that the best line in all probability 
would be a direct cut across from the Sut- 
Icge at Ferosepoor, the point where the 
Beegas joins it, to Koonjpoora on the Jum- 
na ; but as he afterwards found that the 
^ Sutlege above Ferosepore ha§a north-east- 
erly direction and might probably alter its 
course at Tehara, thereby obliterating a 
portion of the canal, »e proposed to exa- 
mine the line between the ^ast mentioned 
station Tehara, and the nearest point on the 
Jumi^a, the distance between the two rivers 


being there abdut one hnudeed and thirty 
miles. 

“ The country between Tehara and Jumna 
appears to the eye to be perfectly flat. In- 
sulated sand hills indeed are here and there 
situated over the country, being generally 
selected as the sites of villages, but do not 
interfere with the general level. The Sut- 
lege is one furlong broad where he examin- 
ed it at Tehara, 'its average depth may be 
reckoned at hve feet, and where the banks 
are under three feet high, the utmost depth 
may be estimated at seven or eight feet. 
Boats drawing three feet of water may come 
up to Ferosepore, but after passing that sta- 
tion, they would probably require to draw 
even less than two feet. The Jumna is na- 
vigable daring the whole year for boats of 
500 maunds as far as Borassee Ghat, still its 
waters have been diminished so much by 
canals intended for irrigation, that it would 
not appear to him advisable to take the 
waterfor the proposed canal from that river.’’ 

Mr. Henderson adds “ that the Sutlege 
seemed to flow about 19 feet above the line 
of springs ; that the different nuddees were 
from 12 to 20 feet above it, the lower ones 
containing the greatest quantity of water, 
and that the Jumna, which is about ]4 feet 
under * the Delhi Canal, is 15 feet abo\c 
the line of springs..” 

” It may be ol>&er\ ed by examining the map 
of tlie country situated between the Jumna 
and Sutlege, that the rivers arising from 
the intermediate hills, have a tendency to 
courses which may be represented by radii 
of a circle, liaviug its centre in the point 
where the courses of the two rivers, after 
issuing troni the mountains, would intersect 
each other.” With reference \o the cxpcntie 
required for the construction, Mr. Hender- 
son remarks ” that the cost of the trunk road 
in the upper provinces may be estimated at 
300 rupees per mile, allowing 50 cubic feet 
of earth raLsed, as the average work per day’ 
of the convict or labourer. Now supposing 
the canal to be ‘l1 to 30 feet wide, the 
above sum would be required to be many 
times multiplied in order to construct the 
proposed canal. 300 rupees multiplied by 
20 ; that is 6000 rupees per mile, or 8 lacs 
of rupees for one hundred and seveuty 
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miles ; the , proportion of cost would hear 
nothing advantage 

which might be derived from so important 
an undertaking. 

Mr. Henderson recommends that the Sikh 
fltateb through which the canal would have 
to pass, and whose revenues amount to 
above 55 Itics of rupees, should be called on 
to defray the expense of its construction ; 
bt-mg guaranteed by Government in a mo- 
dcnite rent, sufficient to cover the interest 
of the prime cost on an average estimate of 
t],r traffic after the canal had been several, 
^v-iis constructed. 

think (his latter proposition is not 
hkcly to be carried into effect. We suggest 
to v.nr friends at Agra, a joint stofk com- 
j.any. as more feasible. 

The advantages to be derived from the 
ruction of the canal are innumerable. 
\^, o.vid only stale that this winihl soon 
tv-.ni.''’ the route to and from Eu- 

■niK 1>RACTICABII-ITY AND I'kO- 
i;V(il.E KFFECT OF A BRE VK- 
Vt •.TER \T AIADRAS. 

tVe perceive some ver) importc'int docu- 
in the Madras Herald of the 17th 
->ptembcro 5 i the above subject. A lel- 
hom G, Rrnine, Jisq. to (iapl. Clrindley 
dvCi- .1 Jrd December, 18.'55, gives the 
f' ll'iwijig (lescriptioii of breakwaters ^hich 
' tvv tieeu umbtrueted Irom the eailiesi to 
til • puiheiit tune, 

liie poitD of Ai^Xctiiiiria. 1}ro, and Cartliaiir. 
le (uitly proierit'cl !)\ iiniles. oi hieakwatet^ n|' 
IcKiHi^ Bioiirs, niel in ihe Unit) of tbe Gievks siiiitlar 
worK.<i were oiikliucU'il ai Kphebus, ai ihecflebrn- 
led ol PyiiHiis near Aihiii.i, at l^ciiia, Myielenc, 
Lriniinn, ry«sus. Milo, N.ixo», liuhtna, &c. ; niid 
in itip Mine of tbe Koiiianb, the iiiubt laniuiis arlin. 
cidl ports were PnriuB Liiiiicc of lleicules Ciiow 
hephoni), oi BrunriM', Tareiiiuin, of Muena, Fiiz- 
?ul»li, Niseis, Uaienna, Ancona, Osiia, &c, ; of 
winch the latter preiienicd the example of an insn. 
■•iiiii bieakwater in f rent of the barhour. In later 
Mines the celcbraieil Insulated breakwater ot rivi- 
Mi> Vecchia, of Trani, and Barletia In lialy • and iii 
ni'»re modern times tbe inoirs of Genoa, Mcaaiiia, 
jlliorifs, telle, Nice. Antibes, Toulon, Valeiilia, 
h-itielona, GaitliHi>eiia, Cadiz, Corunna, Ferrol, 
t' cltetort.tue Isle of lUie, St. Jean de Leon, and 
laa'iy tbe famous inaulaled breakwaters of Cber- 
buiUK, Hiymouih, and Delawarre— Examples are 
O il wanlinjt therefore of moles, acted upon by ibe 
^I'avea, cither In connected, or in insulated masses. 
Abe meUiods of coiistruci ion adopted by the ancients, 
were eutaer by tbrowloK laige stones into tke 


sea, uniil they bad formed masses of sufficient miK* 
nitttde to resist tbe nciion of the waves, or by sink- 
ina masses of stones and cement held together by 
frames ah described by Vlrtuvius, or by jetills of 
piles driven into tbe sea as practised at Rubma and 
elsewhere. The modems 'have adopted tbe same 
methods arrordliig to circiiiiiktariceb, and there 
seeiiiB no lessun to devinie from the ancient prac- 
lire, aUhniisth seveial plans for the foniiaiion of 
brfakw.deis have been piopoeeil and piacliscrl by 
the tnoderiis, as the masses of bnek and cement 
sunk at Sheerness by ilie late Geneial Benibain; 
and fihicb entirely f.Mled, and the more absurd 
propositions of fliaiiiig chests of wood, and cast 
iron. Thu dcf-lrucMon ol ilic roues at Cherbourg 
and subgpqneuily nf tlie barracks On that Breakwa- 
ter, have intigbl the Fienc h several dearly bought 
lessons. Tbe ini'st approved meibod of forming 
breakwater has been lo throw' laige Htmiea wciKbiiijir 
from 5 lo 10 tons in the lino of direciion of the 
proposed breakwater,, mid allow them to assume 
their naiural slope, which they will do below the ac- 
tion of the waves, and the waves will pei form Ihb rest. 
Bui 111 Older ihat these slopes may be foriiifd it be 
roines nccessaiy to t;ivi> si.cli a base as shall allow 
lor the iialiitnl slopes both below and above water, 
and tins, rxpciientc has shewn to be the casebnth 
ill Cheiboiirg and Phnioiuh Breakwaters. The 
orieiiiiit foini of tbe Cbeiboiirg Bieukwater was a 
PMflmatic lii^ure, having^ natural slopes of 4i) de- 
grech Hiid one sea slope of 8 degrees: expeiience 
his, howevei, proved liic total tmideqiiacy of tbe 
rherbonrg Brf.ikwater as originally coiislnicted in 
I7i)l after ilm (.ultMc of the cunrs, inasmuch as iliat 
Us dimensions weic too feetde to resist the (ippiihe 
of ihf waves at low water, and that it airoided im 
protection t>» the roailsteads hi tween liiuh and low 
water— the masnilude of tbe works has been tripled 
and III some piai es qiiadi iipled since that period; 
and when coiiipli'ied it expected 'o b'M e its sum • 
tint raised id feel above high water, To have a natural 
^lope of about •13'* on Its interior snip betweeu 
liisb and low water maiks a Be,i slope of to one 
.ind from low water mark to the bi)Uotn a naiural 
slope of 45'* 

'the Plymoiiih Breakwalpr was niiginally pro- 
posed to be cniisirucied upon tbo tiian^'nlni system, 
with Its interior slope inclined tooiie angle of4fi'* 
.iiid Its extol lor or sea slope at 1$^ or 3^ to one. 
Subsequent consuleraiioii, linwetcr, led Mr, lletiuit: 
lo adopt an entirely new form for iis secKon. liie 
avei.i»e depili of ib'* Bre.ikwniei at Plyrnoiiih below- 
Iww w.iter of an IS feel tide is forty fee/, but la 
home places the ilepth is i'd feet and in oiliprs only 
2(1 feet now the breadth of the Breakwater in the 
part where it is -0 feet in depth at low water (and 
winch IS the depth of the water at Madras) Is 350 
feet at (be base, including the slopes— as it is now 
roinplcted— tbe top of tint pait of tbe Bienkwater 
having been swept or Battened down towards tbe 
Kind side by the gieat storm of 1829. The base 
was then only 250 feet, thus pointing out tbe neces- 
sity or furtlier augmentation of base and a change 
111 the slopes. The actual section of the Breakwa- 
ter as now completed Is sbewu by the gnuexeci 
diagratn. 



Mf. Rennie etaten that the above form 
has been found to answer most effectually 
and to remain undisturbed during the great- 
est storms. Another letter addressed to 
Capt. Cotton is of great importance, for it 
emanates from Major De Havillaud, whose 



Are gr^ttAdedn^on local knowledge 
.Wliojig experiefl^ of public works^ 
i^^>ffioc»r obexes : 

A very snail at<Mie» laid aq tbe mud or «and, at 
MdldPtlt Of 70 feet water, will reniBiu onmoved for 
lieB. 1 stioald ear ibat one granite, rough quurrUg 
'of a eomi ooeighi would abide there, lii the Madras 
road: as tbe worb rises, U becomes mure exposed 
to tbe aciioa of tbe element ; and, lusiead of a flat 
jrlebllng siirbtoe to stand and Impress upon. It 
would bdfe an Inclined plane of bard substances 
like Itself— Mbt ilicwtUtit of a stone Increases in a 
triplicate ratio ; nrliiie Its honaoiiial section does 
•a oaif ai^licateitf , the effect of tbe water may 
tbtrefOre be coiiinfbracted by increasing the size of 
tbe blocks. I d 2 iilu lepeat wliai 1 have held, 

that ilie base of the work siiouid 
ind tbey wlU place tiieinaelves 
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ciailuungpritfoi 
be ten to Nafun 
^A tbeit tight 111 
Aji/hf the ifnaller 
fBek^for the I 
gndhr a tgn welj 


oservlng the larger 

, I on may safely employ stouee 
. down to half, »i even etJutd of 
yourirorh la at niau’a height from hr 
%W tbe aurface, ANT rather nnill yon Oml tint > our 
gptx le f^iiataiiliy tbmtirn over, t nd blunted as u 
weter— >(/iejs >ou should begin your heavier stones, 
btttcaat them on the inner side It would he idle 
to press your large blocks on the outer side.. 1 lie 
imier well secured, tbe sea will n«.ver mote liio 
^pilfer, after It has acquired the proper Talus. At 
" jiykla stage you will And tbe greatest difllculty. your 
wprk Will often be diatuioed , not so mutb by ihe 
^fllfliig of tbe surf, as by the liftmii ol the wavee , 
Ibe undulation of tbe water has that cliect, 
tbe waves subside with accelerating selocuv, mid 
rise w till the velocity so accelerated, hfiiiia ur 
teadittg to lUt tbe bodies it acts upon . hence it is 
ibkl k work in the course of exccunoii, sntfeis mote 
when it reaches the trough uf the waves, thou 
Wbon it Is jiiH at the suifacc. 1 be Ar^t Bluriii th it 
* obeurred after my reiutii rrmn ludu, did 8< me 
damage to tbe PlyiiioiUU Breakwater 1 went to 
see It 1 lepnrted to the Admtraiti , ami si tied ihit 
tt was left too low, niid that without a supei^iiuc 
taiie U would gieatly suffer. 1 he loUowtiig stoiiii 
verified my predictions, 1 saw very laige blocks 
•CtnaUy /(/fedf oirf of their poeilions, whtre ihey 
could scvcily have beeu tom lied by ihe hieak 
Off. AkSiii I wrote to (he Adriiiialti. f >r a supe- 
siracinie who h I eafimited at 5O,0OJ C, but 
Uennie, the Bnici'ieer. hoj sent in bia e^itini ite 
#tor jPI70.0’>o, lojfiice I# on b »ih sides wnhlnge 
Mocks, larefully titled inioeirli other, and I be- 
lieve clampt with irmi. Tins mode Ins bnlierto 
snccecded ; but even if it were tbe beat, which I 
do not allow, at so great a cost, be b is an adv^niage 
f here which you iiateuot on your coisi; a great 
rise and/erff of water In spring tides, when the 
lower tiers could ea^il) be tanged tn their placrs 
VfUb 1 think a siipersUiictuie is I nd..spe usable, 
to flsfr^ or 1} feet above tbe surface of the sea, fur 
ybb m^ not flatter yooiself that your woik, ler- 
miiMliifM on apex, some few feet above i lie sur 
face, will hold- when brongbt to that state, Jc 
sbonld remain till storms and swells have settled It. 
so as to form a surface sufllclently wide for a super 
stiacture. Ibis may nut be for a year or two. or 
more; during wbicta yon will watch the opersllon 
•f the waves upon It, and tah^ your measures for 
Its completion, and exteosloD, vriiaif mem for 
(tae-flgiire of the work aud wy dUiiuciioa of large 
aud small lioacs. 




by (Id, 
»f water 


Tboie will bo i. 
mode of erettion^olF 1 ai 
work Mssuirffbi fMiie OfitL 
la quite etroneous; and s»n ___ ^ , 

It iliiii the nolgbl and siiape of ilt« stadea wouiu 
efiTeet, Is f004rre to all Intents and pnipoMS, 
superstruciiire should be IB or 15 feet thick 
probably neatly as hl^h. * 

Theie Is a great advantage In ibla way of nro 
ceeding; that, lionever, the woik in«y suflTer fiont 
time to lime, it can only liecotue fhore consiiieui 
and secure; it rnuii, In the end, bring |he woik ir 
persevered in ..to its intended Use aqdr^gci. y'uu 
siiunld make some allowance fur siihseqaeut oper*, 
tiin*, when yuii dcreiinliie on yonr distance from 
the shore , all that is throuH over, will fall wt/hm 
the work. 1 think 30 feet n goo(| depth for Uis 
object now in vien, ineaaiireb frorti the clopeu 
boitom ; whniever there may he of sand above a 
^11 move nu i> when the »oik is completed, gn, 
faids 111 lvni!ih Is iiiile riiou.h-'l lU the Aornj vi 
your nuik uill gi\e it len„ili. lliat diuirnsifa 
Jiofiever Is ot the le ist iitipori nice as it may sub 
seqiitnilybe aihled to, nhtiiiis op^raiit n li is I leu 
ohsetved, and lliei ci juu ini> htsi know at whlcb 
end 10 m ike the ndui ion I he angle at the shouldtr 
ot your hoins, i\lii h mil .ut os the tturlings oi 
a biirlge, bhnuhl loi III .III ii.le of about 150 ilej wi h 
tbe line ot the hreakw itn , when Ibb body «,f the 
nork IS raisrii, (iu It M^dit'iiKii uf the h niswiii 
acctieiaie (he cuireiii, an 1 keep clear of sand ibf 
spate ill shoie I ob^eiw you expect an ait niiiuia 
lion to ( >ini opposite Ihe ctiure of liic bteaknn er 
ill itorvtd lint agaliibl Hit hiiluark’ upon ih> 
point 1 differ fi urn >oii,l iniiik. i u toe < muit 
(hit four hull s will inaht ihe water tleepit,! 

•uiiJ aifumnKtte the s iiid on ihe oppo<nit. lOt i 
sgtinsttlii liieikwaler Ithtiiihe woifc is r in 
pleteif, it mil he toincnkm in evei> respti t menu 
aquiywiih (1)1)04 on ihe hrir drawn on yi nrg I i 
a tide voii txpid the LcninuUilon , and ulUxpately 
a biro I ar q tay where I i xptci i( lo be loihul 
wheiehy (he (.urroit WHI he giraily arceWi.i d,' 
Ihe horns riia) hy deques, he lengihmed. lire 
qitiied. to Clear the p i s .^e of sand , hut ii ii. 
prnh’iiile >li it diiMiig the ( of Use n»oim me 
somt litde depobit III yliiiti it e icb end (f ibs 
Pisbase, (lit (hr s i ju in nnt i>aiii ieuio/f« i ^ 

I piKeive loii propose tikii))! tlie stoiliS from the 
4di ii h ink III cat iniiii n s ovtr the h ir I liaie inv 
<1 Mihts if lint h Ihe he I iv^y howeter. I set you 
have tried It with boine siiccebs, niid, du ii(i( tie 
south west III! 1130011 vou ii ay ii >t find i» so labni 
ooB.. In the noiih east SI 'isoii. except you haves 
srearner, i fear you will not j^ro^reit triuclu Af 
ter Ihe breakw i\tt is raised sti as lu affttl the smf 
you may pf rhaps do liLtu r. by liTineio' the si 
from the Mount dpwn lo the rustoiu Uuuet , ihii 
would I e for the lat^t ito/ cs esptctaUv 
Siryuld this nDclertakliig answer your expeciar ons 
I sb >uld in your pi ice keip intnind the consiiutnuu 
of a railoai, froni (hr «<*uib side of the Adi i 
It has ions been in my coiikemplaiioii.— Nay, I be 
llive, in some of iii> reiiorts, I bliiied at one or s 
C'lrroing Nullah from the Seven Pagodai ** 
Slahrfbilipooraiu. to bilng the One granite lU liisi 
tirigbhouihood to Madras. 

If your horns are exiensive, the lnterinedlsiS*P*®® 
outside mil All up lo a (eriam degree with sand, 
duilng what 1 may call ihe aquastict season. ei 
dm ills rf succession ot mild monsoons sod la 
time a counter breakwaier may he made leyond 
Ibis accumuhiiioii, so as to forui a suhA bodi fo ^bis 

■hoM* ♦» 4, 
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NoMs on the Geology q/ the Country he- 
tween Madras and the Neilglierry Hills, 
vid Jlangahre, and nid Salnn. By P. 
M. Benz A, Esau ire, M. D. of Ike 
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Continued from page, 260. 

We now proceed to join Dr. Benza on Ids 
Journey to the Neilgherry bills ; artH, strange 
as it may ap|»ear to those unaccustomed to 
ideal travelling, wc, sitting witliin the ram- 
parts of Fort William, can still imagine 
ourselves in the company of our talented 
and agreeable author. We can behold with 
him the lovely scenes he has witnessed, and 
with his avidity slKarc the delights of his dis- 
coveries. lie travels to a* bungalow near Al- 
Unipaucum on the road from Poonanialcc. 
Monotonoufi plains alone arc seen, and, with 
the exception of a few straggling pieces 
of a cliluritic slate derived from some of the 
hills at a distance, there i.s nothing of interest 
to the geologist at Allampancuni. Near the 
bungalow, however, towliicli we have alluded, 
there are protruding rocks composed of 
foliated felspar of a pale flesh colour, in somo 
places decomposing ; it occasionally imbeds 
angular pieces of white transparent quartz ' 
and, vicevrrsd, the qflartz imbeds the felspar. 
Quartz pebbles which originate in the 
disintegration of the huge veins of quartz 
seen protruding through the soil, bestrew its 
surface. The surface of some of the pebbles 
are of a red coloufr, extending for some lines 
into their suhstance, w^hich circumstance 
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infiltration of oxide of after thi 
integration of the veins, iwe no^ 
Goriattum, approaching WlSch, thfi conntiry 
becomes liilly, and majestic arboreous vege- 
tation is observed in the ravines and on the 
declivities of the hills. The projecting rocks 
are of granite, both^mmon andsienitic. We 
proceed west ; the country is interspersed 
with hills and valleys. AU the hills are gveni- 
tic, the rock being traversed by thick veins of 
quartz. In some places there are numerous 
pieces of quartz magnetic iron ore. Numer- 
ous beds of chloritic rock are seen at Saut- 
gur sometimes porphyritic ; in other masses 
the minerals efe distributed cither in strata 
or uniformly through the substance of the 
rock. Below the hills the rook is of 
eienitic granite, intersected by thick veins 
of quartz. 

“ This sicriitic granite, besides the horn- 
blende intermixed with the other minerals, 
has nests of it formed of the pure foliated 
mineral, or in a granular state, witli some, 
pieces of compact felspar, so as to resemble 
hornblende porphyry . 

All the plain below these hills is bestrewed 
with numerous pieces of quartz of folia- 
ted felspar, this lost mineral being Regularly 
crystallized, and its surface shiniiqiiirhin seen 
iVt an angle with the light. 

On both sides of the road are seen, nearly 
level with the soil, the convex Surfaces of large 
masses of a porphyritic rock, composed of 
re^p9^ crystJls of red felspar, hornblende, 
and n lively pistachio coloured substance— 
(chlorite ?) 

The appr(mch to Laulipet is represented 
as picturesque, surrounded by hills, and the 
valley highly cultivated withgapdens and fhiit 
trees. Thera is a magnificent moeque, and 
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»#«r tb# Hv«r «re majofttlc tamarind tneas, 
tanding to add to the beattty of the Bcenery. 
On both sides the river the country is allavia]^ 
and sandy, and for two or three miles ititer- 
spersed with hills and knolls: rounded 
blocks, lil^e logging stones, are observed 
on their summits and sides. Dr. Benza 
discovered on a ridge, divided by a tor- 
rent from a high bill specimens of sienitic 
granite and a few plates of mica in addition 
to the other three minerals. Among them 
be found one resembling an analogous rock 
be found at Chinnapatam like red porphyry, 
but having nothinij; porphyritic in its struc- 
ture, being composi^of foliated felspar — 
fraeture rather sh^ing—^ioney-combcd with 
numerous small cavities, filled with yellow 
substance, some being a micaceous, bril- 
liant, metallic powder, strongly magnetic. 
Our author advances to Baitniungalum 
where he feasted on grapes, peaches, and 
apples, of an exquisite flavour, the produce of 
Bangalore and Palamanar : the climate is re- 
presented as mild. Leaving behind the east- 
ern ghats, our author found rocks of gneiss, 
the contorted strata of which are seen al- 
most in every one of the blocks. A mile to 
the west near Golcondapatam blocks of 
granite are scattered over the plains. In the 
dry bed of a river Dr, Benza discovered a 
thick basaltic dyke which stretched across 
the whole breadth of the river, its outgoings 
being sjtlit into rhombs or jiarallelopi- 
peds, the dyke, apjieariug to burst through 
granite. The blocks of granite scattered 
over the jda:n resembled the erratic bouldei s 
found in the plains of Sweden, Russia, and 
Northern Germany, derived from the Scan- 
dinavian mountains. Tire granite exfoliates 
in concentric lamiusc of diflerent thitkness. 
In the sienitic granite nests of greenstone 
porphyry are imbedded, as is the case in 
almost all the localities in India where 
this rock is found. Our author proceeds 
west towards Shamarpilly, near the road 
to which is seen, a little oblong knoll, 
or rather undulation o/ ground on 
the tops of which rise many blocks of horn- 
blende rock containing very little fel- 
spar : structure semi-foliated, fracture glim- 
mering, quartz veins intersect it irregularly. 
The direction of the dykc-li Ke bed of hom- 
iilende rock is uorth a nd south ; its decom- 
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nity a red ferruginous cokmr ; HiU oxide of 
iron appears, says opr author, to enter largely 
in the composition of the hornblende, since, 
Uke other primitive green stones, it affects 
the magnetic. needle. Among the rocks, be- 
fore reaching Bangalore, gneiss seems to pre, 
dominate ; it iscomposedof theusual mineral, 
forming regular strata conformable to each 
other, in some qf which at onetime the mica, 
and at others the quartz, predominates. 
The quartz is white and transparent, the 
felspar of a paler hue, and the mica black. 
Our author now reaches Bangalore, in the 
vicinity of which gneiss is seen every where, 
having veins of quartz or of foliated felspar, 
or of both together, traversing it. It is 
decomposed to a (^^6pth of seventy feet; the 
loam resulting from it is very abundant all 
about Bangalore. The clay found is excellent 
for tiles, bricks, Ac. 

Dr. Benza notices here a peculiarity in 
the structure of gneiss ; namely, that of 
splitting, both natuially and artificially, 
into larnincc, the duectioii of which is niaily 
perpendicular to that of the &cams of the 
strata. 

“ In fact, in tlie lamiri.e nntnially detach- 
ed from the lock, v\c oh-'TVed that the strata 
aie seen either hoiizontaJ, or lerticai on iha 
,s'ur/u'fe of lliein ; theielure the lamina’ exfo- 
bate m'a iliicetion at anL:les withtliose stiata. 

We see in all ^tratilicd locks that ili^y ge- 
net ally spilt in the direction of the stiala; 
so that tlic siirlaees (.f reparation shew only 
the S'.iifacco ot the si-ain, lJut, iu the Ifonin.e 
of thir pnei^r, the ca-t’ is ditferrnt ; on the 
smtaces ot the lamina' we see the -tratH, and 
their seams along the AKe/are ot the split, 
and therefore its oirection is at au angle 
with that of the seams themsches.” 

Tlic following is worthy of notice. 

“ It n^^pcars that the natives have availed 
themselves of the peeuli.uity this gneiss has, 
of 'iphttuig in a direction .^ipposite to that 
of the strata, to obtain latniuu: of any thick- 
ness. The process to that effect is very 
simple and economical. On the convex sur- 
face of the gneiss they light a fire, the inten- 
sity of wliidi is proportionate to the thick- 
ness of the slab to bo obtained , and, after 
having kept it up for such a length of time, 
118 experience has taught them iiecestary for 
the recpiired thickness, they extinguish it, 
and pour cold water on the heated buifuce of 
the rock. 

This sudden refrigeration producing an in- 
stantaneous contraction of the heated portion 
of the rock, extending as deep ‘as the hent 
had penetrated, it is (hetacbed at that depth 
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froitt th« iiavcnt rock* and the lamina is ea* 
Bily removed, and eat in as many pieces as 
required. 

Jlie curvature of these lamlnic being the 
Beifment of a very large tinle, m the small 
dimensions they me generally cut, they ap- 
pear neatly straight, and are used for oil 
aiplutcctuial iiirpobcs, as columns, dooi- 

po'-ts, Steps, &t. 

1 ha\e read, 1 do not recollect where, that 
the foregoing piocess is had recouise to, at 
Bsngnlote, to split granite *1 his must be a 
mis statement, since at Bangalore us well 
as in many other pLues in In(ln,they use 
anothei, and very diflfctcnt, method to spht 
prsnite, porphyiv, grten-stonc, or other 
unstratified rocks ” 

Dr. Bciiza does not tecolicct to have 
ever seen in India the gncius so well 
chararten/ed and ils strata so muih con- 
torUd ds in this lo< ility TIk wlioU, 
mis-t ot this gnriss has th( iisu il iouvlX 
eiirfici ind c\loh i^cs in till M nmiin poi 
tniisofviluch li>,hlvt hu^t ( ibu pi( ( i s on 
tic conM mU of ilu io(ks Oiii iiithoi ] o- 
c ds iu\t to Clii nvaj it i n u mIIt^i bitui 
tc 1 in i j hin Ilonihh di ''1 itc is tin )0(k 
j Lins; ihoit tin s ul non Kinguue ind 
( lo pit 11(11 lu fiinul piiocfot ink 
iv’ (h Inn IS in lini J to < ill ji u jihy \ t)ie\ 
ivirc unsti itihcd loinpostd ot suim tuliit 
(ditlsp J apjunai hing to ( onip ii t u i I cht 
tpiin^- ti it( (1 hy nuini u us mi opic 
cn U >• o Lisionil'\ filUd with i mU»v 
thy III iintu 11114 VIMS o^ pntc tl\ 
lidn J I it \vh (j 1 n / •'>111 ul them 

lu u tv* ( f lU til il nmnivl 

0i Ik 1 I 1 V 1 ■, M i 1 li i n InlNMin 

' i h n I C 111 1 i ] itim til 10 Ivs 'v'c 

lu ie si i*( int 1 M ( t d 11 ill di- 

rcitiM hy Tiuiu 1 t is jpiiit/: villi', of 
divei:, dirrn nsi )M'> indshipos Tn it** m< i 
nitj oui nulhoi pu k d upsomelo)* pi*, is 
ot t il sUto luiLi-sliti lie now proceeds 
^0 S( 1104 ipat im w 1 f 1 c ht only rt 1 amed a 
few houi'' he visitid thi ditch which sur- 
round i till foil, and the bed of the C a\ery 
the walls of the ditch bhowed a stratiflid 
rock of gnnss, abounding with nnci, in a 
de omposed state , he met wUU thii.k beds 
of Bilicious slate, traversing the gneiss 
at diftiunt places and in all diiections, 
and supposes it to be what Buchanan calls 
horostone, called by the natives 
The strata of this silicious slate have a 
thickness of many feet, 


m 

“ And are traversed in all difteetioni by 
numerous almost imperceptible, fissur^^, in 
the direction of which the rock, when struck, 
often **i)lits, showing on both sm faces of thS 
sepal at ion beautiful, ^superficial, dendritieal 
appearance^, like thos occasionally seen in 
the nlpne lime tone and in borae novaCubtes 
(hones) of the day slate formation, pioduced 
by the inhltiation, thiough the fi^sure, of 
the o\idc of manganese, at least as far as it 
rcgaidb the hmebtone 

rill', mIicious «;chi'st besides intersecting, 
as veins, the gneiss, oveilays it in some 
plan- as is seen, on cnteiing the Fort hy 
the Mysore g itt, to the nght, where it lays 
111 Inigo tuhiil ir rn isscs over the gneiss 

A little laithei on, going always west, we 
see !nds->es ot hoiiihjcnde rock, oveilaying 
thi two I )(kb just described Ihis green- 
stone, hoLh as blocks and as dykes, I had 
seen soon afti'r descending into the ditch 
below the budge 

1 his hoMihh nde rock hardly cohtains any 
ftlspir mil It is cvidi iitly unstratified — so- 
noions when vtiuik — of glimmering fracture 
— and ol ti hi 1C k coloiii The elegant 
columns of llvilrr s ml 1 ippoo's Mausoleum, 
h(\ou 1 Sh Ol ir G m)im lu the Island, arc of 
tl I lock whu h liowtvi r was brought from 
a (hfh mit 1 1 in as Buelnnan informs us, viz. 
liom ( u lilaUully 1 1 ai runviruy, about 52 
mills fiom ml \ 1 of, Seiingapatam* 
and t died by the natives Catrtcudu, or black 
btoni 

'^olm of the m is^.ts of this hornblende 
rod 1 Ul 1 % irio’atcd •uufait, winch, how- 
iMr oil hri ikii g till ‘•tone, lion’s not seem 
to evtcii 1 into tin inti nor ot the rock 1 say 
6 nn hf iiisi, poluhing on the stone, the 
I ) in It I milks i( ippiir and of u deeper 
colo 11 than th it of the loek itself 

Bud) ill 111 took paitiiulai notice of these 
cliikii in till 1 oh shed 10*. k, and nt- 

tnluUtd tluiiito the cnstils of ba*'>altjne 
(**•) w i-i uigitt L Olel it the time he wrote) 
III hid Itim till hoi nblciuk , in which con 
ji luM I think him pri II ( tly toiri ct as the 
mmi rills au|i,it( whuh guis ih disiubed 
appt 11 inn to the loek, md it is seen dearly 
inoktd in tlie a \t mtiitioiird eolumns of 
llydci s M VI 'Oli urn 

I* must he rciniikcd thit the \cins of the 
Millions «thist, intci -tctiiig tht gntiss up to 
its suitaie do not pciutiate into the o\cr- 
Iving giem stone, showing the posteiio- 
iity in ege of the last mentioned rock 

In going ont of the Foit thiough the 
noithiin sallyport, close to whuh Ijppoo 
was lulled, you come upon the right bank of 
the Ca\eiy, which washes the walls of the 
Foil at till" )i Id When I visited Seringa- 
patain (Mauli 1934 ) there being very little 
watci in the iivcr, all the roiks forming its 
beds were expose I to view, enabling me to 
judge of then nature 

Ibe pnncipal rock in it is gneiss, which 
appears to exlend along the course of this 
river for a cousideiable distance , since 1 
have met with tbe same rock, jutting abovo 
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the wftteM of the same river, at the ferry of 
Polleapoliamt nearly IQO miles S. E« of 
|$cringa2Mitam« This is one among the many 
proofs that gneiss Is the universal subjacent 
ft)ck in the table land of Mysore. 

Mounting some of the masses close to the 
outside saltyport, you stand on blocks of a 
beantifal poiphyry of red colour. This rock 
cuts the gneiss in the bed of the river In an 
oblique direction N. £. and S. W. across its 
whole breadth, and is seen continued on tiie 
opposite bank, a little below the northern 
eitremlty of Wellesley^bridge. 

This porphyry is composed of well de- 
finedcrystals of red felspar, which occa- 
sionally are white, imbedded in a paste of 
compact felspar of the same colour. Be- 
sides these two minerals it contains tour- 
maline, in numerous needle-shaped crystals 
distributed through the rock, without having 
any common direction. The ^ed colour of 
this porpbyritic dyke, through the grey of 
the ^eiss, points it out even from a distance. 

Among the numerous pieces of rock, scat- 
tered about the western side of the Fort, are 
found some of a 'stratified rock of a porphy- 
ritic appearance, composed of red felspar, 
imbedding pieces of white quartz, and hav- 
ing thin veins of beautiful pistachio -coloured 
actynolite. 

Just below the southern ertreinity of Wel- 
lesley -brige, along the right bank of the Cave- 
ry, I noticed an enormous accumulation of a 
friable calcareous tufa, somewhat resembling 
osieocollot or those calcareous iucrustutions 
enveloping vegetable substances, when plac- 
ed in the course of waters abounding with 
carbonate of lime. Many pieces were an- 
alogous to the nodular kankar found in 
the plains of India. From what 1 shall 
mention hereafter, it appears that some of the 
tributary torrents to the Cavery contain a 
good deal of carbonate of lime. 

The hill of Mysore I could not visit, but 
judging from some specimens I have seen 
from it, it is formed of granite composed of 
white and rose coloured quartz, white felspar, 
black mica, and a few garnets.’’ 

Our author now reaches Nunjengode, 
dose to which flows a branch of the Cavery. 
One of the rivulets appears to have its waters 
overcharged with carbonate of lime, which 
is deposited all along its course ; the high 
banks of the torrent are formed of calcareous 
tufa. The deposit is so white, spongy, and 
light, that it might be mistaken for pumice. 
Besides anew kind of kank|ir, cur author 
found, jutting from the soil or loose on 
the surface, large pieces of ancient 
kankar which is very different from the 
modem, bein^ more compact, semi-cry- 
stalline, and sparry in the fracture, and 
concretionary in its structure ; in short, 
vpiy much resembling the ancient fra- 
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wrfiiw of Italy. AU the bhmks^g both 
sides of the Cavery, and firojectifig ^ove the 
water are hornblende rooks, with thick veinsof 
quarts, which seem also to be the prevailing 
rock all over the plain. We now arrive at 
Goondlapet.. Our author at this place exa- 
mines the different kinds of stones, employ, 
ed in the construqtion of the buildings. He 
found blocks of a very crystalline sandstone, 
and some of quartz rock; there are stones of 
a beautiful chloritic porphyry, some of green- 
stone, of gneiss, of granite &c. The only 
rock about the place, in situ, however, is 
the actynolite schist to be seen in the lower 
parts and floor of the ditch. Dr. Benza then 
reaches Goodloor, which stands at ths 
commencement of the ascent to the Neil- 
gherries, at the foot of a very high hill of 
the Wynaad group : the blocks about the 
village are sieultic granite. This brings us 
to the end of our author's first jotirney, and 
here wc must jiart company for the present, 
under the engagement to accompany him on 
his second excursion at a future opportunity 


Art. IL — "Notes on Persia, Tartary, and 
Afghanistan, By Likut. Col, Mon- 
TEITH, K, L. S. Madras Enghieers, 

Thq notes, which wt are now' about to lay 
before our readers, Colonel Moritcith wrote 
at the request of <\ fneod at Madras for whom 
they were intended, and not for public.ifiOJi, 
But such is the In/ ly interest taken in ( very 
thing connected with the country, which i-tlie 
subject of tiicse ])ages, that v\c are satisfied 
the public will be highly gratified that tlu: 
author allowed intentions to be changed, 
especially when vs'o state that his nineteen 
years’ «»rchidence iu Persia enabled luin to 
become personally acquainted with many of 
the chiefs of their tribes i lie had also frequeut 
communication with Tartars, and some of 
the Russian Mission to Bokhara. Under 
these circumstances we are sure our readers 
will be anxious to peruse hUowu inter- 
esting account. 

** The Caspian provinces, subject to Persia, 
consist of Talish, Ghilon, Mozanderan, and 
Astrabad. ITie nature of the country- 
character of the people, their language, i*nd 
general appearance, and even the cattle ox 
the country, form a strong contrast to tbe 
other parts of the empire, much more resent' 
bUng those of India. 
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tvliich djvid© tllciii pftftak^ 
of this aifferencq. The sides lookiug towwdi 
the Caspian are wooded nearly to the sum- . 
inlt and the others are bare, rugjfed, and 
narihed, the leading features of Persian 
Scenery. The elevation of the range being 
about 7,000 feet, every degree of temperature 
is experienced. The low country near the 
Caspian bears, as Is before mentioned, a 
strong resemblance to India ; the charge of 
unhealthiness only applies to the swamps In 
the vicinity of the sea. After a slight ascent 
the climate is particularly ime. and from its 
dampness much resembles England, produc- 
ing perpetual verdure. The strength of the 
country, through which a stranger cannot 
find his way, has geucnilly saved it from 
foreign invasion. Its inhabitants felt few of 
the calamities which afllieted Persia, from 
the Afghan invasion to the establishtncnt of 
the Kadgar dynasty, by whom Mozanderan 
and Aritrabad have been particularly favour- 
ed, being considered their imuicdiate patri- 
mony, and the cradle of the Siiea sect. 

The pcoi»le, iu consequence, are generally 
richer and better lodged. A traveller passing 
through the comiti-y, wonhl form a very false 
idea ot the iiopulation and ve<il extent of 
cultivation; the people, enjojing great se- 
curity among themselves, and being seldom 
visited by travellers, are not obliged to ns- 
annble iu large villages, but are dispersed in 
lioiiscs, three or four togetlirr, over the 
country, always at ^olne di-itauee from the 
roads, or, rather, difiii nil path^, wliieh 
traverse the rice fiehls and swamps. These 
aic parl) 0 ^eiy kept in a dithcult slate, as well 
fni picdt etion, as to si*eiiie the iiuniopoly 
of the caniage, no rattle being able to e«)u\ey 
loads but thoS(‘ of llie einmtrv . Jf a stj^mger, 
howt’N er, has a qUeU rcl vvitli any <d the in- 
habilant', or fvUempts t<» piess a guide, he 
will he '-non eonvineed, by ilie 5i'>scinidy of a 
crowd about him, how great the number of 
lioople really is. 

Ontlie death of the A^ng, or in case of 
foreign in asii)u, a lew guards in the passes 
secure tin se iirovinees Iroiii the imserie?> to 
which tiic lest of the eountiy w exposed, 
and the new-s brought by fugitwe" is all they 

know of passing events ; w itliout they send 

forces to the aid of the eoatendiug parties. 
The Kadgar.s owe their leign in I'etss,! to the 
troops c)l Mozanderan audAstrabad. I a the 
latter di-triet the chief part of tlieir tribe 
(Kadgars) has long been fixed, and forms its 
guard uguiiist the Turkouiau 'fartar?.^ Ihey 
fonneily wi;ie established on the Goorgan 
river, Imt have been cradually ilispos-^essed 
of the lands on its banks, and torced to retire 
near the forest districts, where the Tartars 
seldom venture in force. 

Russia gained possession of all the Persian 
provinces on the Caspian V>y treaty with 
Shah Sultan Hussain, iu the time of Peter 
the Great, on condition of assisting ^at 
prince against the Afghans and Turks. She 
never fulfilled her part of the ciigagemciit, 
and these districts were restored to Nadir 
Shah on his return from India. During this 


partial occupation a great number of men 
died from fevers, and Russia found none X>f 
the advantages she expected, cither from the 
silk of Gilan, or sugar of Mozandei^. 
Their possession is still a favourite obje<^ 
with her, under the idea that they will render 
her independent of other countries for those 
valuable products, but iu this 1 think she 
would be much disappointed.*^ 

The foregoing exhibits our author*s style. 
There is a want of arrangement which critics 
have to complain of even in our best 
writers; and as Colonel Monteith's narrative 
is intended more for a fire-side account of all 
he witnessed and felt than for a well digested 
treatise, allowances should be made ; but 
we hasten to introduce the reader to his 
account of the Tartar tribes. 

“ The three Tartar tribes of, Goulkau, 
Yamout, and Tckie, arc decidedly Persian 
subjects ; like all frontier tribes they pay 
less rc‘<pc*et to the orders of Goveriimeut than 
those settled in tlie interior of the country, 
aud, tor some time, but little of any kind, 
owing to the weak and pacific character of 
the late king. I have, however, seen about 
3,000 of th' ir beet hor«e, serving with the 
Persian army, of whom 1,000 were Tekies, 
and attached to the Krivan torcc, where 1 
comm. Hided the Artillery. During the winter 
the greater part of these arc; encamped in 
the Persian territory, and on the Ottrak and 
Goorgan, the Persians can then do what 
they plea^c, and thi'y seldom venture to 
disobey orders, as tliiy could not ily into the 
desert wdthout abandoning theu- tamilics, 
winter provision, cattle and propeily ; aad 
what they did carry off wmiild be pkiiidered 
by the other Tartars, whether of Khiva or 
Bokhara, if they had rot previously entered 
into engagements with them. The sub- 
joined list gives the names of the different 
tribes, who lorin the principal and most 
foiuiidahle pait of the Persian Cavalry, 
their pnueipril force. The Infantry are either 
from the fi\cd villages or the great tribes 
of Lack, Loot, and Boktearee (supposed to 
be the icinains of the ancient Persians). 
This system renders the asf^embly of an army 
a matter of no difficulty, but keeping such a 
force in order, or even together for any length 
of time, requires a Prince of great firm- 
ness and talent, as in tunes of confusion the 
influence of tlu"'e tiibi s is greatest, and a 
civil war i** easily brought on and diHicult 
to be subdued. Persia has alvvay-. been a 
country not difticult to conquer in times of 
civil ilisuciiMon, but, from the same cause, 
impracticable t# retniu. When the country 
is well roused, no army can long resist the 
incessant attacks of a force, always pre- 
sent, and never to be encountered. Th© 
nature of the country singularly favour^! this 
system of war; half of it is only fit for the 
abode of pastoral tribes, who cure little for 
a change of residence, if it docs not take 
place In w inter, or at the time their flocks 
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arc brjogiap forth, when a march is de- 
structive to their property. Prom the long 
and inveterate feuds whidt have existed he- 
tTVecn many of these communities, it is not 
difficult to form a party ; but they soon get 
tired of any foreign power, and return to 
their own people. With one of n<iiflFereat 
religion, no depcnJeuce can be placed on 
their alliance. 

The kings of Persia have always had the 
greatest difficulty in keeping them in sub- 
jection. Shah Ismail and Shah Abbas at- 
tempted to form a royal tribe, calle I the 
Shah Pussunils, or Shasewunds, by taking 
volunteers from all an 1 giving them the best 
lands. The measure was not successful, 
and they quickly became the most unruly 
body in the kingdom. Nadir Sliah being 
an Afshar, that tnbe rose to great power 
under his family ; to them succee led the 
Zunds, of which Kerim Khan was the chief, 
and now tj^e Kadgars. Tlie present family 
have much re lured the power of the tribes, 
by raising regular troops and a corp* of 
Artillery. This, with the paity they are able 
to form, has been sufficient to restrain all 
but those of the provbiee of Khorasun ; had 
Abbas Mirza, li>ed that too would have been 
perfectly subdue I . In A^^crbijan, formerly 
the most turbulent province, no tribe dares 
disobey the orders of government ; but op- 
pression has followed, and, in the late wais 
with Rus.sia, theytook no part in the striig 
gle, and joined General Pa skewitch’s forces 
after the fall of Tabreez.” 

Colonel Monteith says tliat travellers are 
much deceived as to the resources of Persia ; 
they merely judge ofits population and ferti- 
lity from what they see in pas.sirig through it ; 
but he adds that a considerable part of the 
country is desert. Alluding to cullivatioii, he 
observes that it generally depends on ii lega- 
tion : in the plains water is seldom to be met 
with ; fortunately, however, the rain is siiffi- 
cient for vegetation. The want of population 
is beat shown by our author’s statement that 
one may march for days and not see a sin- 
gle village. This, however, appears to be no 
inconvenience to travellers ; for, troru our 
author’s account, the traveller is able to pro - 
cure every supply from the keeper of tlie 
caravanserai. The cheapness of bread and 
meat is truly astonishing. Colonel Monteith 
states that 40 lbs. of bread for a rupee is 
considered high, and that lOCbs. of excellent 
mutton may be had for the same price. The 
villages which supply these things are ten 
miles to the right and left. On the subject 
v>f supplies to marching armies, the following 
voder existing circumstances is of deep im- 
portance. 


“An army, under the Persian mmrtL. 
ment, would be directed to assemble ate 
certain point in some fertile district, and but 
a small part wouM follow the high road. 
The Khorasau troops annually come to the 
camp at Sultania, an»l 30,000 pilgrims pass 
the same way ; they all purchase provisions 
without difficulty. An invading array could 
be deprived of this ndvantage, nud it would 
be necessary to march by several parallel 
columns, joining at certain towns, where a 
large stock of provisions is always kept. 
An army shoul 1 iJhereforc have one month’s 
supply of provisions (biscuit if) better than 
grain or flour). When the crops are on the 
groiin.l, forage for the cavalry will be pro- 
em able, and the countn/ mined, and a fa- 
mine generally follows the passage ufalHpgo 
army, if arrangements have not been mate 
for at least one year before, mi l the mea- 
do'vs strictly preserved in the line the troops 
take. 

The country between Russia and Persia, 
to the cast of the Caspian and sea of Ar^l, 
is generally con-^itl-.-rc I a desert, though for- 
merly it ciimpriscd tlie powerful king lom of 
Khorasau, and several parts of it as Bokha- 
ra. Saiiir?raul, Ko Khun, tkc. are described 
as the mo-t agreeable residencies in the vast 
tunpire of Timm*, abounding in great and 
flourishing towns, an I freipieuted by mer- 
chants fiom ever) part of the world. It is at 
pr“scnt much more tireklv iuhiibited than is 
p lerally .'“’uppo^eif, but, the prqmlation 
being piineipully iiugi-atory, il picseut.s a 
viTv 'hfl\i\‘nt appeaienct, ueeouling to the 
.sc'i-on of the \iMr. In winter the low lands 
or-' covrie I \v!{h tcut'^, u hei c in summiu not 
a s ml will l>e sf. II, all liavnig gone to the 
mount uns oi upper iMitoflbc uvera near 
Ala 'C.m: 

Russia first fsettle 1 the present govern- 
ment of On ubui g, and established I c line 
of the Yaik, or Ouil, in 17 10. It was at 
that liinc lulcsted by the Cos.sruk pirates 
wii.'j bad rt<*<l trruif- the Vo’ga, and, juming' 
the H.wehiiTs an I oMut T.irtars, made ir- 
ruptions into the neighbouring provinces. 
The town or Orenbuig \v;i^ then founded, 
and a line of foils ilrnwn from tie. Caspian 
to tht meat chain of ihe Aral mountaius. 
The Cos-,i'‘ks jiiid IkischiiM s were taken into 
the .service of and formed into 13 

regimcf?its c»f flpo men ciieh, to whom were’ 
granted lands, a small pay, and freedom 
from taxes. f 

They have since been good subject^, and 
opposed the gicat Kaliuook cinlgt;atilon, 
which, however, they wi*rc iK>t ible to pJC' 
vent ; the CO, 000 families of jiilfhQtn forced 
the line and retired into The line 

was subsequently reinforcei, iirith 12 ,(K) 0 ^ 
regular troops au'l artillery; lettlers arrived 
from Russia, and it is at pres^t^t one of the 
most fertile provinces supplying Ashter- 
khau and other places, with a vast 
of grain and provisions, 'fhe finest horses, 
and most uameroutsjsuds, are alSo kept hwe* 

. . ■ - -- — < 11 . 

» Now more constfferiible, said to be »«•** 
80,000 mea. 
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ThU extension brought Russia In contact 
with the Kirgis Tartars, generally called 
Cossarks. the most powerful of all the tribes 
of Khoinsnn, After scveial years’ war, 
peace was concluded in the latter part ot the 
reign of Cathenne the 2d, and the tribes 
were allowed to pasture their cattle in the 
mountains forming the Russiati boundaiy, 
on acknowledging the soveiugnty of tint 
power, which is content with a nominal nile, 
and the right of contiiining the clcitionot 
the Khan Jhey \olnntaiily luinished'j 000 
hoi se during the licnrh lH^rtSlorl, and, in 
the duvs of thill powti (the> have not now 
hiltthitnumbfi), counted 200,000 tents lo 
the west snd noi th of the lake of Atal aie 
the Kail Ivalpaks, oi bl u k e ip laitiii«, 
by whom ihc gic itei ait of tlic K«s im 
subjects are cunt doff an 1 ‘■ol 1 is sla\ts m 
Khnn 1hc> prcfi^s thuii cKcs nnoti the 
rnh ot 1 Jo the s mtli c t these ue 

*h( \i il I lit us i\tcndng to Klin i ml 

tlie I’ti im luiloinm*' \\ lui iit not mi- 

mrroi > ir 1 tl mi> live in li ii fllhcii moic 
powcitdiu L lib nil". Iluulioi i f the si ue 
waul 1 1 tubts liuttluv iiiltji it i siuiil 
p ii t ot t li i 1 in I hu h I ru inj 1 1 u i s u c 
1 1 li( m i ii;^ in < id sci 

1 I tin ( i 1 ( t t li \i 1 1 ike ue I \( i 

sn 11 s( it ( < tin I b I \\ Il » I n U tin in 

sil s c I h( t It f 1 lilt- ( t Cl I i t I 

li u ( II t < Min ii< wit Inn tin C liii i 

tc 1 Inv whitl n t nth ii li it n.) il 1 

\ I ni IS j'l 1 d \ ( \tti diug 1 I till 1 
r 11 i hi T o t T ( w t M 1 Ka h ^ 1 Ik n 
M( tin I I 111 I iiniini iti i w th 

( linuti in I ]{( i ^ il K ss, th 11 it 111 i 

1 1 ( is'i i i I 1 jbc .1 I h i t see I t K i Ml 
1 nn 1 1 1 1 jl Jilt \ h ) li id I i Ic sc\ii il joui 
nc\s to hot 1 1 1 nt ^ 

Kokh 1 1 , 01 m )**( | i o < 1 Koo Kh ui ( the 
land ut the iioimt iin ),hiisi (iilion il i- 

ahll toWl s U (I 1 gif it JllHilhil of A Pu IS, 
with h VC I mil ilntc nts, il in tli 'Mi Dciim 
ri\n an I it^ bi u In- Jin ihnf ot thi> 
countn CM K isf s i rc it inlUu i ( ( o ti di the 
inouiPiipti lJc^ottlu Ml I III lln ( hineso 
i"ejnpssm on 111 - 111 li 1 f mltncc , in 1 he will 
Iiobubly uori b Mibjcc 1 1 ) that t ii ( iic 

Badikjhinis fi c(|Uf ritl\ , bul iinpropcily, 
indudtd aiiKJii^ tin i iitii st i t - ind h is 
binietiiius mill iimimial subini-si m tplJok 
h ir I dtiU C ib-n 1 1 he n itiiu ot their c ountry, 
which is evtrciinly mount imous and diffi- 
cult, protceth them from foici^u iii\ isioh. 
fhroUgli it Iks a kuucI summer loiid to Ca-h- 
mcer, wbifil^catavaus fioin Hokhara tnciaUy 
take. rUaj^piple r,eneraJly spi ik iutkish, 
but they teaemblc Atg h tils than J ar- 

t us, and arfs^umely b4,ott 1, an I uiifiiend- 
ly to tiang'et^^ttfeir may amount to 3O,Q0b 
timilus aa4 kra ^lebi^ted as Tcry brave 
lufantiy, of whidatbeii force ib almc^st eu 
tircly composed. Merchants give t^em a 
good character fur honesty.” 

We must here eouolude * lu our next, we 
shall give our author’s bpitiion on the ques- 
tion of the Ruisisu invasion of 1 ndia 


Art III — Discoiery of the Genuine Tea 
Plant tn Upper Assam 
Memorandum of an Uvcnrsion to the Ten 
Ihlhf whuh predate the description of 
l(a knoiin in Cornmdce under the de- 
signation of Anloij Ira By G J 
Gordon, Esq 

Journal of an attempted Ascent of the 
TIKI jl/i/?, to iisii the If a Plantations 
of the 1 nkh in Pi ounce of China By 
G J Goudox, Esq , Secretary, Tea 
Commitife — Journal of the Asiatic 
^ SoLutg of Baifjnt 

The ihove articles open with a corres- 
pondence of the Tea Committee l^o the Go- 
vcinmciitof Indii Ihe hist are leportsfiom 
( opt Jenkins and Liiut Cliailtoii, for- 
wai ding simples ot llictiuitand leaves of the 
tc i plant of J Cl im winch proved be- 
yond duul>i that the teishiub is indigenous 
111 Cppci A sain, being tound fiotii Sidiya 
ind ike-a lo the ( hn cse fiontici province 
ot Yunnan, wheic tlie shiub i& eulavated for 
the sale if the kaf This di covtiy, the 
most impoitint nid v iluaoh yet made m 
m ittcis connected with the igiiciiltuial or 
comm iciil iisouiccs ot tins empire, the 
Tci Committee asciibc to the indefatigable 
if'-caiehes of the two officcis, the authois of 
the lejioits to which we have alluded The 
CommiUct, howcvci, udd that they were 
acquainttd with the f ic t «.o fii hick as 
18 IC Tlu late Di na\ id '•eott sent down 
fiom AIuiiijioic ‘‘pccimeiis of the leaves of a 
sliiub which he insisted was the real tea. 
Mrc beg also en paisant to obscive that wc 
found pitii«.cly the ‘*jnie tc i at Sandoway 
m Airic m in 1827 specimens ot the leaves, 
and a plant in its natui il soil, we forw tided 
flora tint pliec loi the Governor General’s 
gaidcii at B inackpon Our report at that 
time waa considered to be of sufficient im- 
poi tame to induce Lord Amherst to place 
It on the public iccoids, and to foiward a 
copy for the information of the Hon’ble 
the Court of Directors 

The Tea Cong^niittee go on to observe that 
it was known to them that several species of 
camellia were natives of the mountains of 
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Hiodostanf aod that theie were indiganout 
>u our north eastern frontier provinces 
Taking inti7 consideration the dose affinity 
between the two genera^ they were disposed to 
expect that the alleged tree would prove no- 
thing d8e» but some sortof camellia. Having 
obtained hdwever the fruit of the Sadiya plaut 
they were able to state with certainty that 
it was a genuinOt^tea — ^the identical tea of 
Chinat which is the exclusive source of all the 
varieties and shaded of the tea of commerce. 
The following sketch exhibits the peculiari- 
ties in the structure of the fruit on which 
depends entirely the difference between the 
tea and camellia. We give the sketch with 
explanatopr remarks, in order that our 
readers now in Rambrce\nd Sandoway may 
be able to extend their researches. 
'Memorandum explanatory of the sketches u'h irk 
arcompany the report of the Committee of 
Tea Culture, 

There is no danger of mistaking any plant 
for the tea except the camellia. Both aie 
very closely allied to each other in general 
appearance, in the form ol tlieirleave*?, and the 
structure of the flowers. It is by I he charac- 
ter of I he fruit alone that they cau be satisfac- 
torily (listiogui-died foi practical purpo>es. in 
tliat re-<pect the ts-jo genet a differ veiy widely. 

In both the fruit consists ol a roundish, 
more Ol less triangular, dry capsule, ol tliiee 
distinct cells, containing one solitaiy seed or 
put. At the period ol inyturny the dehiscenco 
or l»ur-4t»ng lakes phice vertically, by means 
of three fi-i'jures, extending frorri the lop of 
the capsule towards its base. So far their 
capsules are preci-cly alike , the following 
are the points ol dinbrcuce. 

In the tea, the capsule is more or le«.s «Ieep- 
ly divided luto thr» e glut ular lobes, sometimes 
appearing as il it consisted of ihiee round 
cafrsuies united into oije. The general outline 
IS therefore always decidedly triangular, with 
extremely obtnse corpeas. The bursting 
proceeds along the middle of the lobes or 
angles, when a large iwed is discovered 
through each apeiture enVlosed on all sides 
within Its proper cell, which cell is in fact 
formed by the corresponding lobe of the fruit. 
By this proc^e^six valves are, properly speak- 
ing, formed, not thiee, as they are gene- 
rally counted,! ^each lobe splitting into two 
hemispherical valves. The partitions alter, 
nate with the lobes, and are formed by the 
sides of two adjoimng cells l^ing, as it were, 
glued together, and extending to the axis oF 
the capsule, from which they at length com- 
pletely detach thsmaelves, when it disappeafi 
altogether. The ^eds or nuts are almost 
globular. 

In camellia the capsule is, very obscurely 
triangular without any tendency to beco|n« 
deeply three-lobed. It bursts along the 
middle of each side (consequently alternately 


with the corners) into three very distinct 
vaives, vach of which belongs to two adjoin- 
ing celU, because the three partitions originate 
longthwiae from the middle of the reapective 
valves, and are therefore opposite or contrary 
to these, converging from thence to the tri- 
angular axis, fioni which they gradually 
separate, leaving it finally unconnected and 
free. The seeds are of an oval oblong shape, 
smaller than those ol the tea. 

The preceding remarks are made with re- 
feienre chiefly to the Assam tea and the Nipal 
cainvilia ; and fpurposely without technical 
precision, the object being simply to convey 
a treneral idea of the structure of the two 
sorts of fruit. But they admit of being applied 
to all other instances of comparison between 
the genera in question. 
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IUf 9 r*ne§ to th§ Figur$8 in Plato III. 

A The Aseani tea. Pigs. 1,2,3, ripe 
capautea acarcely enlarged ; at 1, seen from 
below, deeply three lobed ; 2, the common 
from commencing to burat ; 3, the same com- 
pletely burst open, anddiacoveung tlie seeds; 
4, the same, the seeds being removed, and 
one of theae represented separately ; of the 
r'diural size ; 5, the lower half of a ripe cap- 
sule divithtl by an horizontal section and too 
seeds removed, exhibiting the places of 
dehiscence along the angles or lobes, and the 
partitions alteinating with tiiese and sepa- 
rat'iig f>om the axis; a little enlarged; 6', 
outline of a full-grown leaf, of the uatmal 
dimensions. 

B The Nipal camellia fC. IciMi). Fiif. 
7, ripo and entire capsule slightly enlarged ; 
t) and il, the same after buisling, the free axis 
being seen in the last figuie ; 10, a horizontal 
section asm the tea, much enlarged, repre- 
seniuig the places of biiisting, which alternate 
with the angles oi the fruit, the rartiiions 
whiih aie opposite to the angles of the fruit, 
and tlie valves, separating fiom the liee axi^ ; 
II, a detacheil seed, natural mzc ; 12, outline 
( f a full grown leaf. 

^ijigued), N. WiLiicir, IM. D. 

Off. Sec ro the Com. to Tea Cult, 

H. C. lint. Garden, Dec. 24, l834.” 

On the grounds of the important intelli- 
.renre to which wc have alluded, the Com- 
mittee recommended to the particular con- 
fiulcration of the Government, that a de- 
putation of scientific men be sent to Upper 
Assam for the purpose of collecting on the 
spot the greate.st variety procurable, of bota- 
nical, gcoiogiral, and other details, preli- 
minary to ulterior and successful measures 
being taken with regard t(j the cultivation of 
the tea shiub in that country. Captain Jen- 
kins states that the soil where the trees grow 
is alluvial ; they rise to the height of twelve 
or fifteen feet, at the foot of a low range of 
hills or a small distance up the hills; but never 
on the summit, from which he inferred they 
required a sheltered situation. The asjiect 
was gnerally southerly or south east. The 
leaves about two inches in length and one in 
breadth, alternate, elliptic, oblong, and serrate; 
the flower white, very like that of the white 
wild rose, but much amaller. The editor of 
the AsiaHe Joutsski states that, in lif 28, 
Captains Pemberton sent j^i- 

mens of th#1ii»pUntfhMnMaidpoznl||t^^ 
Secretary Swinton. They made tea frdm a de- 
coction of its leaves, and found it approach 
very nearly in flavour the ordinary black tea. 


We learn that Mr. Gordon anxious to 
have an opportunity of personally inspeOt- 
ing the tea plantations in the black tea dis- 
trict, next in celebrity to the Bohea hills* 
determined upon visiting the Ankoy hills 
and Hwny Taou bay, he, in company with 
Messrs. Gutzlaff, Ryder, and' Nicholson, 
proceeded in a ship’s long boat towards the 
head of the bay where the town of Hwuy 
Taou is situated. We pass over the account 
of the journey, but bring our readers at once 
to the end and object of it. 

** Ariived at Taou-ee. We were hospitably 
rtrccived bv the family of our guide, and soon 
sui rounded by wondering visitois. 

Mr. Gutzlaff speedily selected one or two 
of ihe Hiost iiitellifent of them, aAd obtained 
from them ready answers to a variety of ques- 
tions regarding the cultivation of the plant. 
1 hey inloimed him tiiat iheseed now used for 
piupagating the plant was all produced on the 
spot, ihuugli the oiiginal stock of this part of 
Itie country was brought from Wue~cshau ; that 
It ripened in the lOlh or 11th month, and was 
immediately put mto the ground where it was 
intended to grow, several being put together 
into one hole, as the greater part was always 
abortive : that ihesprouts appeared in the 3rd 
month afiei the seeds were put into the ground ; 
that the lioleinto which the seeds were thrown 
are from three to four inches deep, and that 
as the plants giow the earth is gathered up a 
little round their loot, that leaves are taken 
from tlie plants when they are three years old, 
and tliat theie are, fioin roost plants, four 
pliirltings in the year. No manure is used, 
nor is goodnef-s ot soil considered of conse- 
quence . neither are the plants irrigated, 
Each shrub niay yield about a tael of dry 
tea annually (about the 12th of a pound). A 
mow of giound may contain thice or four 
hundred plants. The land tax is 300 cash 
(720 do! ) per mow. 'I’he cu'livation and 
gathfMing of the leaves being performed by 
families without the assistance of hired la- 
boureis, no rale of wages can be specified ; but 
as ihe ruling of the lead is an art that requires 
some skill, ptisonsare employed for that par- 
ticubir purpose, who aie paid at the rate of 1 
dl. per pecul of fresh leaf, equal to five dollars 
pei perul of dry tea. The fire-place used is 
only teronorary, and all the utensils as well as 
fuel are furnished by the owner of the lea. 
They stated that the leaves are heated and 
rolled seven or eight times. The green leaf 
yields one- fifth of its weight of dry lea. The 
best lea fetche.^ on the spot 2ddls, per pecul, 
(133§ tbs.) and the principal part of the pro- 
Quee IS consumed within the province, or ex- 
ported in ba-keis to Formusa. That the pre- 
vailing winds are noith-westerly. Theeasterly 
winds are the only winds injurious to the 
plants. Hoar* (lost is cornmnn during the 
winter months, and snow falls occasionally, 
but does not lie long nor to a greater depth 
than three or four inches. The plant la 
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never injured by exc^ive coW, .end ibri»e» 
fiom 10 to 20 yeara. tt is sometimes destroy- 
ed by a worm that eats ut> the pith and con- 
verts both stem and brandies into tubes, and 
by a gray lichen which principally attacks 
very old plants. The period of growth is 
limited to si* orseven yeais ; when the plant 
has attained its greatest size. 1 he spots 
where the tea is planted are scattered over 
great part of the country, but there tj® 
hills appropriated entirely to its culture. No 
groundio tact is formed into a tea plantation 
that is fit for any other species of cultivation, 
except perhaps that of the dwarf pine already 
alluded to, or the Camellia Obeilora. Mr. 
GutalafF understood them to say that the 
plaut blossoms twice a year, in the eighth 
moon or September, and again in winter, 
but that the latter floweiing is abortive. In 
this 1 apprehend there was some misappre- 
hension, as seed of tail size, ihough not ripe, 
were profiered to me in consideiable quan- 
tities early in September, and none were 
found on the plants vidiich we t-avv. 1 suspect 
that the people meant to say that the seeds 
take eight months to ripen, which accords 
with other accounts. We wished 
have spent the following day (the Idth) in 
prosecuting our inquiries and observations 
atl'awand and its neighbourhood, but this 
was rendererl impracticable by the state ot our 
financc.s. We had plenty ot gold, but no one 
could be found who would purchase it with 
silvei at any price. We therefore resolved 
on making the most of our time by an e«irly 
excursion in the morning previous to selling 
out on our return. 


We accordingly got up at day-break 
and proceeded to visit the ^pot where the 
plants were cultivated. We weie much 
giruck with the variety of the appearance ot 
the plants ; some of tlie shrubs scarcely lose 
to the height of a cubit above the grouud, and 
those were so very bushy that a hand <;Ould 
not be thrusi between the braiithes. 1 hey 
were also very thickly coveied with eaves, 
but these were very small, sca’-cely above ^ 
inch in length. In the ‘■ame bed were other 
plants with stems four feet in height, lar less 
branchy and with leaves H to 2 inches in 
length, The produce of great and small w’as 
•aid to be equal. The distance from centre to 
centre of the plants wasabout 44 feet, and the 
plants seemed to average about two feet in dia- 
melcr. Though the ground was not ten acec . it 
was formed into bedsthat werepartly levelled. 
These were perfectly well dressed as in earuen 
cultivation, and each little plantation was 
surrounded by a low stone tence, ami a 
trench. There was no shade, hut the places 
selected for the cultivation were generally in 
the bottoms of hills, where there was a good 
deal of shelter on two sides, and the slope 
comparatively easy. 1 should reckon the sue 
of the highest planutions wc visited to be 
about 700 feet above the plain, but those we 
MW at that height and even less appeared 
mote thriving, probably from having some- 
what better spilf though the best is htlle more 
than mere sand. 1 have taken specimens 
fTOin three or four gardens. Contrary to 


what we had been told the precedinii night, 

I found that each garden had its little nursery 
where the plants were growing to the height 
of four OT five inches, as closely set as they 
could stand ; from which 1 conceive that the 
tea plant requires absolutely a /res soil, wot 
wet and not clayey t but of a texture that will 
retain moistui’e ; and the best site is one not 
so tow as that at which water is apt lo spring 
from the sides of a hill, nor so high as to he 
exposed to the violence of stormy weather. 
There is no use in attempting to cultivate the 
plant on an easiteily exposure, though it is 
suffieicnily hardy to bear almost any degree 
of dry cold. 

By half-past 10 a. m. we set out on oiir re- 
turn, in chairs which we were fortunate 
enough to piociire at this village, reached 
the hanks ot the nvei at Aou-ee a little before 
one o*clock. In ihe first part of our way uo 
passed by some more tea plantations on very 
sterilt) giound. One in a vciy \ leak situation, 
with nothing hut coarse red sand by way of 
bOil, seemed to be abandoned.** 

Our author in his next communication 
gives an account of his attempt to ascend 
the river Min, to visit the plantations of the 
Fakhin province of China, but he and his 
party met with so much opposition (there 
lives being in peril) that they were com- 
pelled fo return. 

We must refer our readers to our last 
journal (page 301) for further discoveries 
of the tea plant in As&am. It is sufficient 
to add that a considerable number of 
Chinese eultivators have been obtained ; they 
arrived at Sadiya in Upper Assam on the 
3rd of last month, so that wc may expect 
tea in abundance. 


Art. IV. — Cultivation of Cottony By 
Bruce, Esq. Remarlcs onthc culture of 
Cotton in the United States of America, 
Capt. Basil Hall’b Travels. BemarU 
on the best method of cultivating NIew; 
Orleans Cotton, Ibid. Regarding the 
cultivation of Cottony Ibid. On the 
cultivation of Cotton in Central India, 
By Baboo Radhakant Deb. Obser^ 
nations on the culture of Cotton in the 
Doab and Bundlecund, By W. Vin- 
cent, Esq. On the artificial prodve^ 
tion of new varieties of Cotton, By H- 
PiDDiNGTON, Esq. On the methoduse 
in Cayenne to preserve the Cotton plo/^^ 



COTTON IN CACHAR AND DACCA. 


Sid 


0» Q speohMU of Cotton gathered in 
the Bogt^ore dktriet from a shrub in 
its wild state, bg F. Huni-br. 

Use of theSawgin, by F. MacNaugh- 
ten, E$q. Cotton of Ava. Cotton of 
Cachar, by Capt. S. Fisher. On 
Cotton grown in Cuttack, and its sta- 
ple for spinning, by M. T. Weekes. 
On the natioe Cotton produced in the Gar- 
row Hills, by Capt, A. Bogle. Report 
on specimens of Colton reared by Col. 
CooMBB, at Palaveram. On the cultim- 
tion (f Upland Georgia Cotton at Alla- 
habad,hyMr,\J Huggins. OnthecuU 
timtion of Pernambuco Cotton at Tanoy, 
by W. Mainby, Esq. On the cultiva- 
tion of Sea Island Cotton in the district 
of Cuttack. On Upland Georgia and 
Sea Island Cotton. — Transactions of the 
Agricultural 4 - Horticultural Society of 
India, Vol 11.1836. 

(Concluded from page 205 ) 

The next communication ia friAn Thos. 
Fisher Eaq. from C.ichar, where the quality of 
the cotton is not deemed fine, but from which 
cloth 16 made both wanner and finer than 
that fain icated from the cotton grow®* to ti»o 
westward. It ia cultivated on n hilly land 
contiguous to a navigable river which ac- 
cording to Mr, Fisher, oilers considerable 
advantages to the cotton ’grower. Mr. Lamb 
of Dacca forwurd.s Banijiles of cotton from the 
neighbourhood of Dacca’ these arc discolour- 
ed and ill-looking from having been kept for 
mouths in the smoky huts of the owners; the 
staple is short, and the seeds forn^ an un- 
usually large proportion of the weight of the 
raw material. Mr. Lamb believes that more 
favorable specimens may be produced by 
careful search among the dealers, yet at the 
best it will be inferior to the American and 
Bourbon cottons. The finer threads are 
not now produced, and there has been a 
great falling off within these few years. 
Mr. Lamb observes that— 

'*The cotfon from which the line Darra Mne'.in 
IB maiiuraciuied, la cultivated on huili hanks nf 
(lie Meeiia and Gansea, near their juiictifrii and 
ott iha low lauds between those rivers. 


It ia an annual plant, and in good soil to 

ibe hriclii ol font 01 five feel, but It is ffeiieiolly 
loo clotel)' Id to admit ol ita btattcliing oni welh 
It is sown in October and Novenihar. Tb« tdede 
are welted for a feiv mliintes, ibcn dropped by Ibe 
haod Into the ground In diilU from Id to 20 incbei 
apart. 

W'hen Ibe plant has aitalned the hclijbt of Qve or 
all inclii'it, the Kiuiind Is careiulty hoed iip on 
both stdefc and kept clean by repealed weediujt. 

Tbo crop Is cadiricd in Aptil, and June, 

and wlieia itie sliiiatlou chosen Is beyond liie leacli 
of the IniiiKiutlun, a bccoikI crop, but inferior both 
as regards qnantitv and qiialti), is obtained, liiii iiioie 
ifdieiall) the land la inundated and piodiicea only one 
crop of from i to 3 aidst of iiiultested cotton fioia 
the beeRah. 

Soiiir of (tir inrtre Indusirlout lyuts coutilve (O 
have o anhildiiiR crop from tlir Kiomid hi sowliii: 
tlce In the sn.im hetweiMi ihe drills, n few ivetki 
befoie ilio cotton In leuroved, the iiceilbing with 
the watei 

1 he Cotton < rop does not at present seem lo b« 
In favoiii With tho ftniiieiB; 11 Is hir uiiceitain one, 
heiin; Intide i4> from Insccls In the early 

iiioiiiiiH from hail und latn when farther advanced, 
and fiiiiit hti*i<{ iiiosliy cultivated on low lands, 11 is 
Out fieqof till) iieBiii>)ed h\ the river in June before 
Ibe piuiluLe c,iio lie gaiheicd. 

1'he cultivation has declined with the muslin 
trade, und the price ohtalued la uow rcarcelj leinn- 
iieratins , It has fallen froui 6 lbs- to wlihia 
Ihtae few years- 

Fui the finer thread the hand Is used In eepara- 
tliiii the seeds trom thecuiioii , Indeed the cylin- 
ders employ rd heie ate so ineflectlve aud thecoiion 
adbeies 10 St loudly lo (he seed, Oral an active 
peistrn util do nearl) as innrli work with the 
hand alone an he can do with tbe aid of Ibe 
inarliitie in coiiiiiton use. 

Atcotnpanyink! 1 do injBcIf tbo {deasure to send 
you a ic'W b<ini|des of the cultoii ai.d of tile ihreatl 
(the hetlei qu.diaeR) spun liniii It From the 
enclosed extract from tlic hooks of the Custom 
House, yttii will perceive that litile or im cotton is 
lotn diiced fi 0111 Ava I lie liiipiiria noied as 7.54, 
SSr, and 6111 III Is. Include bo<h whnt is hiouiiiit 
hy rhe llurinih hon’s, and the supply fiirin our 
oA'M proriurfs. ) hr' iinported coiinu ts only used 
In the Loaisr iii.iiiiilactur les, and If there he any 
coii-ideiahie linirouaiion ol c iiioii liom the Ava 
temt iiieM It is .th'otilu'tl In Chiiiait«»in; and aliout 
Liickipoii aiiioiii; the h.iftah weuvois ; hut 1 have 
i:ie<ii rt .(SOU i» belteie lltal iliu import, tiion ii al- 
(o^eilicr mfliiii;. 

Cleened lottou or lunle passed the Custom 
House liscta. 

Imported. Exported. 


j8t6-89, .. 

mds. 

s. 

80 

mds. sr> 
255 17 

Ik2 U20. 

0 

14 

i'Sii 

25 

1h3»-31 


81 

50 

0 


1 hit repot t doe's ina liiclode the pPnclpal liii 
poll ut rruion tiom the iVesteiir Piovmces wlndi 
heiUK loveied by Itowuimahs iroiii Mnxapoir, 
Paiii.i, or Mooishcdahad, Ib not enlettd m ih« 
books <•! ihe Cusiotn House at Dacca- 
4ccoutit iij f’aptiuse [cotton) passed the Dacca 
t'u>tom Hou\t . durttis the years 182 B Sp, 
IbSlr .Id, tf wr/ ly30-tl. 

JVar.v Aftnif Quantity Quaiititv Total. 
Vudt . N sc(t Impot ted Exported 
cotton. 

Ih 28 29 < ..p.nisc, 7M 34 9 90 0 5.970 14 8 

1899 an IJitio . 2s4 S 8 fl,l0a 80 0 ft, 386 

Jaah«l Htn», 3,lll 84 4 1,839 lt» o 4,951 |2 * 


Maunds 17.308 lo 4 



$10 COTTON PROBUCSD ON THE OARROW HILLS. 


Oar next paper contains remarks on 
Bourbon cotton grown at Cattacki and Its 
staple for spinning, communicated by Mr. 
J. T. Weekes. This gentleman states that 
a be^gah of land might be made with little 
trouble to nett upwards of 20 rupees per 
annum. ^ a beegah of ground containing 
about 320 ^ants, he made nine pieces of cloth, 
each piece 1 yard wide, 12 in length, making a 
total of 108 yards. The expense in making 
was one rupee eight annas for each piece ; in 
making th$ thread 12 annas, and to the 
weavers 12 annas, the selling price of which 
is 3 rupees 12 annas. The writer adds — 
That a pleco of clolb of equal leii^ili nitd 


breadth might he made b> a Native for i Uupee, 
my cnlcnlaiiuii iheii stands thus : 

Kent of I beqoah of good land, Rs. 4 

This beegah wilt coiiiain between 6 and TOO 
plants, which will produce cuiioii, aii- 
Ottaliy, for gO pieces of cloth. 20 

Total expense to n Native farmer, Rs. 9i 

Sellliig price ol the above cloth, SO 

Profit, Rs. 46 

Deduct half for any possible errors, 
accideuiB See. dee. 28 

Kelt annual profit on l beegah, Rs sS 


My having made 0 prieres from lialfa beegah of 
Inferior soil without any trouble or rare placrs the 
currcciiiess of my calculation heiond dispute, and 
the fact only requires to be made hiiowii, ti> a few 
liuiidred notices iiiNagree and Bengalee, and distil- 
tinted to all ilie Collectors with iiiitiriiciiotis loi piibli 
city being given to them to the Mokiidduins and oiher 
beads of vilUgi'S wiibin their Colleclorate to atiiatt 
the notice of the Native coinuiuiiity. I believe tl^eie 
Is no ditfereiice between the Uonrboo cotton and 
that deiiotnifiaicd Sea Island, aud 1 iievei s.iw 
plautt more li.irdy or require less caie Putiiiig 
the seed into ibe ground at the < ninuiencenieiii of 
the rains O'liicli should be well mined op) is the 
principal part of the labour, in B5 d.ij a Ibe plants 
will be III flower, and cotton in.iy I'V catbered 9 
months In the )eai, and the)' will c-niiiiiicie P or 
10) ears: mine wcie planted In 1827, and from 
the produce I have annually tiinde piilowr, bedding, 
dec- &c. but was resolved during ibe past eeasmi 
on ascci luliiliig the nnnoal value of half a beegali, 
ft LIcb has given the lesult now coiiiniunicaKd. I 
should observe that at the coininencemeiit of the 
rains of each year I inke the shears and clip the 
plants down to about 4 feet, their aveiage lielglit 
at the close of tlir rams will be about 7 feet- 1 
have frequeutiy tiaiisplanted them duiiu; the 
rains when In full leaf and bud and saved the 
gathering. One man is capable of taking care of 9 
beegahs. A inuater of the coiiuii accompanies.'* 

The next paper is from Capt. Bogle on 
the native cotton produced on tha Garrow 
hills. The Garrows inhabit 'an extensive 
tract of the Gowalparah district, and are de» 
pendent for subsistence on the means of 
barter, which tlTe growth of cotton amongst 
their hills enables them to csirry on with 
their neighbours in the plmns below, who 


again export it to the adjoining districts of 
Assam, Rongpore, Dinapore, Mymunsing, 
Dacca, &c. &c, The cotton grown is of 
that description called cupass or the deseo 
cotton, which is commonly grown through, 
out the co\intries to the eastern side of 
British India, and more or less throughout 
Lower Bengal and some parts of the Coro- 
mandel Coast. It is coarse and short in fibre 
and very difiicultiof separation from its seed; 
and, although strong in its nature, especially 
when very fresh, it possesses no other de- 
sirable quality for the machine- spinner. 
The seed is small in size, furred over with a 
yellouish green fur, and abundantly covered 
with wool. The soil and climate of its site 
of culture would be favorable to the growth 
of new and better kinds of cotton, and 
which would rank higher in value by from 
60 to 100 per cent. Some specimens of 
cotton have been imported from Liverpool, 
with the following particulars of prices. 

** Sp^ciinrns of sinifiiy cntioiiii as untlermenilon 
rd, fuiuarded by Mcnbrs. Diiiiiel and Dioniag 
Willis, of Livfipool, to ^1(•s>ls. Willis and Ladr, 
r( Calcutta, and recrlved pci ilif Samuef Brown 
ill the iiiuAlb of M.i), iBitS. 

llieir 8cvrr.ll xulupsnrr aflisr.! as srparatrl) estl- 
inaicd b) tun eiiiiiiriil I ivirpool vuiiiiii biukrisiii 
the iiioiitb of iiclului, ISJI. 


CST I UAl rU VAl.l'E. 


Ptr Jlftsffs. Siilnhurtj, 7’KrMir, aitif Earley 
Jij okers, Livtrpooff October, iSil. 


Sea Ixlaaif. 

No. 1 I.OllllllMII, 

S 

4 \vn fine. 
Egypt tatf- 
No .1. Viddlins, 

3 Fine, 
Orleans, 

Nu. 1. Ill dm ary, 
2. Goinl tall . 
S. l ine. 
Board . ' 

No 1 urdinan, 
2 I.ilr, 

8- liar. 
Mobile. 

bo. 1 Orrtliriiv, 
2. fioixl fall , 
.’I. Fine. 
Pernamhitro 
No 1 MidiMiiig. 
2. (^cind lair, 
3- Fine, 
Bahia* 

No. 1. ordinary, 

2. Fair, 

3. fiood, 
Maranham. 

No. I. Middlittc, 

9. Fair, 

1. Floe, 


d, 

10 

iS 

18 
1 <S 


.... 7* 



a 

d. 

5 


.... S| 

7 


.1 
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BEIX'S REVIEW OF EXPORTS FROM INDIA. 


Pgr Itfestri. Satisbvry* T"'’* 

Brokers, IAverpoQl» October, ISSI. 

pgmerara- 

No* Vlddltoft ••• J 

8. Very rtne, ••• 

Surat. 

No. 1. Middling, ... 

1 , Good lair, .... • ■ •* 41 

3. Good, .... 4| 

Bengal. 

No. I. Mlddllne, ..«• •« ■••• 

8. G'tod fair, .... <* 

3 Good.. .. • •• 

per Messrs. Moltfneux, and Co J2ro^ 

fters, Liverpool, October, l(i31. 

Sta Island. d. 

Nil. i. Mid qiialily, per lit lOi 

2, Good (Into 13 

3, l ine ditto .... .... .. 18 

4 Exir.i (ilitii . ..2-3 

Egiiptian 

No. I OMliiiary qualliy 71 

S. Fan (li'to 7| 

3. Good dtuo, ... 

Orfeuji'i 

No. 1. Wry niiddliin: ditto 

2, onod (Into .. .... 7| 

8. iMhiie diiio,.. .... 7 } 

/foived. 

No I. Ordiiiaiv quality .. 4l 

9- fair diiio ... . . .. . A| 

3. (iood (into., . . .... 63 

^Johtle. 

No 1. Ordinary quality.. .. .. 4| 

2. lUKldlhia .. .. .. .. 

‘1. ({ooii (iKio, .. .. .. el 

Per nambiico 

1 ^ 0 . I. Middliiis quality ... . .. . 74 

2. lair ditto . 7| 

8 Good ditto. . . . . . • el 

IJahia- 

No I Ordinary qusilltv .. ^ 

nild(Uiii« ditto.... 6l 

3 r,n(id r^ir ditto . . ...... .. 7 

Jitaranluiui. 

Nil, I Aliddtinn qiialll) 7 

1. Fall (lino .. .. 

3. (iood diLio.. . . ..74 

Pemetaui. 

No. 1. F.im qiia1il\ .. *. .. 71 

2. Good f,(ir diMo . .. •• 

3 Good iliUu . . . . k1 

Surat. • 

No 1 Otrlnnn qualilv, .. .. .. 3J 

2. r.iti lirto, . . .... . . 43 

3. Goo 1 (into.. . . .... . . aj 

JNo.J. Or,!inar> qtiaiih, . .. .. 4 

% Ditto (iifio, . . . . . . 4 

3. Good fair ditto .. . . .. 4l 

(4 true copy) 

tViLT.IS AND BaIILB. 
Calcutta, 30f/i June, 1832. 
For the use of the Agitcultural Society, Cal- 
cutta.'' 


The next report is from Colonel CoombB, 
at Pala^cram near Madras: thespecimen fur- 
nished is from plants grown on the bill on 
which he resides, five miles from the sea-coast 
and about 400 feet above the level of the 
«ea. Another specimen is from plants grown 
at the foot of the same hill. The plants 
appear to have thriven well: the file or fibre 
w strong and Long, possessing a good deal of 


fineness, and it bears the hue of what is 
termed healthy and well grown cotton ; it is 
likewise gathered in a remarkably clean 
manner, and would be much esteemed by 
our machine spinners. It is valued in Liver- 
pool at 7d. to 7 id. sterling per pound. The 
cotton grown at the foot of thi hill is of 
middling quality, the fibre is shorter, weaker, 
and rather finer than that of the hill cotton; 
neither is the hue quite so good. 

The last report is from Mr. Huggins at 
Allahabad. The cotton was raised from Up- 
land Georgia : he raised the plants in May, 
and as soon as the rains set in he transplant- 
ed them into beds which he had prepared 
with two or three ploughings at tl^ distance 
of five feet each way. The plants during the 
rains grew very rapidly, and began to burst 
their pods early in October. 


Art. T’.— Comparative View qf the 
External Commerce of Bengal, during 
the years 1S34-35, and 1835-36, accom- 
panied with tables y illustrative of the 
extent of trade carried on with each 
country and state, by John Bell, 
Superintendent of JnspertorSySfC. Royal 
Octavo, pp. 106, 1830. BattistMis- 

BION i’jlLSS. 

{Continued from page 267.) 

Mr. Bell next proceeds to give a review 
of the exports, which will be important to 
our readers, particularly in Europe, to whom 
by the way we strongly recommend the 
work itself. It appears there has been 27 
per cent increase on the whole amount of 
export trade, and our author adverts to the 
abundance of other resources which only 
require increased capital to draw them forth. 
We arc satisfied in our own mind that 
the Government has not yet learnt the grand 
principle of employing capital to enrich 
itself and the members of the community : 
if the revenue be largely employed in deve- 
loping the powers of production in the coun- 
try, even those Who are least acquainted with 
the soil and the climate will assent to the 
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ON THE Bxrjjms ron IdtHSHSIOll OE IJimilTS. 


Mflertlon that the resottveea atre unqMtloii- 
ablj inexbauBtible. Wo tigne with Mr. Bell 
that the amoant of the external commeroe of 
Bengal is now perfectly contemptible com- 
pared with what it might be. Our author 
ia, and we admire him for it, enthuaiastic in 
bis expectation S| that the effect of the abroga- 
tion of the Company’s trading charter the 
Ubeditiou of the transit duties, and the im- 
petus that will be gl’ren to the export trade, 
when the home duties on sugar will have 
been equalized, will work wonders. 

Mr. Bell reprobates, and very justly, the 
idea that India has nothing to offer in re- 
turn for an extension of imports. He ac- 
knowledges that the successful extension of 
imports has been checked and occasional 
** gluts” in some particular branches pro- 
duced; but since the ” avenues — 

To an immense Commerce have been 
nearly cleared of all the obnoxious weeds 
that formerly choked its growth, and the agii- 
cultural industry of India ivill, under pro|a:r 
example and encouragement, Veep pace with 
the nevei-endiug improvements, whicli are 
from year to year progressing through the 
mechanical genius ot our countrymen at 
home, which has »o effectually chanced the 
features of the Ttade between England and 
India within the-last twenty years.” 

He contemidates a prosperity for the 
future, which will make us forget the past. 

The probability is, according to our intel- 
ligent author, that England will feel the 
necessity of drawing upon India for her 
supplies of sugar. 

And nothing has ocrurretl in the politi- 
cal a'lpect of our We^l India Colonies, to 
shake this impiession; on the contrary, the 
shipments duitng the last year, of neaily 
nine thousand inauods of Sugar from Cal- 
cutta to North America, w evidenre of a 
deficiency somewhere ; nnd it is obviouf^, that 
free labour in the West Indies, without 
taking into account, the immense sacrifice 
already made to rescue it from the stigma of 
slavery, can never be brouglit low enough to 
to compete with that of tbe Hindi>o. 

Upon what' principle, then, is the di.srrimi- 
natmgduty on East India Sugar maintained T 
The people of England have been made to 
pay enormouo sums, to indemnify the West 
India planter for tbe loss of his slaves, and tn 
return for this boon, the people are com- 
pelled to purchase the produce of the East, at 
a much higher rate tiittt that of the West, 
becMtiss England must fnaintaiii a strong mi- 


litery force to prevent the enfranchised negro 
from cutting his employer's throat. 

This monstrous injustice will remedy irself 
at no distant period, if England coutinue 
long to bolster up the interests of one country 
at the expense of another. So long as an 
unnatural price for Sugar mainiained hy 
means of unfair restiirtions, the West India 
planter may endeavour ti> stem the current ol 
competition from this country, but the odds 
are fearfully against a continuance even 
under the fostering patronai'e of protection 
when it is condfder^d that few estates are 
otherwise than deeply mortgaged, that the 
best lands are impoveri.^bed to an extent ro- 
mediahle only by importing manure from 
England, and that (be amount of labor, to he 
purchased from a free negro, is far helow the 
average of slave labor. The consequence of 
all these concurrent circumstances must be 
decreased production in the West, since m 
proportion to the eniumreti cost of labor 
required to yield the same returns, as iinrler 
slavery, it sland» (o reason that the Sugar 
must be sold at a higher late. to give an ade- 
quate rate of interest on the capital employed. 

This inconvenience to the West India 
planter wdl be fell more and more every year, 
unless he can replenKh hia estate with Kuro- 
pean laborers, and the climaie is such a« to 
place su( cess in this ie‘«pect out of the qiicu. 
tion, and he must ultimately abandon 
estate. Not ko, if free comptlilion \\en> a’, 
lowed. The extent of shipmcnfs from Ju lia 
would Jive the West Inrlia planter timely 
warning to apply his remaining capital to 
Boine other channel r>l production, whtcli 
could n/it ho ili'.phced by India. Unless 
some effort b'H, icinil be made, it is cipar. 
that ,tJ»o liiitisli Wiui India Coioni»s uil) 
cease to export SugRi. They canno: ron*- 
pele wiih ForeiL'O ('oionies, wheic the trade 
in slavery is as rife, as when ii.'lfoduced by 
the PortuRue'‘e ncaily lour criiitunes ago; 
and unless Enclaml roniinuc hei re^trirlivi; 
duties on East inOi.i Sugar, an injuRticc that 
cannot be aiiticip.iied, she must Tiece‘‘S\iily 
look to India as the only source of supply. 

Here then i? a fiebl for British skill and 
capital, if Biuish skill and capital he not 
scared from apiplication, of which uuliappiir 
there is some dread at present. ' 

The foregoing is written in a language and 
spirit which are highly creditable to the 
author’s feeling, whether w'e consider him in 
the character of a citizen, or, in the light d 
one warmly advocating the interests of this 
people and this country. He next shows the 
excessive amount of exports, in the past 
year, which has been made up of increase ai 
follows, in round numbers. 

** But to proceed witli our present enquiry. 

— the excessive amount of Exports in tha P*® 
year has been made up of increase as follows, 
n round numl>ers : - 



COiTFA^ATIVE vmw OF PBIFATS TRADE. 


3l« 


Oil Opium. - • ' * 

Indiffo, 

Cottooy ' 

Silk, ' 

• 

suli * inixedPc. Goodi 

Lac 

Shell *:•••••••••• 


Shelias. ” 

Hides and Skin, «, 

Ginger, • • • •» 

Gunnies* »’ 

Liuiced, ... ** 

Briiisli Cotton Pc. Gda., 
Ditto Woollena, 

Coffee, 


lakhs increase, 
ditto. 

"■ ditto, 
ditto, 
ditto, 
ditto. 

Sl ditto 
ditto, 
ditto- 
ditto, 
ditto, 
ditto, 
ditto, 
ditto, 
ditto, 
ditto. 


About ITS] lakhs. 

From this wear© to deduct Decrease on erain 


and Flour Exported iT Iaklis. 

Safflower, i ditto 


About 17] lakhs. 
Tliis would leave one croio ami fiify-five 
ami a half lakhi, in exce.s^, while the latter 
pn-ea only one croie and fifty-one lakhs ; the 
<liireien'e between which and the former 
amount benic niaile upofincreaco on Kundnes 
andmlitM aitic Ics not enumeiated in the above 
lisi, but wbicli will be found under the head 
ol “ UxporN (jcrieuiL” 

We now proceed to an analysis of theton- 
iia.'C account, and it will be seen, that our 
tonnei remarks on ibis Kubjecl are fully 
home out by the resulty in the present 


year 

In the fust place, a reference to the 
amount of fiadcwuh each particular country 
(vr hlaic, will show, that the whole augmenta* 
non m the linpoit Tsarlc duting the past 
yeai has been dcuved fiom British bottom, 
excepting about two lakhs, in excess from 
Kraucet lho=c wlui place reliance on tonnage 
ficurcs, would therelore argue fbaP* the 
amount of tonnage must have proportionally 
increased. 

Let us s(^e how far iIih theory has be«*n 
veiified. in tlie face of an actual increase 


in the amount value of Merc hand ike imported 
in 1835-36, of 31 ^ lakhs of Jlu,pees, we have 
an actual deerenfie in tonnage under the 
British flag, of 34,564 tons. 

Again, under foieign colours, the amount 
compared with importing vessels in the 
previous year, exceeds it by 9,325 tons, equal 
to about 40 per cent of the whole foreign ship, 
pmg, which, entered the llooghly in 1835-36; 
to support which there is an increase on Im- 
ports of Merchandize from France, of some- 
thing l6«s than two lakhs of Rupees. 

On the Export mde we have a dejiciency of 
tonnage under British bottouis of 29,611 tons, 
and an excess in the amount value of Mer- 
chandize shipped, of about one crore and se- 
venteen lakh« of Rupees. 

Under foreign colours the increase amounts 
to 9,953 tons, with an increase in merchan- 
dize Expoitedof tlurty-tour lakbs. 

From tliesu data, it is evident that the ge- 
neral prosperity of the trade of India can 
never be determined by a blind refiance on 
tonnage ; blit that, on the contrary, it is cal- 
culated to mislead both the merchant and 
political ccoiioinist. 

We admit that the greatest falling off in 
the Impoitlist. attaches to the trade between 
Calcutta and Ports in A-ia. Still the pnn- 
ciple of non-reliance out to hold, pood, when 
from America wo find an exce-is in the nu- 
nuiical tonnage to the extent of 5,087 ton**, 
and an increase in the amount value of 
merchandize of only about 7,000 Rupees. 

We ought, however, to make some allow- 
ance fur the quantity of tonnage occupied 
by icc, the noininal value of which does 
not appear in the recoids of the Custom 
]lou*.e, although ibe proceeds are re-invested 
in pioduce. and duly appear as a set-off 
against nothing. 

The follow inp tabic*, will sufficienllv elu- 
cidate what onr reiulet*! may have lulled to 
compicheiid by a cursoiy peius.al ol the 
foregoing remarks 



Kiel liicreaie, hi 183.S-!W» Sa iti. ssUR.SiS 

Inrrraae of M^rrhaiidir^, .'ll,39,KyfS 

,, of Tira^iin*, , . j<l 


Ra Hi. a5,.SRl9 




3 w BNausH iif «f-«RANCE. 

jiWOlMt#.-,,,,, , 


lBa 4 ^ 5 . 


Coil till let. 


Ot. BhUlo, 

Fraiicf* (jh 

OfHniaik, .. 

N America, * 
CormiiKki C. 

rcyloAii 

kftl.k^Lac. . 
C^of Mntaimr, 
A V. nul(ib« 
•liiSAttAre, 

Poult .ifc Malac. 

Cbiiiu 

Now Hotluad, 
siiAi< Mild Java, 
Pofiwe*..' 
Maaittina, 
Boiirllnit, 
Capr&Ht. He^. 


iMerchaii • 
Ulze. 

U47 Ad.78l 
9ffJi7,blO 


I'rraiure, I Total, 


82.909^1 i. <(8.09, OM^ 
' 97.47.670 


16 72,1 n[ ’ 19,79.111 

l5,fit,0d9l lO.SftO 14,63.412 

81,194] 1,83,040 1,64,191 

53 079 51.075 

26,20,114 44 000 20.61 114 

9.41,817 .. 9.49,817 

19 61,117 18.876 19.64 399 

, 3,at»,8V0 .. 4.69.'<ltt 

1,97.44.621 I1.260 

t.O ,955 80.4.124 9.87.7474 

ai.oaii .. 21.000 

8,76046 2.9324 8.7H.07-.4 

1.61,094 1.35,5034 19 9A.({<i74 

1,90 71C .. I,f0,7l9 

70.75 .. 70,761 


Toial.Sa Hi. 14.18,70,681 1 4 . 30.183 |4,9s.0g.867 15,70,00,705 | 3,86 969 

Deduct Decreaie, 


1835 36. 


11 . 90,71462 
37 ,l 0 .rbo 
56.499 
39 . 60,909 
H, 7.790 
33,995 
71.099 
91 20,910 
13.64,505 
19,15 003 
6 OA.hOH 

a.oi.eo.Mi 
1.94.879 
1.48,0 9 
11 . 60.101 
6.97 131 
2 , 71,947 
86,08!) 


Treaaare. 


18,055 


1,88,497 
fl 060 


99 950 
6,1044 

I0 09.i 

03.97041 


Total. 


I,60,fi8 808 
37,10.135 
’ 56,199 
39 60,909 
1.8.45^47 
1,14 995 
71.699 
21,90,010 

I. 1,54,505 
lO.ln 119,1 

6,08,808 
3 04 03,791 
901,0434 

1,.i8 0S3 

II, 70 836 
6,90 0.il4 
2.78 247 

35, €83 


"SesuTfT 




dicrei 


•^;«5 

40.693 

6 , 3 i,i(H 

ooiioo 

a(jo 4 

0»OQ,9Q0 

83.669 


5.7.1,67 757 |l,66 H,!! 116,37,920 
15.a7.329 


49. 0,961) 
9,68.565 ' 
86.409 
18.67,701 


18.647 

4 , 29 jlB 8 

2 , 58 ’oi«g 

77.36,100 

1.97, *089 
9,91,8.84 

87,535 


Net liiereaae In 1835-36 8 a. Ri. 1..50,77,8C0 

of — — 

Increase of Merchandize 1.61,91 O 81 

Decrease of Treasure.. .... 43,194 

• a. Us. 1.50,77,820 


(To be continued.) 


Art. VI. — Cursory notes on the Isle of 
France, made in 1827 : with a map of 
the Island : by E. Stirling, Esq., 
Member of the ^ Asiatic' Society, J833, 
Calcutta. Thacker & Co. 8i?o. pp. 50. 

Continupd from page 270. 

Mr. Stirling; proceeds to notice the im- 
provements since the introduction of the 
English administration in the Isle of France. 
Attempts were made to improve the roads 
near the port, which have been attended with 
success. These improvements were under- 
taken on a system which has been little tried 
in wealthy India, — we mean the principle of 
Mr. MacAdam. Mr. Stirling says that there 
is no doubt that the scheme will render the 
most distant, as well as the most rugged 
part of the island, accessible for carriages 
and waggons. He states tlia‘ the country is 
destUute of wells ; but that, streams descend 
from the mOuntaiDS and high lands ; and sug- 
gests that thq^reatest benefit may be deriv- 
ed from conducting these waters to parti- 
cular placei., . The town of Port Louis is 
therefore adorned with lively fountains, 


which afford an ample supply to the inhabi- 
tants, and, in many cases, the water is intro- 
duced into private houses. Nothing can be 
more rue than that Mr. Stirling labours to 
impress upon the mind of his reader, that 
not only the health of the people, but the 
advancement of agriculture, muDufacture.s, 
and commerce, in-a tropical climate, depend 
on the economy used in the distribution of 
the waters. Mr. Bourdonnois, sensible of its 
importance, displayed much philanthropic 
exertion in conveying water to several pU.’ea 
affording an agreeable supply at each Jet 
d'eau ^of the clearest and sweetest water. 
What a splendid example I were it but fol- 
lowed in this City of Palaces, where nothing 
but filthy and abominable tank water is had, 
and even that in small quantities in most 
parts of Calcutta and its suburbs, how 
much sickness, bowel complaints especially, 
would be prevented I 

formerly llie water was brnuffht by 
aqiieduris from llie “ yrand liver,’* and ih» h''' 
wbicli over looks ibe pen, but now the lowii « 
siipplierl from ibe side of l*aiiiplenii)U8»ei. T'H* 
Inst work lias been only lately efiecled ; •^**"* * 
mile from Ibe town, on ibe nnribern side, and ow 
tbe road to PampleinouMes, Is seen • very ova 








.TttfMiuffiin toitck AT tSLs' 


pint MfOM A tOlPll tAllAf 


0rl«w,||Midt ,TliUx<|fit* 

dMuirmpytt^ nbierptdVappeprp'fo hive been built 
ot biicbt • aad altbMpJi U l»* "wlr »*•»« w^cIpiI • 
■bnrt lime, itimp pccldeni bad hnppened to |i, and 
ii wan undprfAltiK repuir when I mw it. I'bia d^- 
f laiiop from Ib 0 common prartica in iiaiiin biieka 
InstaMil nf tPhlch 1 * piemifiil.doea not, ibera* 

fnrp, tP bavc lipcii ancocaiiut. aiul U Jroutd 

appear v»r|f advUnbielo erpci all such public #1*1 be, 
in future, 4 >fatniia, wbtch la go tiiucli beiier adapt- 
ed for parmoiiatti itructnrca. Tbii work li aiittra* 
ivdueto the adminiatftiiinn. and more 

panleiilarl), I beMeve, ii> Ilia praaaiii Oovciuor. 

Sir iieiify not#.'* • 


Our author states thst the produce of the 
plautations is conveyed to the port at a very 
great expense by waggons and carts drawn 
by mules, bullocks, donkeys, and by boat#. 
The carts are ill constmeted and heavy, and the 
cattle yoked awkwardly. The coast veasels 
■re numerous^ and are from 30 to 40 tona. 
They bring produce from diflferent parts of 
the island, as well as navigate between the is- 
lands of Rodriguez, fiourbon, and Seychelles. 
It appears, according to Mr. Stirling, that no 
attempts have been made to improve the 
harbours in different parts of the island : 
canals cannot be constructed in conse- 
quence of the nature of the country, which 
prevents such an undertaking. It* is re- 
markable that there is no post established 
m the island ; when a pcrs'iu wishes tu 
communicate with his neighhours, 01 a 
more distant resident, he is compel 1^ to 
lure a earner. The harrjicks for Kiug^s 
Troops and Aniiler^ at Poit Louis, as well 
as at Magdt burgh, arc represented a» excel- 
lent. The pimcipul jiu'olic buddings comnst 
of a vvell-b’iilt Uoumii Catholic aud a Pro- 
testant church and a substantial Theatre. At 
a short dHtdiice from Port Louis aic two 
stiong foiriiicalions in excellent order and 
repair; these coiumaod the entrance of the 
harbour. The Government H 011 '»e stands m 
a conspicuous situation, facing the quuy ; 
the Governor hus a country house at Reduit, 
where he generally resides. The following 
remarks are vrorthy the notice of our com- 
mercial readers. 


“ file 11.2 of ilic Isle «f Fiance, ihe pro 
perty 'll colonial Itiii'aiMiiUii*. U, lam leil i«> i*up* 
povc, RifiHlI and iniiiinrlKiit, fur the exieiii of die 
coiiiinctclal iraiiBactiniit cariled on. The Ihlniirl, 
Uierefoie, deiirnila veiy much on the eood wnl of 
other pong, fur luioighiiii: ii wUb n gnflltiei(t gnp 
ply of vegteia, (ut ihe trangnoiiation of Ha 

nap produce, aiuI Ihe ImpOiiaiion of iha nectfsa* 
ft**# of lile~iig lupeiflijiieg nod ajrriculiiiinl tiock. 

i conceive 1 am aiibiu huundt when 1 aai, (bat 
ibe^ gra not fonr ibofiBaud long of ghipiilna U«* 
loatloito ika puri,a««lug|Ta of tba aioali cvaal 


"^leals l*afore meniloned. The vcaiela ihak eoma 
frwu CalCNtu. ft eqoeuily bring ripe, wiali^kd 
; pectatioii of receiving u earso of g«sar for Bag* 
land. Veggela from New foutli Wales and Van 
pleman*g Und, aUo hrlna coala with I &4 Uuic 
hope. Hnaligh vesgeig flaJ it often eonvptileiit to 
t.ihe mil a few ariicleg that are likely to meet wiih 
a ready sale at the Isle of Prance, on fheir waf la 
India; and. In soma few itistnneea, ihipa are kH^ 
directly from Loiid«in, and Uke biicl^ colonial 
dncf ill exchaiize for Brlliili manufacture. 
few sbipgairive from Ihe Cape with bones, |iii 4 
either chaiiared to ao to England wiib gugiir«,,«iV 
return to ihe Cape with colonial produce. , at *l«g^ 
slilfiplnic of the Isle of France can scarcely he gwif'" 
to poMessiidlstlnciive characlerfrom BngUaliahlji< 
l>ia III iieiii’ral. 10 attempt a description WopUl trsu. 
uaeleas; and asihe Ai-t of Parliament which saiior 
ilciied the inuoduciioii of the gn^ars info Rugliiid, 
has. 1 btrlieve. provided for the fontliiK On Wh|e|l 
its shippiiie should l»i* received, a referaiice to ll 
will shew the terms prescribed on (be iUbjacl.** 

The Military force at the island coiwiiti 
of three King’s regiments statiotied on the 
island : they are changed periodically from 
home, — the relieved regiments proceeding 
ekher to England, New South Wales, or to 
our Indian presidencies. Two regiments are 
stationed at Port Louis and one at Magde- 
burgh, on the S. E. coast or the windward 
side of the island. Several posts are 
supplied with men from these corps, 

** Which m.iy he diviilad Into external and in- 
Icro,*! C 'iiiinuiidfl. Under the former it Seychelles, 
Moililt'ii'*/, iind viad.iea*c>ir : the latter li, bow 
e^er not pniiiant'iu, and maybe nonsldered as 
rriorely f.trinlo,! Mie esemt of (lie rha'ii 4 d'Affdiiea. 
Under the Inner mar he classed Flac, Pieire Poioi, 
sod lire drtiiciimeiii^ at the Grand Elver, bOiiii.- 
ea^tt, ami Black Unei 011 the west coast ‘lb»ia 
is iiht'Wiee ;i siiiai) 2ii.ird on one of the siii.ii) islaiidu, 
at t||f enii.iiire of lUe uiaiid poit, or souih-easierii 
buriiofir. BeMiles these there are several suarda 
iliai are fiirnnhed for vaiious purposes, which ilia 
uiiueces^an in specifv, ns iiioki of ihnn art* daily 
r«'li(>vr(i. 1 am iiniicqiiiiiiiled wfili the exact deinili 
of liie deuciniieoi ui .uniler), hut ae they are su- 
peniitemlrd by an oinrer imldinK the rank nf a 
Kii III. -I tiloiiel I snppikse lire) are soineulini exteii. 
Five, rite streu'iih of the wliitle toice in.i>' tie 
< B.iiiiitii d rit aiiMiii eicht*‘en liiindred men. In od- 
tli.ion to lilt* •iiliceis iiii.iched lo the sevHral coma, 
iheie.iic m.iii) dMicis who hold sl.ifr appoiiittiioots 
in ilie ( oloitt, either on the ucuerai or pcrSiiual staff 
of ih«- Govcriioi 

fTb Ife ronfinuedj. 


J rt VU. — Results of an Enquiry respect^ 
iny the Law^qf Mortality for British 
India f deduced from the Beports 
Appendices rf the Committee cqjpointed 
by the Benyal Government in 1634, tq 
consider the expediency qf a Government 
Life Assurance Institution. By Cap- 
tain H. B. Henderbon, Assistant 
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fOoMimui /inm pp$9 iss^ 

Ca^ Handaffon fumisbea m tmUe of the 
ddantta hlurialir Boropean and East Indian, 
tiha Park Street bonal-gronnd. He expe- 
Bome diffieulty id asisertaining the 
ipipf periodical accession of strangers, 

^1^0 separating the classes ; he therefore 
ilripHadlt iii^practicahle to prepare from such 
%$tik accurate or even approximating 

expah^ltlOli of life for the city of Calcutta. 


*** It may be presumed that the accasbions 
ejhiedy experienced , by arrivals fiom Log 
land, indlude between the ages of Jd and 
!SSi, and that thenceforward uniil the later 
ages of retirement and return to the native 
country, there is not much ductodtion in 
Kttuibers. except in the yearly uncertain 
and temporary adUiuon of seamen and com- 
mercial viaitois. i hia, of course, apj lies to 
the Luropean part of the community , the 
East Indian inhabitanta being throughout 
more permanent and stationary Uider the 
foregoing supposition, it will be found fiom 
tiie numbers exhibited in the 1 able that out 
o< a radix of population of both < lasses to the 
extent ol near three thousand souls bf the age 
ol 20 to 25. about one hundred die annually, 
or, as the leal decrement shew, 3.84 per 
cent lor the next ten years the annual 
peicenUke i'^ 5 49 For the ensuing same 
term, oi troin 35 to 45 it is 6 7 per cent From 
45 to 56 It IS 6.18, while from 65 to 65 
(ihougii thH term is little to fe relied on 
from the irequent secession of persons 
retiring to England) the percentage is 
8 4 Out of four thousand, seven hundred 
ami seventy-nine are seamen, who died on 
a vi>jc to the port^swelling the ratio of 
detremeot, it may te supposed, at the tniddie 
ages It is to be regretted that this Juble 
could not be rendered available lor an) u<ie- 
ful purpose to the Committee all that could 
be gathered from it was a picture of Indian 
mortality, probably in its concentiated, woibt, 
and most appalling character.” 

Capt Henderson does not think that the 
expenence of the late life assurance institu- 
tions afforded data for guidance or a fair 
extunnle of the ratio of decrement among 
the insttitng classes, and proceeds to explain 
the difficulty and danger relying upon the 
results of the different offices these he 


aecnbei to the Insured being chiefly debtors 
in the service ; men, it may be supposed, im- 
provident in their hCs and habits a few were 
adventurersf and ot^ieri had embarked in 
specttlatlonav who, however, were neoes- 
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eighty -sdven lapses cut of OOe thousand 
ihtee hundred and ninety lives, no very 
conshleiable mortality it would appear atfitit 
sight Bs it ranges under 3 pet cent, per an 
nnm,— but on ^ closer luspeciion of the 1 .tble 
ic will be seen that seventy-hve of the one 
hundred and «ighty.seveQ deattis oecunod m 
the years immediately succeeding the Asser 
ance, while the remainder Of the lapses 
one hnndred and twelve m number, are 
traced to have lingered through ten years from 
the peiiod of entrance into the Laudables 
S*ich a niisproportion of early lafwes 
have arisen from other causes than nteie 
accident 

Thebixth Laudable 1 able in the posses 
«oo of the Committee, gives only tfie total nam 
ber of lives and lapses without classing them 
by years of entrance or decrement , the former 
were nine hundred and ninety six in number 
and the deaths one hundred and eighty or 
3 6 per cent per annum — the common aver 
age , but by apportioning the presumed 
peiiods of lapses among the five years of ilis 
Laudable, the more correct yearly percenuge 
would be exhibited at 3 8 9. 

1 he«Oneotal has existed for a longer term, 
and lias incur ed enuacenients up to 1833 
on so many as one thousand seven hsodnd 
and eighty-one lives , cut of wblgh during 
twelve years, it suffered t6 the extent of 
three hundred and seventy-three lapses Bui 
unl^, as will he understood by the mors 
acruiaie and certain J abies to be hereafter 
refcired to, theie have been some extensive 
frdU Is at time<4 praclined on Che Society at 
IS difficult to account for the tcry heavy rate 
of moiiality it lias experienced li insiiieU 
on anavera^^e seven huiidied aud lives 
yeirly, lo^'ing of these with more or les>t regu 
ianty, more than ihirty-one persons mill 
yeai,or an actual pcicentage of 4 J9 It** 
g eaiest percentage of lapses duiing one year 
was, 6 89, and its k I’.t 2 78 "VVe belitve 
here also some of the heaviest lapses occunid 
iDcerraia Cdi,e» shortly after the pgitiesh'if 
effected insurance 

Although the Conymittee were unable to 
avail tlieniselves of the experience of the Cal 
cuiti Lite Insurance Offices to form a true 
estimate ol the mortality, it may be remarfrd 
that the deaths exhibited by them never the 
less wondc rfuily bear out the fact shewn in bU 
the general I ablea prepared from the liOiHi- 
ruble company's different eervicea of 
regularly progressive ratio of danger (wifh 
a trifling exception only in some of toe 
1 abies,) from inereanug yeart and prolonged 
residence tn India, The ratio in the Aruyi* 
generally under 3 per cent, for the 6r t year* 
of exposure, and increases to about 94 
cent, at 30 4 per cent, at 40 * nfcore than 
at 60, and considerably higher at the next Jfe- 
emmial period, while ehofUt after 
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ttie flcttHi Tahleewbnldioinctiinss 
I iuipiclqn, urged iptb the Societv 
prehension Of approacMne death 
’• 8 o«(M, .xwting 

to 1027 there were one huudi^a 
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cent, fai t>,€ flf»t twenty wtre of wtidence m 
India : «. ie«dH favorable than that 

of the Other aerVicoa. After the age of 4ft, the 
ratio of decrement would appear to keep pane 
with that df the Army. 

At Bombay a Table hae been received 
from England, prepared by an eminent Ac- 
tuary on data furniahed from that presidency, 
which wonid have been valuable, but that 
throughout the document the Actuary, to the 
absence of mcwe correct data, haa erroneously 
assumed, that the probability of living any 
one year up to the age of 68 is correctly 
expressed by the fraction ^ j or in other 
words, that from the age of IB to 58. one per- 
son uniformly and regularly dies per annum 
from every twenty seven members of the 
service. This error, which it appears the 
Actuary had no means of rectifying, has viti- 
ated the Table and calculations throughout, 
as it is at variance with the positive fact of 
the increasing danger of every live or ten 
years’ residence m India. The progressive 
ratio of age liolds good here as m Europe, 
with an increased impetus from the effect of 
climate. The result of this error has made 
the expectation of life in the Bombay Table 
nearly 20 per cent, too favourable for all ages 
above 30 or 35, diminishing the probable 


for gU ng#t bdldiw. % The 
frnetipii tX A i* believed, mn^ 
represent the average antrael 'deeMdnt el 
Bombay for the entire service, bnt It teries 
necessarily with the age and ranie of 
the individual, much in the same manner 
we presume as has been actually experienced 
in the last twenty years in the Bengal Army ; 
where 2.34 per cent, has been 4he ratio dr 
yearly mortality for Ensigns, 2.75 for Lieiite*ilv\ 
nants, 3.45 for Captains, 4. 10 for 
4.84 fonLieutenant-Colonels, and 5.94 for 
lonels. We may assume the general ageai^ 
Ensigns to have been nnder 22, the LieUteiOSlitr> 
under 33, the Captains and Majors 46^, 
Lieutenant-Colonels 55, &c. " ‘ 

Id the last twenty years (as recently ascer- 
tained) there have died one thousand Ofno,,,^ 
hundred and eighty- four OfHceis of the Bga- 
gal Army, oi 59.2 per annum, out uf an ave- 
rage number of one thousand eight hundred 
and ninety -seven persons, or about 3.12 per 
cent ; the mean ages of the deceai^d weie as 
follows t— 

81 Colonels, deceased, mean age 8l 

97 Lieut.-Cola ditto, ditto ....5l 

78 Majors, ditto, ditto 40 

277 Captains, ditto, ditto ^ 

651 Subalterns, the mean age not ascertain- 
ed, but it ranged from 18 to 33. 

It may be as well here to exhibit in a simple 
comparative Table the difference of the rate 
of mortalitv at the three Presidencies. Bengal 
being clearly less mimical to the health of the 
European than either Madras or Bombay. 


Comparatwe annual pereentaga of Mortality of the Offievk of th$ three Armies of Beuga/, 
Madras and Bombay.^ 



1 he rait! ot nioriality m the Bengal Pilot Office, under orders of the Marine Board, seve- 
Servjce has been accurately regi*.to;od for the ral curious circumstances have come to view, 
past iluriy years. Its numbers are not sufli- Presuming them to be correct, we find iiieir rate 
cient foi any general Table, as the annual of decrement, generally speaking, does not ex- 
eftective strength of ihe Department has ave- ceed that of the Officers of the Army, hut the 
>aged only about one hundred and forty indivi- periods of service and the ages of (he deceased 
uuah, Out of these have 3.36 per are much less than those of the Europeans 

cent, while as many as 31 more, ( or 0.73 per elsewhere exhibited. Thus while the Branch 

cent.) have been drowned ; this mode of d«ath Pilots or soaiorsi whose time of Ufa oorros- 

naviiig occaMoned nearly one-sixth of the ponds with that of Field Officers, hayede- 

"*®^tality. On the exatnintiion of the raised at the'^jpercentage of 4.46 per annum, 

of the Pilot Esubtishraent which, have the extreme age of the oldest has been 47 

t>eea cbmpUed in the Master AtteudanPs only, tlie maan tgtt being 44 of all who died. 









aa* * * 


JNJBW SteCtlKl 4BAilA MfSlS 07 MBML. ^ 


nl4«t mm k«i M4 «ii>t 
tbtrty pntK t^eoMliD mi itrwittiail 4>r «lui 
ftrtMlfl eMmlu^t b«t^ ftoif 
7e»M. M««im iHivedind iu thirty 

yatff, llw p«ie<‘at«xe b«ifig 4.90, their mttn 
mmm at th« uo>« of d«ath beitif tbiny«tit 
tfter « met9 of ttreiae of MvoDtoeo yearn. 
The 4e«tba la the Meiet* (the moat 

4lb|koi«<Jlttl«tt|^robably) have been beavieat 
^)iAy> Qr5 per cent. * then mean age vraa 
lui4 timr period of service ten yeira. 
Nfl|j||Ni^piid Matei deceased only at ImH that 
'^^tr mean age being 28 also, tlieir Ber> 
ht years Among the Volunteentf the 
I by drowomg are twenty, while the 
'~ttha are only Aftv the total per- 
r anuom Vteing 4 lO tli« mean age 
"""1 ol this rank was 22 and their 
a of aervice three and a ball 

7b bm continued 



OEIGINAL COMMUNICATIONS 

ON SOME NEW SPECIES OF THE 
BDOLIAN AND CEBLEPVRINE SUB. 
TAMILIES OP THE LANIID^ OF 
NEPAL 

Bt B H. Hodgson, Esq , 
Bendenf la Nepal 


(Tor the India Remew ) 

The dark.ooloured shrikes of India, if they 
are, most of them, not wholly unknown to 
sdencct, yet seem all very imperfectly known , 
whence has resulted the customary confu. 
•ion of species and unsatisfactory clas«iifica- 
tion. Hereafter, with more ample knox%- 
* ledge of their manners, and the aid of Euro, 
pean bhranes and museums, I trust to be 
able to dispose these buds in a natural man 
ner. But 1 shall at present confine nn^eif 
merely to a few indications on that subject 
hmiting this paper chiefly to an attempt to 
fix some of the species beyond the possibility 
of future doubts 

EDOLIANA 

Genus edolius ’ Genus’ Subgenus ’ Chibia 
nobis. Bhring.raj * of the Hindoos Chi 
bya of the mountaineers (generice) 


* Note, Bhring*Rajn, quasi Rexa puin is in 

the plains, the generiL name of our s first 

speciiai. Chibia is the hill name As 1 have 
separated the Srdspeciessuhgtnencall V, t e 
applied the latter name to the two first spetit s, 
and the former.to the third* Bhiiuga, Bhrtngara, 
and fthpii|r*'rsg , are synonlroes, most improix r> 
ly applledfiliy WMsea to Lanius carulesc c.ns and 
other Bhuchtmgtu Qnoad tlie use of n ative gt - 
nerie appellations, 1 think there is wisdom in 
It, as helpSie^he student in India to disco\f r 
afllnltlen wuch the people have ascertained 
from long fauiiilurity And, with respect to the 

Boropean stadeiit, what can he rationally ob* 
Jectr A single Vord or dEhmrity cannet pour* 
Seajr a group or ewuusi and are aot half Cuviers 
generic terms derived firem Breck or XmOn 


Itt S^Mm, mm 'C » # < % ate taim, 
IHut «MUUM, Of N*wn« '****T«i 

Ans IB iMim iouk by aoi. 

•sputM of t SOI tll'M) • 1 terwt U, 
MBtriU toe ^ i faln4 ; veislit Biir 

B third loager thu the HumA, coniml 
enously and uniforptlf arched tbtougbpur 
not hooked, aor depressed, at bfise hs high as 
broad, and much compressed forararfis; m 
neral fbrmi subtetragonal, with Sharp fidgm 
and nearly plant somewhat spreading sides 
especially those of the maxUla in its batSl 
half , for in its dnteal half the Sides become 
neaily vertical bv extreme oompressisii 
tomiae very trenchant and remote from tb« 
nd^ed palate, those of the lower mandible 
fitting into a groove just within those of the 
upper the tips acute and subequal , havmg 
the cur\e and recurve, tlie tooth and notch 
all distinct, though very small, especially the 
latter. NtoSal fosss shoit but distinctly 
keeling the culmen betaeen them, provided 
with membranes, and hid by thick-set velvety 
plumes very moderately produced over the 
bill and putting forth several long fiouiog 
elastic hairs which sweep with a fine curve 
over the head and neck 

Hictus to the eye and strongly bristled 
Na'e<* ba«al, lateral, ovoid, shaded above by 
a small process of th( fo«sal membrane and 
hid by vehety plumes and adpressed rigid 
hairs Tongue nearly equal to the bill, deep- 
ly cleft and feathered Cervical plumes 
elongated, narrow, pointed, and curved 
gracefully backwards tail shoitei than the 
body, ctnsisting of ten, stiong, and nearly 
even plumes the two txUinals only pos 
sessiug palpably tht divaricating structuie, 
and, being produced about 4 su inch beyond 
the Dgxt, have their tips curled boldly over 
them \\ mgs ample, rear hi ng to the mid- 
dle and moie of the tail, or two and half 
inches short of its tip alar quills brood-web 
bed and obtusely pointed, even in the pnma 
nts which exceed the tertiancs by only l| 
inches Close! wing 6^ , whereof the Jst 
quill is 3^ , the 2ad , the 3rd 6^ , the 4tb 
^ and the 5th and lungisi, 0^ 

Legs and feet stionir larsus considcra 
bl\ loogei than any ot the digits and heavily 
scale! loes stout, 'iliort, unequal, the 
foies basally connected, the outei, Utvuad 
the joipt , the inner Ic'-s , their soles full but 
subdepressed the hind tor laige, depics^cd, 
and equal to the outer lore one Nails, 
strong, ialcate, and i other acute, the bind 
one laigest Iiitebtine«, 15 inches long, larg- 


names olunJnown hnds? [iidian wordt are 
gtiiernllyaA eu|ihoii us an tlie cognate Greek 
aiitl Latin uiirs, and I may add, »h $iriii|icant 
to j 1 have senoun thnu,rlitJf of n claHsl^atlon 
founded in the rebulti of native experiince, 
or, in othi r word^ upon the ailopfian of India® 
generic terms The great difficulty is toss- 
certaiii ihe value of those terms ; but, <«*re 
asre rtaiiicd, they will often serve as a hewr 
guide to affinities than all tHesclenrcofiW* 
rope, wasted, as It Is, upon dried skins’ Eui^* 
peans m India have done all they could to cim 
fuse native nomenclature by limUing to spei'W 
the generic terms of the people » 

Hama, Mrlga, Bpgiarcetf, Pha»ee4r»«^ 



NEW svwtmw noms. CAX^GIA, of NSPAL. m 


Stonatih moaoular oa*ir 

medial iwiaual tiilakae«9 ; i>M»ar» toii«k and 
etHaiated. «W««y 

their cpngrenaran ?5?***^* c^Sf^ 

other eoleoptera ; very twely v«tche». Soli- 
tary or In pairot pa^ aC the year in familiee 
the young with th« pnreatf , never quite the 
fhreeti ; deteends from time to time from ita 
*lofty perch te eeize on the wlng^ oocaaion- 
ally eeiaea oft the ground, but instantly re- 
tnroe to Ite perch. Common to all the three 
KisionB of Nepal. Moults iaautmpn between 
and October, and, I think, only in 

aatttmn. 


Colour, black, most brilliantly burnished 
with metallic green on the alar and caudal 
pilttmes, as weH as on the elongate cervical 
ones; but intense purplish blue, for the most 
part, on the body, the lores, and ears, unpo- 
lished black: the wing and tail, internally, 

g lossy black, without accessory hue : bill, 
usky • legs, jetty : iris, brown. Sexes alike 
both in size and colours : the lining of the 
wings, in male and female, apt to be spotted 
with white ; as I think only in summer, and 
the mark seems generic. 

2nd Species, new Malaharoides nobis. 
Calgia (quasi cristatus) of Nepal. 


JPorm and size Tip of bill to tip of ordinary 
tail 15 inches, where of the bill is and the 
tail 7. Appendage of the latter, 8 more. 
Tarsus l-j^g ; central toe jj ; hind ; weight 3} 
oz. The external and internal characters, like 
the habits and manners, of this species are, 
in general, strictly similar to those of the 
precedent. We shall distinguish wherever 
there is room for it. The bill, equally long 
in proportion to the head, is noticeably 
straighter, less comprcs'.ed forward*) and 
rather more keeled and plumed at the base ; 
its mandibles are less equal, less acute, and 
they hi\c the tcnninal.curve and recurve, 
tooth find notch, more dUtinct. The gene- 
ral fouu of the bill is distinctly tetragonal, 
the m^ie tip only being compressed. But 
there is, as before ns much luight as 
breadth at the base, and the bill l^ no -where 
depresved. The more advanced ivires are, 
however, much nearer to the gape than to 
the tip. They arc shaped, meinbiofied, niid 
plumore, as before ; but their plumes are of 
a different character. The close velvety 
short cnpistral feathers of casia are replaced 
by long setaceous and erect ones shooting 
upwards and forwards far beyond the culmen ; 
whilst the graceful comate crest of casia is 
supplied by hardy less graceful plumose one, 
consisting of narrow, composed, erect, and 
recurved plumes inserted laterally and op- 
positely on each aide the base of the bill. 
These hairs in casia are 4§ inches long, 
and consequentiy fall over the shoulders. The 
analogous plumes in malabaroides are but 
tWQ inches long ; and, being firm and erect at 
weir insertion, are restricted to the crown 
of the head, over which they make a bold and 
•Mgant curve. The tongue is rather shorter 
aao somewhat lees fealkered. The legs and 


leet and wings are idenlkmf Ths 

tidl has the same prononkm to tlw<. bo# asni 
thaaame number of plauiGs ; but tbeie pUmiea 
in malabaroTdes are palpably torked,^h« 
centrals being ^ of an inch sboirlftr thiis the 
laterals; excluding, of coutaft^ the 
shaped appendages of the tail. The latter ave 
scarcely m^e than as long again at true 
tail ; at their separation from which the shl^s 
become denuded of webs until 3§ indies from 
the ends, that space being occupied by a broad 
paddle-like vane restricted to the inner stden 
though constantly reverted (by curvatift^ 
to the outer. i 

Colour, ‘ Bill and legs bothjetty,' and trie 
dark brown. Plumage uniform black, fttCr- 
nlshed as in thp precedent but rather 
highly. Head and neck plumes, especially 
the latter, similarly elongated and lanctolato. 
Setaceous feathers of the lores, chin, and ears, 
unglossed. Sexes alike in all respects ; and 
both apt to have the lining of the ^ings white - 
spotted. 

Remark , — Amid the imperfect, and, f A some 
respects, contradictory indications of books, 
1 discern the evident affinity of this specnes 
with malabaricus vel retifer. 1 have there- 
fore called it malabaroides. Is frequently 
caged for its song ; and, if let loose in a 
house, Will eagcily catch and devour the 
small lizards so common in Bengal residen- 
cies. 

Sub genus Bbringa nobis. 

Srd Species, new. TectirostrU nobis. 

Size and form, 11 inches long by 16 wdde, 
and 2| oz. in weight. Bill 1-^; tail ; 
appendage of tail J 2 ; tarsus ^ ; central toe 
^ , hliid This species, to the habits and 
manners of the two precedent, unites a plu- 
roace and a general structure also similar to 
theirs, with the material exception of the 
bill, which both in form and proportion de- 
viates from the rostrum of the two last to 
approximate to the familiar species hereafter 
described. It is as nearly allied to Temmineks 
lemifer as its predecessor is lo malabaricus. 
Bill scarcely a fourth longer than the head, 
strong, straiirbt. but with the raised ‘acute 
culmen arched from the nares not hooked ;• 
tetragonal, at base broader than high, and a 
good deal spn-ad except near the tip, where it 
is extremely compressed. Curve and recurve, 
tooth and noteh, all rather prominent. Upper 
mandible half keeled, and nearly hid by 
setacenns incumbent plumes (unde nomen). 
Nostrils midway to the tip from the gape, 
small, round, subvertically exposed, without 
membranous tert, and hid by the 'ftJutnes just 
mentioned, b^ind which, the thf(w set, soft, 
eoraposed and simple feathers of the fore- 
head rise, helping, with the former, to con- 


* Note. The true hook or falconine i*ro- 
cesR of the maxilla Is confined to the typical 
shrikes. TbeiBush shrikes have It in, • feetder 
form. The Bdolian and Ceblepyrine shrikes 
want It almost wholly This is tli« general 
rale : bet, as we shall see, the book is dlstiacUy 
developed in eur Bhuebaj^as. 
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SVaoXMfVS BSUCHAMQA NOBlR 


ceal the bUL Rlefcis Klid itnmjgkf 

hristtod^ below «« wbUl# lAovO. 

Plumeeojf thi head ijbd nod^lhiioiiKdhte; 
aad thoso of liho oodt aloo ^O&gated attd tmr- 
nhbed aa io two^reeedbot B|«eio$. Legs, 
ai^d feet> and winfs, ae in them ; but the tar^l 
and toes somewhat alenderer, andth^ thumb 
perhaps rather more developed. Ordinary 
tail shorter ttfhn the body» and composed of 
tea evea plumes : its appendages more then 
doable its length ; nude-shaft^ as ia mala- 
hMbftas, wtth 1 and i inches of the tips barb- 
ai|;(Mlbiaany so both sides of the shafts. 

and retired forester, like the two 
- ^gdilng like them on the wing, by oocn- 
^darts fkom its lofty perch. Food, 
a, l(ieesy varioas small coleoptcra, with 
and other flying insects. 

vipbtfpPi btaek, with a very brilliant blue 
ehahgWi^ sometimes intd green: belly and 
gloiS^jBiMi slaty black andungloased, espe 
oidilp^thdllpmale, which is rather less in size 
her matCi but otherwise similar. Lining 
of the wii^ usually spotted with pure white 
both sests : bill aud legs, jetty : iris, dark in 
brown. 

Subgenus Bhdchanga nobis. 


4th Species. Indious necnou Flngah aue- 
tonun? Albirictaa or spotted gape nobis. 
Itecribed by me, some years ago, in the 
Asiatic Soeiety^slSransactions. Distinguish- 
able from all the precedent, by its familiarity 
with man, by its simple plumage, by its 
parabolic evolutions in the air, by the supc- 
nor length and power of its wings, its deeply 
forked tail, its shorter aad unfeathered tongue, 
its feeUer thxunb, its more or less conical bill, 
and its uon-apivorous habits. In the strength 
of its legs and feet it more nearly resemble 
caaia and malabaroides than tecturostris ; but, 
in the form and sizeof its bill, is it much bker 
to the latter than to the former. 


Structure and size, 12§ inches long by 
18§ between the wings. Bill 1^ ; tail 
H; tarsus ; central toe {g hind 
Weight 2| oz. Bill scarcely longer than the 
head, strong, straight, hooked, conico^tetra- 
gonal, with blunt ndges and subconvezed 
sides, at base broader than high, and con- 
siderably spread except towards the tip which 
is compressed, but less so than in the last. 
Curve aud recurve, tooth and notch, all pro- 
minent. Culmen scarcely ^ keeled, and only 
so far hid by the thick -set soft frontal plumes 
which end in adpressed setae and hairs over 
the nares. The nostnlsare a good deal ad- 
vanced, but nearer to the gape than the tip. 
They nve small, round, lateral, shaded above 
by a small process of the fossal membrane, 
and closely pressed by the uareal tufts. Ric- 
tus to eye and strongly bristled. Tongue 
shortish, suhbifld, and subjagged *, not fa- 
thered like the foregone species. 

Plumage sidiple and hut faintly glossed. 
Wings long, strong, and acuminate, reaching 
beyond the middle of the long tail ; 2} mehes 
less its tip. dosed wings douches, whereof 
the let ipiiU is 32 the the 3rd aad 6th, 

5| ; the 4th and longest 6; primes plus ter- 


tiala If kdlh liaste 4qi4|Mwa t 
than In muf bf the pteeadeit. Tallao» lotumr 

m ;ontSJ 

being *» iamma loss the enliuma Igtsri^ • 
legs and fool nrbng-^ and^lnpavUy audedl 
tarsus ionm^ftinn any foe; turn short 
vnequal; the fore#^fotber fl^Usoied» and 
haeaily eo1nleefod#<^ but leas thnu in any 
of the foregone ; thumb, strong nnd depress- 
ed, though not elongated, equal only to the ie. 
ner fore toe ; aaUs very acute, the hind larg. 
eat, as iu the others. 


Colour f black, idlth a dark blue sfotschaag* 
ing to green and prevailing throughout. Alar 
plumes internally with a greyish hue and not 
glossed; caudal, black and glossy bdow. Bill 
and legs jetty : iris, red brown : lores, black 
behind the gape a permanent pure white spot 
(unde nomen). Female, less *. her belly and 
flanks shaded with white ; and her wing-lining 
under tail-coverts maculate with the same. 
Toung and moulting birds, very similar to the 
female, but wanting the nctal spot whidi the 
grown females in full plumage has, as well as 
the male. 


6th Species, new ? Fingah? Bratus ? anc- 
torum. Annectans nobis. Annectant Bhu- 
changa nobis. A singular species, returning, 
both by its form and habits, towards the fo 
rest, — haunting birds first described, through 
the 3rd or Tectirostris, which it Veiy dosSy 
resembles in the form of its t|Ul. 

StruetuVe and stze, 11^ inches long by 17 
fa expanse of wings, and 2 os* in freight ; bill 
I<^. toil 5| ; tarsus central toe hind 
The strong wing with the 4th quill longest, 
the distinctly forked toil, the simple tongue, 
the moderately elongated distinctly hooked 
hill, the shortish thumb, and simple plumegC) 
proclaim this bird a bhucbanga, or, in Other 
words, attest its intimate affinity sdlll ths 
last or albirictus. Indeed, any ordinary ob- 
server would confound the two, as those who 
ought to have studied closer have done la 
costly tomes of natural history. Yet a 
broader, more angular, less straight, and less 
hooked bill, together with a shorter tail, far 
less forked, sufficiently )firove the spceilic 
distinctness ; notwithstanding an uniformity 
of colouring in both sexes of the two species 
aroountipg almost to Identity. Bill, distinctly 
longer than the head, subarcuatc, strong, 
spreading, but not depresfcd ; slightly hooked, 
tetragonal with sharp ndges, and nearly plane 
Bides, gradually and moderately compressed 
towards the tip. Nares, gape, and capistnuu, 
asm the last. Wings scarcely so strong 
Tail shorter than the body, and forked barely 
one inch. 

Colour, lack with a moderate changeable 
blue or green gloss * no spot behind the 

f ape. Ibe female and young have the 

reast, liiiing of wings, and lower tail covets 
spotted or shaded with white ' bill and legs 
jetty: iris red brown. Rarer and less fkiui- 
liar than albirictus, but not a forester* 

Sub-genua Chaptia nobis. Chapteli (fl<>*** 
Platyrynchus) ofNepal. 




SraClBS MirALBNSlS NOBIS. -W 


cla«i«*, UidWtercntly. irtth 

<mi4» thweof li^twcipsta; but 
S?ri tj to tbal ^Ittowd deg^ of 
rtreo^ i^tocb* addod ‘to tho Ww-glofa^ 
Slack plumage with linceolate hackles, and to 
the ten-featharedtorksitall, afBues our bird 
to the BdoUaa shrikes. Cuvier, I am a^are, 
clasBedthe Edoliaj>» with the fly -catchers: 
hut they hove have sioce, with reason, been 
associated with the Lantone or shrikes. 


Structure and aisee, 9i inches by 14i : 1 oz* 
or less in weight. Bill \U tail 6 Tarsus 
Central toe 7- hind Bill rather longer 
than the head, feeble, depressed with sharp 
ridges and plane spreading sides, scarcely 
compressed at the mere tip of the bill, 
straight with the culmen very slightly inchu- 
ed from the nares ; upper mandible distinctly 
longer and subhooked, lootli, notch, and 
lecurve, all palpable but feeble. Culmen, ^ 
keeled and so far hid by incumbent and pro- 
cumbent setaceous plumes ending in hairs over 

the nostrils. Nostrils elliptic, laige, longi- 
tudinal, forward but nearer the gape than the 
tip, lateral, shaded above by a largish process 
of the fossal membrane and closely hid by 
incumbent setae. Uictus to eye and i-cr|^ 
strongly bristled above and below, longue 
short, flat, carlilnginous, subbilid, and sub- 
lagffcd, not feathered. Wings lodg and acu- 
minate, reaching to middle of long tail, and 
inches less its tip : 1st quill %cry small ; 
2Qdloug; 4th clearly longest, and If inch 
plus tertinls. Tail longer than the body, 
and forked more than one inch, thpt is, ra- 
ther deeply. Tarsi rathx^r feeble, as compared 
^ilh any of the precedent, but the ncrotarsia 
strongly scaled, as usual. Toes short, de- 
pressed, slender; the tores much connected ; 
the outer 4 way beyond the joint, and the in- 
ner i way to It. Ouar and central sub- 
equal ; inner, much shoiter ; hind, least, some- 
times eciual to innrr fore. I laws, strong 
very Plumage of the lu^ad and neck 

distinguished by the intense gloss and lan- 
ceolate form, already noticed iu regard to the 
tbiee first described species ; and lining of 
the wings, similarly spotted with pure white. 


Colour, black, with an intense blue gloss, 
strongest ou the bead, ueci,, and wings. Alar 
and caudal plumes, jetty and shining ou their 
inferior surface ; lower belly and flunks, fre- 
quently unglosscd and scarcely full black, 
especially in the females and young ; bill and 
legs, jet black ; iris, dusky brown. Sexes 
alike. Shy, adhering to the forests ; feeds 
chiefly on the softer flying insects which it 
takes oa the wing exclusively, but not by 
continued questing; has an autumnal moult 
between August and October, and I think 
but one per aunum* Intestines » to 10 inches 
long, thicker above, and provided with tiny 
ccca. Stomach, muscular and red ; its lining, 
toughishand nearly smooth* 


CKBLKPTRlNiB. 

Genus Graucuius Cuvier. ^ . 

Tth Species, new. Nipaleoiris 
Farm and me, 13§ inches long oy in 
expanse of wings : bill 1^; tail 6. Tak'Sns I 
central toe bind A closed wing 7 infl'||ee 
whereof the Istbuill is 4i, the 2nd thO'^ 

and 6th 6^, and the 4th and longest ?. Weif^ 

S OZ. • , 

Bill, a fifth or sixth longer than the head, 
strong, spreading, and much broader than 
high at the basse ; but -still not strictly depteaa^ 
ed, subarcuate throughout : upper maadihie,. 
bent with an acute elevate ridge and sloping 
sides nearly void of convexity ; loiter matt^ 
dible, obtusely round, except near the 
curve and recurve, tooth aud notch, allpal^ 
ble. but moderate. Frontal feathers* far pro*- 
duced over the bill, and soft, with a aarnow 
margin of subsetaceous plumes, the foremOst 
of which are laid over the nares* where they 
end in adpressed hairs ; not ^ore than a 
fourth of the culmen keeled. Tomis very 
trenchant, deeply locked, and remote from 
the scooped and ridged palate. Biotus pro- 
longed beneath the eye and distinctly tbongh 
very feebly bristled. Nares much advanced 
aud nearer to the tip than to the gape, small, 
round, sunk, lateral, shaded above by a small 
process of the fussal membrane, and closely 
bid by adpressed setae and hairs. Wings 
medial, strong, and acuminate, reaching to 
middle of tail and more ; i rimes plus tertUds, 
1| inches. Tail as long as the body, consist- 
ing of 12 Arm, straight feathers ; whereof 
the 4 laterals are slightly gradated from be- 
low, but scarcely § an inch in the extremes. 
Legs and feet rather short and feeble in re- 
lation to the size of the bird ; tarsi consider- 
ably higher than any toe, and heavily scaled 
to the front and sides ; smooth and sharp be- 
hind, like all the foregone. Toes shortish, 
unequal, subdepressed ; the fores distinctly 
connected on the superior surface, but nearly 
cleft below. Thumb short, but broad and 
strong. Claws strong, curved, and rather 
acute. Plumage, in general, soft and dis- 
composed, but that of the rump, spinous. 
Tongue short, flat, cartilaginous, with acute 
subbifi tip. Intestines 14 to 15 inches long, 
thicker above, and furnished with two tiny 
cBPca close to the anal end. Stomach muscu- 
lar and red. Outer coat of cdnsiderable un- 
equal thickness; inner, leathery andgrooved. 
Food, grilli, mantides scarabeei, berries, 
vetches, aud seeds. Solitary for the most 
part, and adhering to the forests; but some- 
times approaching gardens and orchards. 
Feeds on the ground as well as on the wing, 
aud has a shrill voire, exactly like that of the 
halcyons. To an extremely corvine aspect 
this bird adds something of the manners and 
habits of the corvidee, entitling it, at least, 
to generic separation from cebiepyris, though 
its true place be, no doubt, amongst zLb 
oeblepyrinm. 

Colour \ fuU slaty grey-blue, with black 
wings and t&l, and pure white beUy, vent, 
and under tall coverts. Lores, narrow fron- 
tal band, mere base of bill, and the chin, con- 



amvciYoam mfifffoxmimitmk 


tMMfUhek. Alw«radM|BiM|plMM*,iiM 
the of the cm «i|l« tel- 

iwjor aej»ect two eeni^ tei) leothera aloiOiit 
wholly eancolorov wtOh ythe body ; the eeat 
bieck, with eteif brohd wJMUab tip* tko ier- 
tiel wing fitetbete whoitt, aad the edges of 
most of the Test, slaty like the bocU * bitl And 
l«ge« jet hleek : Ids, dark brown, female, 
equal JA siae to her mate, is paler on the in- 
fedor anrface^ the neck and body, where, as 
well as on the lining ot the wingsy the slaty 
hue It transversely llneated on a whitish 
ra«a ; the edging of her alar plumes also is 
iipiMIl i and she wants, nearly or wholly, 
tea teaek none surrounding the entire base of 
tedWte the male The young males, fot a 
rceomble her. 

^ CkBIiaPTElNiB 

} Sw. Volvocivorn nobis 
itepb^es. New and type. Melasohistos 
amgular bird indicates its afh> 
tef last named by its slaty and 
bladkgarb, transversely lineated below, in 
the female ; as well as by its puify and spi- 
nous rump feathers, the rest of the plumage 
being uqglossed, eott, and discomposed Ihe 
wings, tiul, and feec, too, are not materially 
dissimilar, though the bill is The wings, 
however, aie obviously feebler, and, being so, 
are naturally aeeompunied by a longer and 
distmctly wedged tail. But the almost 
purely conical and wholly undepressed bill 
seems to defy whatever has yet been predi- 
Anted of the sub-family 1 


lu the whole strufiture there is au evident 
approach to Malaconotus and Phoenicornis 

Stze and from. Bill scarcely longer than 
the head, very moderate in all respects, elon- 
gately conical, cnlmen straight and concealed 
as ter as the nares. very slightly inclined and 
apart beyond them Nostrils central, small, 
oval, lateral, membranou^y edged above, 
and hid by semi-setaceous curling plumuli and 
hairs. Rictus moderate, subcihatcd. Nape 
with a few feeble hairs hardly escaping from 
the plumage. Wings moderate, rouud, acu- 
minate , 4th qui^l longest, gradated as in 
grauculus. Tail as long as the body, or 
longer, consisting of 12 feathers , wheicof the 
6 central are even, and the 6 lateral, consi- 
derably gradated, to Id inch in the extremes , 
the whole, firm and brood tipped larai 
Bub-clevate, moderately stout, i other finely 
scaled *^€0 nut short, i other slender , 
fores somewhat compressed and basally con- 
nected, central, sub-eloDgate , hind, short 
but broad and depressed. Nails subacute 9d 
inches long by 14 wide, and id oz hill 1, tail 
6 , tarsus I , central toe hind closed 
wiDg 4d ; wheieof Ist quill is 2^, 2n i 4^, 3rd 
and 5th 4f . and 4th and longest, 4| tertials 
Id less the pnmes. 

Colour, blackish slaty, with jet black 
wings, tail, and lores ; the 6 or Slateial rec- 
tnees with bmad white points Legs, dusky 
slaty: bill blac3L:*^ln8, brown. Female rather 
less, paler below, and transversely rayed 
throu^ont wi^ a more saturate series of 
sigsage- Sibe has, also, a erhite spot, ieter- 
nm am basal, occupying 3 or 4 of her prime 


fi OiA lothi ail ffttt btstemuMl 

k «r » ,Mr 

eyjtevm at fitet, wbltMik drops on a pur. 
pUteblpektemtla, The gpecite te eoufiuei 
to the Ooo«i» and la eoUtary or pearly so 
The intestlpa^ are 10 to II indbef long, of 
nearly equiu^wibrt throughout, and having 
ihe eeca hardly tteceable. The itomach is 
muacular and red, with an outer coat of me. 
dial unequal thidcntes, and u tough Unlng. 
The principal fbod is caterpillars and ot^ 
eoft wingless insects ; but many soft and 
hard flying insei^s are likewise taken, with 
grubs, larvs, and insect eggs, and frequently 
stony berries and even seeds. These birds 
though they procure the greatest portion of 
their food on trees, yet freely descend to the 
ground to gather ft there also. 

Our birds, m the structure of the bill, ap- 
pear to bo allied to Idr. Swainson’s Eruci- 
vora, but they have the croup puffy and 
spmous, like the majority of their confami- 
liars 1 have procuied abundance of sped 
mens from all parts of the hills, and at all 
seasons of the year, the spec les (like all those 
previously described) not being migrutoiy 
Genekal Uemauks 


Cuvier obsei ves of the Edohanoe that they 
aie pnnciptlly distinguished by the two man 
dibles being bent the whole length. This is 
achararUi distinctly niaikrd in our 3 fiist 
species, but wanting in the 3 next ; seen 
again, m the 7th and absent in the 8th Cu 
vier adds that the Cdoliau bill i*- d pressed 
a feature r ot str<( tl) belonging to any ot our 
species save the 6th. Mr Swainson says 
that the Ldolianse are characterised by a bill 
broad at the base and compressed on the 
aides This, with some allowance, holds 
true of our 5 first speciis,and also of the 7th, 
if breadfTi at the base be not confounded with 
depicssiou Mr Swnmson further observes 
that “ in every species yet discovered the hmd 
toe IS so much developed as to exceed the tar 
sus, being little shoitei than the middle tta;*' 
Now, in all my species the tarsus is long- 
er than the ccntial digit, whirh again ex- 
ceeds the thumb lu length. I measure the 
tar«us, on the inner side, from its moie 
salient angle down to the sole of the foot , and 
the digits from tlicir strut inscition, supe 
rioily, to tht commencement of the claw bo 
measured, there is not oni of the foregoing 
8 sptcirs, in which tbe tarsus does not ex 
cced any of th^ digits, or, iq which tbe middle 
finger docs not surpass the thumb; though 
the superior size of the thumb in the 3 first 
species, as compared with the other 5, is veiy 
noticeable. In the former, this member is 
equal to the outer fore digit , whilst in the 
latter it is equal only to the inner fore, or less. 
Strong nctal bristles characteiise the whole 
of the 6 first species which 1 have classed 
with the Edohanee , and tbe 6th agrees with 
the 3 first in possessing, on the neck, at least 
oruamental feathers, as well as a higbly-bur- 
mshed general plumage. But thebhuoban- 
gas want bpth these marks ; and, in the two 
species of them, the hook and tooth of the 
bill, by their superior development indieats 
a leoniog towards the lamanse. lu all our 
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tli6 ^rftefcerstfe off 
the iii«ni^^ ^ i^T of tHe youag 

«tt^d tMr iwentt f()ir<j^ev«|iMa<mtii8. 

Ylw tfkniefciire of tlio^g is similar In the 
2 irst s|Mwiea» The tvra.nexl also havea oom^. 
moa fo^ differing from the precedent. 
A. third change tahes place in the 6th. The 
first differs f^m the two next by iia velveiy 
espistral pinnies, which, bowevet» are aeeom- 
panied by stnong unreal anarietal bristles. 

In passing from the Edoliance to the Geble> 
pyrinie Mr. Swaiuson observes that the 
latter are characterised by ^^vrcater depression 
and consequent weakness of the bill.'* I have 
dassed our two last species with the Ceblepy- 
rince because of their smooth r.ape, their puf 
fy and spinous rump feathers, their un^r 
nished and unblackcned plumane, their IWs 
exclusively pcrrhin ^ let's and feet, and their 
more onuivorous habits. But, the very op- 
posite of depression is the character of the 
bill in one of them, whilst the other has 
f^reat breadth, indeed, lit the rostrum, but 
without feebleness or depression. These 
latter are properly the characters of our 6th 
Bpiciesonly; which, however, is very clearly 
not a Ceblepyris Much as I ndmire the skil 
fullahots of Mr. Svvainson, I cannot think 
10 bichly of my luok lu the diacuvcry of lari- 
tM, or so lowly of my disof rnment in the ap 
pnci.ition of oidinary forms, as nftttosus- 
pett that those labours call for \t*t further 
revision. '1 he Cebh p\riii«i .ire obviouly Itss 
foriBCil fur flight and raption than the Edo* 
liaDd!, and their unearnihhed vestments are 
equally contra listiiu live. 

A forked tail often ftatUers stem's as pre 
vdleiit amon^ tli Edoliainr u-s a wetLed one 
of twelve amongst the Ceblcpyrintt;— one of 
several indications tcndmi; to demonstrate 
the lupenor power of tl^c fui iner upon the 
win?. 

liiistly, all of our Edolianoc have a fine 
voice, whilst the Ceblep) rinu' set m to be bih ut 
ni wui se Heaven dt ftutl our cai s from the 
cldmoroiis scrediiiiiK; of Grauculu^. 

Valley of Nepal^ 1836. 


description of a species of 

ICHNUEMON, INHABITING THE 
INTERIOR OF THE GALL BY AN 
INSECT ON THE LEAVES OF 
the ficus RACEMOSA. 

Bv P. F. H. Baddeley, Esa. 


For the India Review. 

Iq my examination of tbo interior of the 
RaU formed by an insect nlrfiady described, 
1 feequentlY observed a small light colour- 
ed grub, whidi 1 at first imag&ed fitigbt 


Mveapd feed at the fivpwkifi Mittfil 

Hihidiltaxit t 1 have, hott'mr, ^[i^’uscer- 
talned that auoh b not the that 

both five indet>endently, and feed''i||p<»i thfi 
vegetable juices without detrimeht to ^ivok 
other, 

Thu insect u so often found tO occim 
the interior of the gall, that many 
conclude that it was the very insect thgt 
produced the excreseuce, and would cofi^ 
sequently be led tO form opinions, regai^dx 
ing its nature, totally at variance with tbtt 
truth. 

In the description of this insect a strill* 
ing contrast will be observed to exist bo^ 
tween its internal economy and that of the 
real gall insect ; for in the former all the 
essential charactaristics both of the several 
states of the imperfect, as well as the stnie- 
tnre of the peifect insect, will^be found to 
agree exactly with the definiaon of the 
hymenopterous order ; while those of the 
latter scarcely tally with it in one point. 

This circumstance may tend to confirm 
the opinion, expressed on a former occa- 
sion, that if the gall insect be a cynipe^ it 
must be referred to a class, different from 
that under which that Tribe is usoally 
described. 

The produce of this grub b a 4 winged 
insect, of the ichneumon genus, the fe- 
male of which is ai med with a long ovipo- 
sitor, which bhe introduces (1 presume) into 
the iiitenor of the gall, (from its un- 
der surface) formed on the leaves of the 
hous racemosa, about the period that the 
gill lOfiieci has become enclosed in this ex- 
ciobceiict, and tliese deposit on the body 
of the pupa, a single egg. This shortly 
changes to a larva or grub, invisible to the 
unassisted eye, which BtiU continues at- 
tached to the body of the gall insect, and 
lu Ci> and grows for a certain time at ita 
expense. 

With a change of skin however tbe pupa 
rid^ltseli of this rarusitic appendage, which 
now becomes endued with different tastes 
and acquires herbivirous habits, feeding in 
concert, on the juices of the interior of the 
gall. 

lu this occupation it continues to grow, 
witliout detriment to the other inmate, and 
about the lime that the gall insect is ready 
to emerge, this grub has attained its full 
growth, and commences to form its cocoon, 
for the purpose of undergoing its trUnsfor- 
mation to a chrysalis. 

This, when completed, occupies about one 
third of the cavity of the g^, to the side 
of which it is plosely adherent. 

It b of an ovate shape, flattened on the 
free surface and pointed at one extremity, 





and U thin, 

pdct ^l#POw Wife iWoiffl 

W, idrcum^i^t 

lo Oik tOfe 4i|)rfMdl«, wfeok iii 
wlute* iaiMMUi t« iKi|»o«ft| witb its liesdia# 
vamMy dbieelsd tomurds lilis fiolflt «t 
^Oieh tluB fall i|M«et IStenda to eaei^ : 
sMid kk sfewdi^B gradually to asautte 
petfact maeot. 

Wa ntby now obtervs tko several parts as 
^ doubled up in this confinement. 

Tlijm anteaniB, Wnich are remaikable for 
il|/# length, are seen lying along the back 
Ovipositor IB turned in a contrary 
ffibniOtfeSt Oft the bellT* 

after the gall insect has 
uMOHi SiScape, this insect, having attained 
fbmi, breaks through its cover- 
aqueesing itself through the dame 
I Oy which the former insect had 
jly diade its exit, emerges at once 
t fif, the wings and other parts 
havnig aittained their sue whilst in the 
cocoon. 



little difference is observable in the 
sexes ; except that the female is rather 
larger and is possessed of a long ovipositor 
which she carries straight out from her 
body; and the male has three brown 
spots disposed in a triangular manner on two 
of the upper dorsal segments of the abdo- 
men The colour of both is similar and u 
of a warm yellow ochre hue, with the eyes, 
antenne, and ovipositor dark brown , the 
wings we of a light brown colour dotted 
and semi-tiansparent. 

A few of the other peculiarities will be 
better understood by reference to the draw- 
mgs and definition 


PEFIMITIOW. 

Lava — whitish or glaucus grub 
possessing su minute tubercles, answering 
to feet 



ITiupt^^Vour, iiidumben^ 
opaque and dolfed* upper pahr anoiiik^ ^ 
lower incomplete. 

Ovipoatfor, — Extricated, two nj^rud, oog^ 
tawing threg^ spioulie. 

'Legs, inngs, and oviposftor^ co- 
vered with short hairs. 


EXPLANATION OP FIQUEB8 

____ * 


Fig. 1 — ^A section of a gall, one of the 



msect. 


1 A. — Pnpa of gall insect. 

1 B — Grub of ichneumon. 

Fig 2 — Grub of ichneumon, magnified 
Fig ^ — A section of a gall, contaimng 
the cocoon of ichneumon, magnified. 

Fig 4 — ^The cocoon taken from the 
gall, do. 

Fig 5 — The dorsal aspect of the papa 
or chrysalib taken out of the cocoon 

Fig bv—The msect nearly amved at 
perfection , head uomts tul^alas the opening 
by ubith the gall insect has escaped 
Fig 7 — Ichneumon about to emerge 
from Its cocoon 

Pig-, 8 —Perfect male insect. 

Fig 9 — Do female insect 

Fig 10 — The maxillary and labial pulpi. 

Fig 11 — The Ovipositor 

Fig 12 — Extremity of a half-sheath. 

Fig 13 — Hind leg 

Fig 14 — Fore leg. 

Fig 15 — 1 he three threads or spiculs 
of ovipositor joined 


GENERAL SCIENCE. 


NEW MINERALS 


Tnpkjflhne, {rpiQ three and 0 , famil>), 
from its consisting of three phosphates It 
18 desenbed b> ^chs as being crystalline, 
Heaving in four directions, one of the cleav- 
ages is vertical to the others. 1 wo of them 
are parallel with the sides of a rhombic 
prism of about 132<* and 148**. The primary 
flam IS a rhombic pnsm, Colour greenish 

£ y, in soide places bldcish , the powdef 
yish white. In tBr|a'|ileoes the lustre to 
:y; 1ft thin poiMofts tnftsluaent. Sped- 


fic gravity, 3 6 Hardness nearly that of 
upntite , fuses readily before the blowpiy* 
Mijth borax fuses into an iron-cloured ^pkss 
It 18 soluble in acids It consists of phos- 
phoric acid 4*1 47 , protoxide of iron 48 37 1 
oxide of manganese 4 7 , hthia 3 4 , sihca 
53 , water 68 , loss 6 i.^Pog 0 endOiff* 
Annalen, xxxvi. 473. 


Tefrapfitflttotf.— This appearato he a v|^* 
ty of the moece^g. it was ohtau^JF 
Nordenabdld from Ke&te, lu 
contains phosphoric add 43*6 , pigtoxloe oi 
iroft38-gt oxiOe of maagaaeae 
aesSa 1*7 ( htbto &'3 — iW. 
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odictMiidiir dN tkt cettaji qa.ubocib. 


AM«(nnn« jP(tin0ih» 

x «' » JM«y ^ 

Titit Ih# 4itAght uf ft ftr }0 

Ml tkftUfttfffti 

escfutbclow.^ttd bpppJM^Imi biftd 
at thetr Buniiftlt. It i« liiiyg^9ti|li,^o Greece 
and thff sontbern parte of Europe. The bark, 
actordiOJE tp IPpacbtcr aad Jacquemin, con- 
fistt of ? fixed 611, chlPrbphylle, rcsia, grutn, 
yellov colouHnsr matter, extraetive and a 
peenliat principle. The latter also exists to 
a considerable extent in the seed^. It is ob 
tamed by aubinitting theit, when dried, to 
the aition of alcohol of 800 with the assis- 
tance of heat, and the product of the diges- 
tion in alcohol of *836 , evaporating the h 
quortP tbu epnpisteace of extract, dissolving 
the matter furnished by the alcohol in water 
m order to separate the resin and oil and 
era[ orate to dryness Thus prepared the 
nrmople is yellow , its taste is bitter, solu 
hie ia aater and alcohol.— 3fcmoir^s de la 
Soafte df Pht/Btque ei d'lhstoiie Naturelle 
de Oeneve, v. 75 

action of gypsum on \egita 

BLF^^ 


Peschifr finds that the solution of p>p 
sum which has been removed fioin the fnr- 
racc IS sometimes acid 2 That the influ- 
eoa of pypsum has no effect upon vegetables 
except 111 solution 3 I hat on spreading 
gypsum \ pon the leav<s dunng rnin, its dt- 
roinpositnn is effected in direct proportion 
to Its solution, and the snifaics whuh the 
leaves present 4 fh it its m tmn upon ve- 
getables IS due to the influence which the 
electric fluid exerts upon them, and upon 
the chfinicnl combination whieh they qjisorb , 
that from the influence of this fluid the etc- 
compositioi of these tombiiintions, nnd the 
formation of new pro lucts depend Ilcnce, 
the sulphuric acid is set at libeity and com- 
bines with potash in the jnice *) Ihnt the 
electiic influence is cqunf upon the raw nnd 
ciilunt I gypsum Hi rice the former is to 
be picftncd 6 I hat the roots like the 
leaves de omposc saline solutions 7 That 
hydro-chlorate of li mi may bt employed with 
advantage 8 That tin infincnie of p\p 
sum IS not confined to leguminous pi lut^ 
n rhit when spicnd upon the leaves g\p 
sum has more influence th in upon the 
roots— /fttd 180 


ON THE SOURCES A\D COMPOSI- 
noN OF THE DirrFiu Nr kinds 
OF GAMBOGE MY DR CHUISfl 
SON; AND ON IHE BOTANICAL 
ORIGIN OF GAMBOGE. 

By Da. GraIiam 


The papers of which the official abstracts 
are subjoined, were lately read before the 
Roya} Society of Edinburgh. 

Cfaniboge was first made known by Clusi- 
UBRtout the ootomenceineiit of the seven 
teettlh centiry, as % concrete juice from 


Chim^ /About the middto pfthe nnfac cca-r 
tttry, »intius conceived h6 ha^ ttftftM ft t0 a, 
partleular species of Mupkof^ut, growing tn 
Java and in Slam; from the latter OTwfm 
countries the whole gamboge «f oomnieeMf 
was at that time obtained About the doiie 
of that century Hermann announced thhh 
gamboge was produced by two species iQi| 
trees growing in Ceylon, whifih have been 
since often confounded together, but wh^ 
are now designated by the names Garctttiei 
Gambo^a, and Stalagmxtis Qambogt(M^^ 
About the middle of last century, gamboge 
was referred by Linnreus to the former of 
these plants, and his reference was generally 
admitted , but about thirty years later, Pro- 
fessor Murray ot Gottingen uiiiceived be hal 
traced it satisfactorily from the specimens 
collected by Koenig in Ceylon, and informa- 
tion obtained by the same botanists in Siam* 
to a new species which he called SiaUgmUiM 
gambogiotdfs , 

Dr Graham shows, from speeimens and 
drawings sent from Ceylon, both by Mrs. 
Colonel Walker to himself, and by Daiid 
Anderson Blair, Fsq to the late Dr Duncan, 
that the plant producing Ctylon gamboge is 
neither Garctma gambogia^ as Linnaeus 
thought, nor Xanthoehymus ovah/6huSf as 
conjectured by Dr Wight and Mr. Arnott, 
nor Stalagmiiu gambogwideSt according to 
Murray and Koenig, but is a species descri- 
bed by Lamarck and Gartner under the name 
of Gamma or Mangostana morellat although 
it differs from all of these genera in the struc- 
ture of its stamens, and, therefore, probably 
ought to be considered a new genus among 
those producing a gambogioid juice 

Dr Chnstison proved, that, at the pre- 
sent time, Ceylon gamboge is not an article 
of European commerce, and that the whole 
gamboge of the markets of this country 
comes, as in the time of Bontius, fiom China 
After mentioning the anal) sis of fine gam 
boge made by Braeonnot in Trance end 
John in Prussia, he stated the following ns 
the mean composition of the ^-everal vane 
ties of gamboge he has hitherto examined — 

Pipe gamboge of Siam Rt&m 72 2, 
Arabiii 23 0, Moi-^turr 4 H, lotal 100 0 

C ike gamboge of Siam Resin 64 8, Ara- 
bia 20 2, PeculaSO, Lignm 5 3, Moisture 
4 1 , Total 100 0 

Cejlon gamboge sent by Mrs Colonel 
Walker Re'^in 70 2 Arabmiqfi, Fibre of 
wood nnd bark 5 6 , Moisture 4 6 

( c^Ion gamboge, adhenug to a specimen 
of the balk sent by Mr David Anderson 
Blair Resm 75 5, Arabml8 3, Cerasm 
0 7 t Moisture 4 8 , Total 99 3. 

The proportion of the gum to the resin 
varied somewhtt in each variety, but never 
differed more than two per cent fiom ths 
means given above 

The author added, that he bad found the 
resin to be the active principle of gamboge. 

He inferred /rom the composition of the 
different kinds of gamboge, and other ur- 
oumstanees detailed in his paper, that ths 
oaks gamboge of Siam is aoi entirely a na- 
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f»0pertle«; and thk ihk 

tarktr* if amci «av<»iattT ooHeoted, wvs^ 

aUprDMilU%r1»e a^pflM with aqnia advan- 
1^ to owf aooQomical fraipoM whkh U at 
liliiMt aenrad hy the ftncat |iip« gamboge of 
qf Arttf Afagi 1836. 
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FEtHClPLES OF CLASdtFICATlON 

' akimal kingdom 

By Paonseoa AoAfiSii. 

the pnacipel aroufa of animal 
jd with each characters as to be 
|aiaed and to admit of little doubt, 
wi IWM lazier and succession have been 
detetlimiMd Of no general principle. Tina 
appoatAfiOMi ihe discrepancy in the pw^ition 
aiiUlNfatjartfOlii by the most eminent systema- 
tiali^agJthOI whom has assumed, arbitrarily, 
toipo Otgatt or system of organs for the basis 
ofma arrangement. Piofeanor Aeassit. (at 
the last Ineeliog of the British Association), 
after adverting to some German naturabst*! 
who atone have sought after a general pnnci* 
pie which should be satisfactory to ** philo«o* 
phic naturalists/* paaMd in review ihe cla«!-e8 
of the animal kingdom, each of which, he sta* 
ted, exhibited in an eminent degree the deve* 
lopment of some one of the animal functions. 
While vertebrate animajs (with man their 
type) arrive at the greateat perfection in the 
organa of the senses, the invertebrate o^r 
ID the class of worms the representative of 
the svstem of nutntioD, in crtistars/i of cir- 
culation, in insects of respiration, and la moi- 
luita of generation. The Professor next pro> 
ceeded to demonstrate in what manner each 
sttbclasa of vertebrate animal derives ns pe- 
culiar character from some one element of 
the animal economy. 


This predominant element is the bony skele- 
ton ID fishes, the muscular structure in repiilev, 
the senaibtlity of the nervous system in I imIn, 
and the perfection of the senses in mammalia, 
which therefore reproduced the distinyuish- 
ing character and constitute the type of verte. 
brate animals. He next showed that each of 
the other subclasses of the higher gioup ih 
lepresented among the mammalia along with 
Its own peculiar type. He explained his rea- 
son for the fourfold division which he had 
adopted lo the subclass, pomting out the close 
affinity which connects the *bt/fnina7/tfa, the 
patky^rmataf the rodsutia, the edeutatoy and 
the herbivorous marmptaba (in none of which 
is the true canine tooth developed,^ which he 
considers airfonniog a single group, in ano- 
ther he unites those characterized by the pre« 
sence of the canmd tooth in ^ts proper func- 
tion (as aU ifntf^ment of nutrition, not mem* 
lycif defence,) via. the camtvora and thorn 
moriapialta which parttke of their cbarieiflr^ 
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while man is the pi&feetioci and type of the 
mammifeious conCorpislion. 

Pnifaeaor Agasait thenaiipUed this prm. 
ciple to illaatra{jS the order and sucoessioa 
of the groups in mammalia^ by a refereucs 
to the order in which the loatilixed remaioB 
of the vitehrata occur in the stratihed 
deposits: 1. fishes, 2 reptiles^ 3. birds, 4, 
mammalia. *From the same consideration 
results the following arrangement of the repre< 
sentative groups among these last: 1. cetacea, 
2. rumtnantta, See,, 3. caratvoro, 4. man, who 
thus in a twofold aspect hecomei the culmi- 
nant point of the animal creation.* 


ISINGLASS 


(rom the e»erimenls made by Mr. Smith 
in the United States, it apiiears that the intes- 
tines of the fish the ^/idtis merluecint furnish 
the purest species of isinglass. (Journ, de 
Pharm ) not inferior to that obtained from the 
sturgeon The swimming bladder ofthishsh 
IS laiger than that of other species of tlmsame 
family. It is cut out and washed yrrth pure 
wat^r and then dried in the sun. When par- 
tially dry It IS pressed between woodtm rollers 
as thin as paper The long stripes m isinglasa 
which are met with m commeren^ure t&e 
intestines of the gadus marthua f 

'spontaneous plants 

Few things are more extraordinary than 
the unusual appearance and development of 
certain plants in certain circumstances. Thii;*, 
after the great fire 6f London in 166C, the ea 
tire surface of the destroveci city was (overtd 
with such a vast profusion of d species of 1 
cruciferou-. plant, the Sisymffrium trio of Liu* 
nsu'', that it was calculated that the whole of 
the rt-si of Europe could not (Optain so many 
plants ol it. It 18 also known that if a spriri^ 
of salt water makes its /ippearance in a ut 
even a^great distance fiom the sea, thfi neigh- 
bourhood IS soon covened with ptaatanccaptir 
to a maniiroe locality, which plants, wfov^ous 
to this occurrence, were enttfe *lranjn^ to the 
country. Again, when a lake hapiPilir fti iby 
op, the surface is immediately usUh^ hy a 
vegetation which is entirely peeuw* 4lid quite 
different from that which fiouiishyoon iU for- 
mer banks. When certain marshes of Zeaftua 

were drained, the Cai^cypemth* obAcrr* 
ed in abundance, and U ik known this is not 
at all a Danish plant, but peculiar to tn« 
north of Germany. — In a work upon Iheujiafu* 
Mosses by M. de Hrebissda, which has 0^ 
announced for some time, this botani*^^ 
that a pond in the neighbourho od of 

v^rbBeaophical BfagUalne Nq> 4A 
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h»vi»g'l^n TeiKkiwl'*T?«rt»# 

,B ilie lt«A«hl » ^nriw. 

d,, immediwelg and to tli« 

TxtenKrf many aqaare ynrfi, by a nuottto, 
compact, grtan turf, tormad ot an Tmpareep- 
libte niosA, ibe stalks of 

which so close to escti other, that upoa 
& square inch of ttiis neiv soil, might he coont* 
ed iDore thao five thousaoi^ individuals of this 
minute plant, which had neVer previously been 
ohseivedtu the coontrym* 


baromktkical ob»ervations^ 

By Sir John Hsrschel. 


barometric COMPARISONS.-Sir 
J. HerschePs fine mountain ^ronieter having 
|)een accurately compaied with the Standard 
barometer ot the Royal Society, accompanied 
linn in an exienaive scientific lour which he 
made through France, Germany, Switzerlend, 
Itdly, and Sicily, and was on that occasion 
sut’ce'^ively compared with the other baroiue* 
ters 111 like pnncipal observatoiies of Europe. 
On 111'' reiurn to England it was again compar> 
ed with the Standard of the Royal Society, 
and although it had ascended with Sir Jol9b to 
tho craters of Vesuvius and Etna, (in the i^ter 
ca-'e“ under circumstances very trying to the 
invtiumeril,”) it was» louiid to give the bame 
diftcienrc v%iiliin the ihree-lliousandih of an 
loch as tiiat obtained in tiie first instance be* 
fore setting out. 2. In 1832, the same inoun* 
uin bdionieter was lent to l-*^ofeb^o^^ Hender- 
son, on Ins going out as Astronomer Royal 
ti) the Cape, and. having been compared both 
un betting out, and again in the following year 
on his return, the second difFeience was on this 
occasion the sameas in the former case, — name- 
iy.only tlicthree-ihousandiliof an inclv 3. Be- 
fore Sir John Herachel’s leaving England m 
1833, It wd'' again compared with the lioyal 
Society's Staadard, (giving the same diffeience 
as befoie,^ and, on his arrival at the Cape, 
un*! compared witli the barometer of the Roy- 
al Olis^ivatory in that coforiy ; the deleinti- 
naiuiti of altitude in this latter instrument, aa 
roiipdicd witli the Royal Society s, by the 
inlerriiedium of the mountain barometer, be- 
ing the same within the live-tbousandth of an 
nil i) as made on the formei occasion by Fro- 
Itbsor Henderson; the mountain ()aronieier 
having, in the couise of these cornpaiijioug, 
iiiatie tliree voyages to and fiom tlie Cape. 

equatorial 1)KFRE:SS10N.-Sir 

.lohn Kert^cliel, in ibeobseivaiions made dur- 
ing his voyage out to the Cape, remarked the 
iDieresting phenomenon, tlial “ the barome- 
ter under the Equator has a lower mean «fti- 
fude than iu north or south latitude, and that 
the mvrease of altitude is steadily maintained 
at leasitas far as either tropic— the equaiorial 
depiession amounting to about two-tenths 
of an inch. The physical cause is not far to 
seek. It consisto in the npioiirr/ swetiow, 
which is the immediate consequence of the 
overflow of the equatorial atmospheric column 
into the eatia-tropical regions, and which is 


net iaiMditftely compensated by Uio uuder- 
curreut of the Trades, It ia a dyaatmeal re- 
Bttlt, lAie which time enters as esaontial 
.eiemeai, in this (as in tlie ^iiquili- 

IrHmn is not established inslOMtsr, iWd this 
gives room for the development «rf appre- 
ciable dififhrences of tension in dtfiereni pafts 
of the ctrcttit.** 

BAROMETRIC FLUCTUATION.— Sir 
John Herschel states that be nas, since his 
arri val at the Cape, been collectiog data for 
an inquiry into the laws of barometric fluctua* 
ation in those regions, and, having fortunately 
met with a fine series ot hfty-seven months’ 
observations by Capt. Bance, registered in 
Cape Town, he has undertaken the labour 
of reducing them. ** They exhibit an exto 
treinely regular Hucluation of three-tenths of 
an inch, by which the barometer stands higher 
in July than in January. On the other hand, 
by the Calcutta Registers, as published by 
Prinsep, for the last two years and a half, 
it appeY<^ fhat the reverse obiains^here, — the 
barometer .standing higher in January than 
in July by about *52 inch. Thus, it appears 
that there is an annual bodily transfer of a 
certain considerable mass of air from hemi- 
sphere to hemispiiere ; and of this, too, the 
Cdu.se is obvious, being the more heatbd state 
of that hemisphere over which the sun is 
vertical, in comparison with that on which he 
shines obliquely.” 

FOOT-MARKS OP UNKNOWN ANI- 
MALS AND BIRDS IN NBW RED 
SAND STONE. 

OuR j^ological readers are familiar with 
the description, by Dr. Duncan, of the traces 
of animal impresstions in the new red sand- 
stone of Dumfries- shire. Traces of un- 
known animals have recently been detected 
in a similar rock, at Hildburghausen, inThu- 
ringia, by M. Licklcr. Traces of four spe- 
cies of different animals can be observed. 
Two footmarks are always found together ; 
one behind about six inches long, the other 
before, only half as large. The toes arc five. 
The large toe is situated at a right angle in 
relation to the others. The two large toes 
of one pair of feet are directed always from 
the same side, but the same toes of the fol- 
low'iiig pair are directed in the opposite way. 
The animal must, therefore, have ambled. 
A remarkable feature is, that the pairs of feet 
follow in a right line : — hence the animals 
must, when they walked, have raked the 
earth. Count Munster considers them to 
have been amphibia ; Weiss, ou the contrary, 
mnmmiferae *, while Lank beleives them to 
have been gigantic sauri, like the chameleon. 
— (Uibliot^q^ Universelle, 1835, vul. U. 
399.) 

T^ first traces of birds, however, in a 
8iml% situation, have been discovered on the 
banks of the Connecticut river, in Massa- 
chusetts ; an(| described by Professor Hitch- 
cock, of Amherst Colley. The appear- 
ance presented is that of the feet of a bird 
which bad been walking in the mud. The 
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ved, noft axacUy in tha r«ar, but iaplinmy 
somewliAt inw^ ; najd in one inatanqer the 
toes all pdlnt' lbrwiib^ Sometimee these 
tomate depresatonp rttn into one ano^er^ As^ 
the toes .at^toaeB the point of oonver^enoe^ 
but they a)sb eometimes stop short of that 
pointf as ff the aoimal had not sunk deep 
enioagh to allow the heel to make an impres- 
. Attached to the posterior impression* 
rfheire |S freqtxently an appendag^e resembling 
A taftbf hairs or bristles. In all cases, where 
4hhea.|im three toes pointing forwards* the 
inidd|eone is the longest. Mr. Hitchcock 
Ibnttd these impressions to correspond close- 
ly wli% those fbrmed by small species of re- 
pat 'Aeallae* particularly snipes . He dWides 
the tracks in the sand- stone into 7 species* 
aader the genus Orniihichnites, 1 . Pachyd- 
actyli: O.^giganteus ; O. tuberosus; Lepto- 
4aet|^,; 0« ingens ; O. diwrsus ; O. tetra- 
dactglus; O. palmatust O. minimus. 

Unmn^s American Journal, xxix. 307. 


1. StJtPHtIRET OF NICKEL AND 
BlSMUTH.-^This mineral is found in the 
district oC Syan Altenkirch. occurring along 
with quarttaod copper pyrites. It crystalli- 
nes inoctalmdrons. Lustre metallic. Colour, 
ligtit steel gray. Hardness, between that of 
0nor spar and apatite. Before tiie blow-pipe, 
upon charcoal, it gives out in tiie oxydating 
6ame the odour of sulphurous acid* and after 
being long expO'^ed to the blast, leaves a me- 
tallic-grain which 18 attracted by the magnet. 
It affords no fumes of arsenic nr antimony. 
With soda* a sulphuret is obtained and a white 
tnetallio grain wtiich is magnetic. With bo- 
rax. in the oxydating flame, a transparent 
brown glass is formed ; in the reducing flame, 
a gla«5 posise-sing a similar rnlour but mixed 
with precipitated nickel. With salt of phos- 
phorus a biown glass is formed, which on 
cooling, becomes faintly green. The specific 
gravity could not be determined, in conse- 
quence of the quarts with which it was mixed. 
It dissolves readily in acids. It^ constituents, 
according to Koliell are, sulphur 38-4G ; nic- 
kel 40*65 i iron 3'48 ; cohalt 0*28 ; hismutli 
14*11 ; copper 1'68 ; lead T58. Its comf.osi- 
tion may be represented t>y 8 Nk SI -^Bs 
S 4. (Journal fur pt ukusche Cliemie, vi, 

332.) 

2. OERS PEDITF. — This mineral descri- 
bed by Forchhammer, occurs at Aiendal* 
commonly seated in augite crystals. Coloui, 
brown-splendent. Crystals lielongtng to the 
compound pyramidal system. Ttie tprminal 
angle of the first pyramid is* 123® 1C* 30', 
The shape has some re^emblanre to that of 
Zircon* the angle of which is 123^ 19'. Specific 
gravity 3029. Hardness, between lehpar 
Anri apatite. It consists of silica 19 708 ; lime 
2*612; magoeAlk 2*047; protoxide of iron 
1*136; titanic acid and sii coma 68 965; water 
5*532; manganese a .trace.— (Poggendor/*# 
Ann, txxv. 630.) 


%ecbeladbr^n llSpfe. lu eeipur U Un wM? 
vHth R'finge pf bluefnli gray. Fusbs beforJ 
tJie blow-pipeinto ft mafia ilie bea4; giving om 
arsenic and into a blue glass whb borax. lu 
constituents are. nictref 20*74 ; cobalt 3 * 37 . 
iron 3 25: arsenic 72*64: The nickel inrl 
cobalt were separated according to \h« fnethod 
of Laugier. that of Phillips having failed after 
repeated trials.— Journal xxix 


THE INDIA REVIEW. 

Calcutta : November 15, 18^6. 

LORD AUCKLAND'S SCIENTIFIC PARTY 
AT THE 

GOVERNMENT HOUSE. 

it a period when Science and the Arts are 
tbi owing their dazzling light overall parts of 
Europe, by the operations of that splendid in- 
stitution, the British Associationfit iswitbno 
common feelings of exultation aitid delight that 
we behold the dawning of a sirdUar era in Bri- 
tish India ; the more so When the avenues 
are seen to open at the residence of the fiiat 
person in these realms. By this act the Go- 
vernor General is infusing in the bosoms of 
the people under his rule a spirit 0f emula- 
tion and rivalry, in the glorlbtiS strife 
for new discoveries promotivo''^^' good os 
regards Science, the Arts, and tlile prosperity 
of our eastern polssessionS. 

On the 8th Instantrthere was a party at 
the Government House, to which, gentlemen 
of scientific pursuits and attainments were in- 
vited, vrith the view of bringing forward iu- 
terestifg discoveries regarding General 
Science. 

This portion of our Editorial matter is so 
nearly being printed off, that we can give 
but a faint sketch of what occurred on this 
occa.sion. Among some beautiful collection* 
in Conchology, Botany* Hindoo Sculptnre ? 
drawings by Hodgson, MacClelland, *nnd 
Cantor on Nepal, Assamese, and Be&g4 
Zoology, there was a sfilendid cabinet # 
insects, oollected and prepared by tkA 
geniotts and talented curator of 
Society, Mr. Pearson. 
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inteUigeat wl >«)t?efl»ed Iriiaid George 
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c^lebreta the aever to be forgotten Libera- 
tion oi the Indian Press were on the table 
tad li^dly (aiticised and stinreyed. By the 
we miM not omit to mention that this 
was the best proof, which the Noble Host 
could give of his sentin^yents regarding 
bis countryman and predecessor’s proudest 
boast— -T he Liberty of the Press. 

May this ever be the motto of the Go- 
vernment House, in the capital of India. 
But for the freedom of the press, science would 
have beeu smothered in its infancy by those 
who are the persecutors and oppressors of 
the advocates of free discussion. 

The entertainments of the evening com- 
menced on the entrance of Lord Auckland, 
«heii Dr. O’Shaughnessy exhibited a worl^g 
model of a machine made by himself, p.V)- 
ducing moving power by the application 
of eiectro-inagiietic influence. The Reverend 
Mr. McCauley of the British Association 
exhibited the working model of a machine 
for producing this power, and whiclf is dcs. 
cribed at page 137 of our Journal, to which 
m must refer our readers. The exhibition 

the model by Mr. McCauley was received 
i^ith sincere and reiterated applauds s, and 
many scientific men preheat expressed san- 
guine expectations of the value of the me- 
thod in a practical point of view' : a similar 
feeling was evinced by the whole of the 
Governor General’s party, on witnessing 
the ingenious working model of another 
machine by Dr. O’Shaughnessy. The sub- 
ject is one of the highest importance. We 
heg to call the attention of our readers to two 
papers, in our present number on the ap- 
plication of electrico- magnetic power to 
mechanics : one is illustrated by a lithogra- 
phic drawing of the instrument originally 
constructed by Mr. Saxton, but improved 
upon by Mr. Watkins. Our last accounts 
mention that it is exhibited at the Gallery 
of Practical Science j for contrivance, the 
writer adds, none can vie either in simpli- 
city or in beauty of design. 

But to return to the party, — at another 
bd4e, .to which, incon^uance of the crowd, 
we could not obtain access, we understand 
the galvanic force from the ordinary magnet 


wraar* by an itigbhtottt ii||f#ii^us 

belongto^ to Mr. J. Prinse^ ',Walw was 
decomposed, and other interefdng 
of the magnet shown. 

As taste becomes pure, meetings of (hA 
nature wehavedescribed.will be the means of 
bringing forth a diversity of gegius — to tho 
exercise of faculties which otherwise would 
have lain dormant — to the meditation on the 
labours of others, which would otherwise 
never have been thought of, and finally 
lead to the enchanting paths of distinction* 
and celebrity, marking the superiority of 
intellectual, solid, and real pleasures 
over those of a frivolous and trifling nature,, 
where the mind is never beneficially and 
fully developed. 

We know there are men in this country 
who will differ from us in regard to our 
expectations as to the great ulterior good to 
be derived from Lord Auckland’s scientific 
parties. There are some who conceive that 
in India there is a deficiency of genius and 
talent. Granting the aspersion as just by way 
of argumentyyet we repeat the encouragement 
will inspire what D. ’Israelii, calls scientific 
industry, — “ the art which seizes, as if it 
were, with the rapidity of inspiration, what- 
ever it discovers in the works of others, which 
may enrich its own stores ; which knows by 
a quick apprehension what to examine and 
what to imbibe ; and which receives an atom 
of intelligence, from the minds of others, on 
its own mind, as an accidental spark, falling 
on a heap of nitre, is sufficient to raise a 
powerful blaze.” 

Dr. McClelland. 

It is with great regret we learn that this 
zealous geologist is about to return to his 
regiment, on account of the Mission, of 
which he was a member, being dissolved. Is 
a man of his scientific acquirements, which 
we have so fully shown in our review of his 
valuable work on the Geology of Kemaon, to 
be circumscribed in the great work of scien- 
tific research ^and instruction } Are his 
capab ill ties of advancing the cause of Science 
by developing the latent resources of thia 
country to be confined within the zuurow 
walls of a native regimental hospital ? Science 
has surely stranger claims, and at least for 
her sake, we earnestly and sincer^y hope 
they may be attended to. 
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usmoo or oBTB&MtmNo the 

VAECBOFBMOK OXIDE OF MAN- 
OANBSK rOR MANDFACTURIiVO, 
?l7Ri*0$ES« Bt TaoicAB Tiiomtsok, 
FJR.S., L. ANj) E. lUgius Pro^ 
¥ Ckemiatry w the University of 
iQitugm, 


Tea manganese to be tested must be re- 
dnead to a fine j^wder or brought into the 
stale in which it is used by the inanufartar- 
ess of bleaching- powder. To determine its 
valaet ptrooeed in the following manner : 

Into a 'balance Florenced flask put 600 
grains of water, and 75 grains of crystals of 
oxalic acid. Then add 50 grains of the man- 
ganese to be tested ; and, as quickly pos- 
sibie, pour into the flask from ISO to 200 
grfiins of concentrated sulphuric acM. This 
is best done by having a given weight of sul- 
phuric acid, say 210 grains previously weigh- 
ed out in a glass measure, c<^nterpoised on 
one of the scales of a balance. You pour 
into the flask as much of the sulphuric acid 
as you can conveniently. Then, putting the 
measure again into the scale, you determiue 
exactly how much has been put in. 

A lively effervescence takes place, and 
carbonic acid gas is disengage in abundance. 

Cover the mouth of the flask with paper, 
and leave it for 24 hours; then weigh it 
again. The loss of weight which the flask has 
sustained idexactly equal to the quantity of 
hiaoxide of manganese iu the powder exami- 
ned. ThiiSy let the loss of weight be 34 
grains ; the quantity of binoxiUe of manga- 
nese in the 50 grains of the powder which was 
tested will be 34 grains ; or it will contain 
6S per cent, of pure binoxide of manganese, 
and 32 per cent, of impurity. 

To understand what takes place, it is ne- 
cessary to recollect that oxalic acid is com- 
posed of 2 atoms carbon 1*5;3 atoms oxy- 
gen 3 ; total 4*5; and that binoxide of man- 
ganese is composed of l atom manganese 3*5; 

2 atoms oxygen 2 ; total 5*5. 

The oxalic acid acts on the binoxide by 
abstracting one-half of its oxygen, which 
converts it into carbonic acid ; hence the 
effcrvescenee. 55 grains of pure binoxide of 
manganese would give out 10 grains of oxy- 
gen, which would convert 4S grains of oxa- 
lic acid into 55 grains of carbonic acid 
which escaping) indicate, by the loss of 
weight, the quantitj of carbonic acid formed. 
Nows it happej^r that the weight of thecarbo- 
nic acid formed iseaaotly equal to the quanti- 
ty of binoxide of manganese which gives out 
its oxygen to the oxalic acid. Hence, the 
reason of the accuracy of the test. 


In other words, an lateral particle of bin. 
oxide of manganese, whiim we%bs 5*5, gives 
out 1 atom ^ oxygen. Thie siom of oxygeu 
combines with an Integrant pafticle of oxalic 
add, weighing 4 * 5 , and converts it into two 
integrant parties of carbonic arid, which 
both together weigh 5.5. As this carbomc 
acid escapes, the loss of weight must be jnst 
equal to the quantity of binoglde of manga, 
uese in the powder subjeclgd tO experiment 

In practice, I find that a small quantity of 
the binoxide of manganese sometimes escapes 
the action of the oxaftc acid, being probably 
screened by the great quantity of impurity 
with which it is mixed. But the defictenry 
of carbonic acid occasioned by about 

made up by the moisture whidf 
acid gas carries off along wttkift* 1 hib ren. 
dcr/ the error in general tfRfing. 

A ^ 

Lt will be proper tp subjoin an example or 
two of the methodKof proceeding, to cnalik 
the reader to judge of the gootlnc^-s oi this 
teat, and its value to the manufai turt r. 

The black oxide of manganese einplotod 
was subjected to analysis^ and found (om- 
posed nf Binoxide of unangani se C8 49 Pero- 
xide of iron 11. H5 , Water G.C;8 earth) mat- 
ter 13.98 ; total. 100.00 

Experiment 1. 

Put into the flask — Water 599 grs 

• Oxalic acid . . 75, 

Black oxide . . .lO, 
Sulphuric acid i s4 , 


Total .. 908 

Loss of weight 72*5 grains. It oughtj 
have bccu34-2t5 graioh. Error 1*715 grai 

Experiment 2. 


■UtJ> 

•r-f. 


Put into the flask— Water OOO grs. 

Oxalid acid . 75, 
Black oxide . 50, 

Sulphuric acid 1 54, 

Total 879 

Loss of weight 34*5 f^rains. It ought to 
have been 34.245 grains. Here the error ii 
iu excess, and amounts to 0*255 grains. 


Experiment 3. 

Put into the flask— Water .... 600 gra. 

Oxalid acid 75 
Black oxide. 50 
Sulphuric acid 154*1 


Total . 


879*1 


Loss of weight 35 grains. Here riso the 
error was in excess, and amounted to p.75» 
grains. 



APPUCATIQN of TO MECHANICS. 


X,ct tts take tjfcw Qt tbcge e*pe- 

wf wdAkt ky let %• .• 33*6 grs. 

^ ^ 2nd?.-.*. 34*6 

3rd 33*0 

3)102 

Mean 34 grains. 

Here the error amounts to 0*245 griuns 
whltb is considerably less than 1 per cent. If, 
therefore, three trials be made, the error will 
be uader 1 percent. ; so that the method is quite 
sufficient to indicate very ncafly the quantity 
of biuoxide of mangnueae in any ore. Now, it 
18 the binoxide of manganese alone that is 
useful to the manufacturer; the sesqui-oxide 
and red oxide availing very little in the pre- 
paration of chlorine, for which almost alone 
the 01 e is used by manufacturers. 

I tiieiJ various other proportions of the 
m^edients, but found the preceding the 
best. I tried, also, the effect of rubbing up 
in a mortar the oxalic acid and black oxide. 
But the error is least xvhen the oxalic acid 
IS mcitly poured into the -water, and the 
black oxide added before the acid is disj^l- 
m;J UnlcisM the sulphuric acid be adcKd 
last, we rarinot be sure of our weights. T 


ON rili: MMMJfAllOV OF 
I KICO-M 10 JHIWKR lO 

;\JF(. H AM( S. 

JO AJ, J. n. Boi 10, 'J’uitIN. 

1 IK siiii;ul.ir en(M uj willi winch ni^lcnetic 
,u'iroti II 'U VI loped in soil iron, under the in- 
tiiiiui r ol elect. leity in motion, is well known. 

\s the possibility of a pplyiiu; ihi> new pxiwei 
If s'li'cliaiiicul pui poses involv*^s a sulijcct ot 
iiiiioti inieiesi, 1 have I een induced to in.ikd 
miivvn tile n-s-ults wliicli I have tibiaineii * 
rite incch tin: sni w lin h I eni plov' d < on^i-ts 
of a level put in motion, afiei the fa.shiori of a 
iiieljonoiij. i>; ilie altei note action ol two fixed 
il. ctiK()-ii!ai;netic cyiiiidei-, opcraliritt upim a 
ilii ilcyl’in.ei wiiu h )•> ujovcthle. and attached 
‘D ti.e lovvei arm of tlie levei. whiNl tlie su- 
I'CKii uiiti rnHiiUaitis .i constdiit 

'I KVCMlrUjf , \\ Inch IS ICCIIIhUm], III tile Otdl- 

- ar,' nieihod by a metallic wheel. 

I heappaiatusw.ts sodi'-po'^ed, tliut the axes 
<»i IK ’ ihic'c cylindLMS, all leileclly e(|uai, be- 
nt, s, in, im»l m tltu .same veilual pi and 
{uopi -idiriilai to lltc axis ot ntolmii.i the 
o^iilUiti y cylitidei, b\ one ol it- exttcmi- 
bes. aliti ujiivcly came in contact wuti, and 
til the diieetion of, the one or the other 
ol tile olliei two cylinders, placed at the ex- 
beuu; limiis of its nioverneiith : and e.u h 'line 
at IKK vny iii't'diil. llie direction of the m,ui- 
iictjKinti: curreui III its spiral was chanijed tlie 
lest of ilic circiiu inHintainirii; the same diiec- 

• I may here remark, that the expectancy tif 
pivuig n -wider ra\ige to my e^penmeutii, and 
alto my being under the iiecesuity of leaving 
i‘>wn, have produced considerable delay in the 
l>u iicaiioii of these facts. 1 have now, how- 
ever, determined to aunouDce them, from hav- 
Jhg seen ill the last number of Oaxette Pieman- 
that M. Jacobi of Koniesberg ban attc- 
rteded in obtaining perpetual motion simply 
oy means of electrico-maauetic influence. 


lion, 80 as in^produce polos , of th« saipa hamo 
with tho^ In the ffxed eyfiitdei'a, two 

extremities, situated in relation with the OMlvmg 
eylin^r. The change of direotinil,‘idl^ehy^ 
have just been Tuentioning, is obtained with 
the help of a piece of mechanism, on the prin- 
ciple of a balance, and known under the name 
of a Baicule, where the veiy movement of the 
naachine itself inverts the communications. 

It is clear that, on account of thisariange- 
nient, the iraddie cylinder must undergo al« 
teiuating agreeing influences of attraction 
and repulsion, in virtue of which tiie meclia- 
rif«%rn puts irself in motion, to ail appearance 
sr^ontaneously, and so actively maintainsit, 
by the arrangement of the magnetic forces 
wliich incite ii, and vvliich are sustained by 
the electrii‘:il rui rents. 

I have tiierl to succeed wirliout the spiral 
ot the middle ryhnder, by making the two 
fixed magnetized cylinders alierrialely act 
upon it. An adhesion, however, which con- 
tinued alter tie ce-sation of the magnetic 
currents, vi ry much dimini-.hed thef mechani- 
cal effect; whilst, on the other hand, io the’ 
other arrangement, the adhesion not only 
ceased, hut was converted to a certain extent 
into repulsion, w'ltli a rapidity equal to that 
of the current itself, which, scarcely for an 
iiHlanl loterniplcd by the play of the {bascule) 
pendulum, piecipitated iiself (the com- 
riiunicatiori being invi iiecl) into tiie spiral of 
theiniddie cylindei, m acontraiy way to its 
former direction, at the same lime resuming 
Its ordinal y couise in the other two spirals. 

The niovemenl of the lever, and of the 
regulator, resulting from this arrangement, 
!'» peifecily tree. t’ominoncing slowly, it 
speedily and by degieea acquires the maxi- 
mum ot the velocity w hicb the energy of the 
curienU which produce it allows of, a velo- 
city which US then mamtamed as equally as 
the intensity of the cuireut iiseB, and as long 
d-. the electnc'rtl influence is preserved.* 

On the present cccasion 1 shall say no- 
thing couceiumg some observations I had 
iDddc upon tile employment ot various acid 
and Saline solutions, and also of sea-walcr. 

Much luteiest is excited by the contempla- 
li')H ot these novel etlecls of a power, which 
exhibits ir-eir iii a manner so different from 
thrtt «eeu in mo-i oihei bodie*! ; and we are 
rIuio-i leoipLed to atilicipHlc flattering results 
fiom tho-‘5 ulleiior applications, to which 
the managenient of this mysterious agent 
may lead f 

• There h a great similarity , both ns it regards 
the general arrangement of the apparatus 
and the nature uf the uioviitg principle, between 
the inerbanisin ot’M. but to and the electrical 
clock ofM. Zamboni. This clock is put in mo- 
tion i.y a pendulum, which is a Iternately at- 
tracted and repelled by the poles of two dry 
galvniiK piles, wliuli are known under the 
iiuine of Zaini.uni’s piles. 

t The C'.hevnliers Avogrado and Bidarc, who 
have lioth seen the apparatus in movement, 
have given expression to their surprise, not 
so much on account of the novelty of the fact, 
as on account of the speculations it suggested 
to those aide mcif. respecting the general con- 
nexion which might sutisiat between this sitn- 
pie result and the progress of science and me- 
chanism. 



vdk anatomists. 


y j, 

9li6 th» vl^ArAttti jtii^^M* 

cribed ftfe very meoeeMlbiitible. eed eucli thet 
th«»curr«iit viMne f«9ie pletee. Siniphet 

■quaie* can produce the tnovement. I he 
citctro*dyi»inje c|liDderf t which principell^ 
determine the Itinxta of ihe mechanical 
eie 4 inches m length, and about half an inch 
tn diameter , they are surrounded by a spiral 
thread 190 4iet long, oi the thickness of about 
the fiftieth ot an laclu The lever is of wood : 
the superior and infeiior arms are respectively 
of the lengths of 14 and 3 inches , the extent of 
the oscillations is 15 degrees. In fine, the 
regulator weighs about 5 pounds, and the 
entire weight of the whole is about 11 pounds 

Considc'^ations, which readily offer them- 
selves on a comparison ot the maximum mag- 
neto^meclianiG effect of this appa'-atus, and the 
uze^ifits different parts, have suggested the 
fiubstitutiou for the cylinder of the ordinary 
horse-shoe form of electnco-magnetic bars, 
and the augmentation, within certain limits, 
of the nuntber and sue of these bars, and also 
of the length of the spirals. 

As 1 have not finished my experiments on 
this subject, I shall at present confine my- 
self to the statement of the foregoing facts, 
which ] have thought it expedient to publish, 
not only on general scientific grounds, but 
also because the study of the new kind of 
effects to which it belongs, may be consi- 
dered sb liuitful of important mtchanical 
results * 


PRrSERVAllON OF ANIMAL 
MAHER. 

At a late meeting of the Astatic Society, a 
human hand, and apiece ofbeef, pieseived bv 
means ol preparation of vegetahle tar, lout d 
00 ihe bordeib ot the Red Sea, in the vicinity 
of Alocha^end a specimen ot the lar, were pre- 
sented by Lieutenant Colonel Bagnold in 
so accompanying letter Colonel Bagnold ob 
served — ** During my residence av Political 
Agent on the Red bea. a convert ttion wirh 
someLedouin Arabs m the viciniiy of Mocha . 
led me to 6U*ipect that the piiuciiial ingie 
dient used by the ancient 1 gypiiJOb in the toi 
matiOD ot mummies was noihin^ more than 
the vegetable tar of tlio<:e count) ie<>, calk d hy 
the Arabs kotr 0/1 n. JVly hist Dials 'ere in 
fowls and legs ot mutton, an I wli ch thou{,h 
in the month ot July, and the thcrmoineUi 
ranging 94'^ in the sh idr, suect edc Iso much to 
my satisfaction, that 1 forwarded so up to 1 ng 
land » and have now thi pleasure to send, tui 
the Society’s luforinaDon and inspection i 
human bard prepared four ytnrs ago by my 
brother, Captain 1 hornas Uagiiold I he bi ai- 
loformed among the native A abs tliirik il at 
large cjuantitirsofcaiuphoi^myrrh, alots m 1 
frankincense, wreieuscd these specimens will 
however, piove that such were \ y no means 
necessary, us the tar, when a[ plied alone, 
penetiates and d sculuurs the hone The tar 
18 obtained from the (Tranches of a small tree, 
or shrub exposed to a considerable degree of 
heat, and found in mpst pariH of Syria and Ara- 
bia 1 elix * ^Athtneeum 


* Jamesoa*s Jouraalt No ss 


fPtmnCATlt^ 01? t|t» PATENT 
GBANTOD Ta JTAMtS CHERRY, Ot 
THS CITY OFCOVRNTRt, PAINTER* 
CARVER, AND G1LDBR» FOR CER- 
TAIN IMPROVEMENTS ON BED- 
STEADS OR APPARATUS APPLICA- 
BLE FOR THE EASE AND COMFORT 
OF INVALIDS AND OTHERS. 

Seakd January 15 , 1935 . 



and ascei tamed m and by the follovving des 
enption thereof, rtfeience being had to the 
dnwings hereunto annexed, and tothefi^uns 
and letteis marked thereon, (that is to 
sav'l - 

]\fy invention consists in certain arrange- 
ments of apparatus and machinery attached 
to bedsteads or other frame work applicable 
to repose, by which a greater degree of eas* 
and comfoit is imparted when the body is 
in the recumbent postuie, and by which the 
position of the body may underp van 
ous changes with less trouble and inconve- 
nienoe. But in order that my inventSou may 
be most folly understood, 1 wiU describe the 
drawings hereunto annexed 



BEDSntADS FOE I^ALIDS. W 

fiff, Ik ilMWt 1 «l4o of a liediitead. tweon them ; when the sprii^ lure eet up, 
A, A, if the ftaodl^mne. b, iftbehlsd which Is done by wthdiuf tSehlle* hy^ho 
frame yestihg upon the l^dard thK/Htef to wfodluss (m) outwards or right and lett hrfm 
whiidk H is attend by tdiiges (marhed a), the eeutre; the sacking is drawn tight, as is 
c, is a' frame tb elevate the knees* placing shewn by dotted lines from each ^iiadetia 
the limbs on a double Inclined plane, the figs. 4 and 5, i'he bedstead is thus reddy 
frame is raised in the centre or knee point for use, and the bedding is made ifp ba jt'^m 
(which is rule jointed) by turning with the- tlic usual way. When you Jay down hpon 
windlass to the left hand. The toller mark the bed, the weight of your body causes 
ed, p, round which is a belt or strap attached each cylinder to revolve inwardly upon its axis 

to the bottom of the <|uadrant marked, r, (which is fixed by the ratchet and catch), and 
as the roller turns round the strap, drawa up according to the strengh with which the 
the quadrant, and raises t^e knce-frarae to springs are set up, the sacking with the berfi- 
what elevation i s required. A ratchet-wheel ding is compressed to a concave of any depth 
is fixed upon the roller, d, and is stayed by a from three to twelve inches (see fig, 4, dotted 
catch when the frame is at the reqtiired height, lines), the body riding in anundulatingmotiba 
o, shows the position of the knee-frame supported by the springs, and the back bemg 
when not in use. ' H, is the bed-rest or frame relieved from pressure, which is imparted 
for raisingthebody. i, is a roller andratebet- equally to the sides and shoulders. When the 
wheel with strap round the roller attached to po'^ition of the body requires changing, set 
the bottom of the quadrant, J. By turning the axis of cither cylinder at liberty by press- 
the roller to the right the quadrant is drawn ing upon the windlass, r, fig. 1, and freeing 
up and raises the hVd-icst at the head, which the ratchet from the catch, then gently let 
is also stayed when at its required elevation the cylinder revolve with the axic until the 
by the catch and ratchet, .i, J, shews the sacking, &c. is received by the concave plat- 
bed-rcst when not in use. k, sliews one of form (described by the double line in fig. 4.). 
two quadrants attached to the bcd-lrMUC, I’Ko weight is now supported by the platform, 
one on each side. L, is a roller, on wiVh and the springs of the cylinders are kept 
are two strap*? one attached to (.rtch qji- inactive by bolting the catches off the rat- 
drant, K. On the roller i., arc {ili>o two whems chets. As the bedstead is now arranged, the 
or drums three times the diameter of the body may undergo the various changes by 
roller; round each wheel or drum is another revolving the cylinder, a, fig. 4, outwards; 
strap, which is also attached to the roller the sacking which occupies the spue? across 
iQfirlved, M, on which i oiler is a ratchet- the platform, and on which the bedding and 
wheel ; the roller, m, is the moviuf; power the body rest, coils round the cylinder, and its 
when it IS turned to the right baud, the straps, place is suj plied by the sacking from the 
conncftcdto it, and the pow’cr- wheels ordrums cylinder, b, fig. 4. The bedding is carried with 
on, L, revolve the roller, L; and by the straps the sucking over the cylinder. A, whilst the 
on, L, attached to the quadrants, k, the w holo body gently turns in the concave, and is placed 
bed-frame is elevated at the head turning on its right side ; one revolution of the cylin- 

upon the hinged pivot (a), but which ivill be der effects this, and a second; places the 

better understood by referring to drawing, body on its chest. A counteraction on the 

fig. 2. The necessity of two rollers and cylinder, b, produces the same changes on 

powder- wheels in this movement is obvious, the left side; a change of bed and bedding is 

The w’eifjht of the bed-frame and machinery, thus effected. On a table placed along side 

together with the bedding and the body the bedstead, make up the fresh bedding in 

would be too great for a single power. Thus tlie usuaJ w ay, but intersecting it with the 

by adding a second roller with power-wheels, bedding already in use. The fresh bed and 

the force required to raise the bed frame is sheet being placed over the cylinder and un- 
reduced in the same proportion as the roller, dcr the bed in use, wrapping under about 

M, is to the power-wheel, L, or one third twelve inches ; thus prepared, revolve the op- 

thc position of the quadrants, K, j, and e ; posite cylinder outwards, this draws the 

the rollerv straps, drums, ratchets, &c. will sacking over the platform, the two beds and 

he more clearly comprehended by rcfcrrnig to bedding going with it. That in use is drawm 

fig 3, that being a ground plan, n, * hew.s ovei the cylinder on to the fioor, and its place 

one of two cylinders running lengthwise one is occupied by the fresh supply with the pa- 

on each side the bed-frame. These cylinders tient on it, he having gently turned over once 

revolve each upon an axis running through during the change, x, shews the bed-i aa and 

them, the pivots of the axis acting in the gi cove frame in which it slides, 

head and footboards of the bed-frame mark- Fig. 2, she\v.« the bedstead when converted 
ed, o and r. The axis is fixed by a ratchet- into an easy chair. Firstrai.se theknee-frame 

wheel and catch at the foot end mai’ked, o.. to an angle of forty-five degrees, which is 

Inside each cylinder are two springs upon the marked on thtf quadrant ; this forms the 

chronometer principle, but proportionately chair-seat; next raise the bed-rest to an an- 

stronger, one near each end. The springs gle of thirty degrees (also marked on the qua- 

are attached like those of the chronometer drant) ; this forms the chair hack. Lastly, 

to the axis and to the cylinder. The bed elevate the bed frame to forty- five degrees 

sacking is attached to the cylinders, being (also marked on the quadrant) and chair is 

three tunes the width of the bed-frame, one complete. • 

third of the, sacking is wound round each Fig. 3, is a ground plan shewing the posi- 
eyllnder, the other occupies the space be- tions of the vaious rollers, straps, drums. 
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rikidlieto* mA quiujb^afl^, t!i« i9rh^ of ^ch 
tiftro been already eij^kied ita tha refnNeiiice 
tofig‘. I. The epMtf mdi^ W tbe ilotited 
lines ere the kftee^firhs&e, o, c. And the bed- 
rest, a, B. Theeirde marked, a, Is 1^‘aper* 
tnre la the plhtfonn nnder ahich the bed-pan 
is placed. 

Fig. 4^ is a section of the bed.frame at the 
head boaidtie A, b, shews the two cylinders, 
o, p, the si^ posts (marked b in fig. 1 > e is the 
roller extending across the bed-frame by which 
the bed-rest, f, f, is raised, g, is a portion 
of the quadrant ; the double black line shews 
the concave platform, the diagonal Hues shew 
the bearers of the platform, those bearers 
resting upon the bed-frame; the top dotted 
line from the cylinders shews the line of sack- 
ing when strained by the springs and free 
from the pressure of the body ; the other 
lines shew different deg^reos of compression by 
the body according to its weight or the 
strength with which the springs are set up. 

Fig. 5, ^hews A section of the foot board 
platform, and knee-frame. 

Pig. 0, represents a portable bed-rest affix- 
ed on the bedstead as it may be wanted 
occasionally, a, is a fiame of brass or other 
metal supported by a standard (also of metal) 
marked, n, which is secured to the outside of 
the bed -frame at, f. 'I'he frame, a, m at- 
tached to the standard, n, by a pivot on which 
it turns, c, is a quardiant by which the bed 
rest IS raised at the head, actuated by a roller 
and strap, u, E, shows the bed-rest when 
elevated ; a corresponding frame is on the 
other bed-post, and the two are connected at 
the head by aboard marked, a. fig. 7. To 
the board, a, are fixed two quadrants, c, c, 
fig. 7, actuated as has been already explained 
by the roller, u, fig. 7, and d, fig. 6. The 
upper bar of I he frame runs parallel with cjie 
top of the cylindei. A sacking k laid across 
from cylinder to cylinder, and, passing over 
the top bars of the frame is fa«:tened to the 
lower bar by stra|»s upon studs, which are 
described by the four dots. 

Fig. 7, shews the head of the portable bed- 
rest. A, is the board ^ connecting the. two 
metal side frames, b. is the roller, c, c, the 
quadrants, d, n, shews the ead>4 of iho metal 
side-frames which sweep round the tops of 
the cylinders from, f, tii h. e, e, are the top 
bars. F, F, the lower bars and studs, c, is 
the sacking of the bed-rest, extended aoioss 
the bedstead, and strapped to the studs ot the 
lower bars, r, f. 

The bed sacking, as before stated, is required 
three times the width of the bedstead ; in the 
sacking are two apertures each conespond- 
ing with that in the platform, x, fig. 3. 
These apertures ate four feet distant fiom 
each other, or two feel eaclfxfrom the centre, 
so that when the sacking is stretched across, 
one aperture appears on each cylinder. When 
the bedstead is preparing for use, care must 
be taken to bffve one aperture in the sacking 
immediately over that in the platform. This 
will cause more sacking to be on one cylinder 
than on the ‘other, and it is on that side that 
the change bedding is to be made up, and 


whidh Ys denoted to Vim nttendaiit ky a ted 
markon tbd skekifrat tiM foot of the cylin- 
der when a ebangff of hpdding is effected, the 
other eperture is over the eetttre and the hb Ik 
of sacking k on the opi^ite cylinder, which 
IS also denoted by the red mark. Tfosisan 
iofalli hie guide to the attendant to that able 
on which the * change bed is to be made up, 
fur Was it to be made n(»on the Wrong side, 
there would not be a sufficiency of sacking 
to permit the change to be completed. 

For evacuation, the bed or mattress has an 
aperture init co. responding with the other u. 
This is closed by a cushion to fit when not 
wanted, the bed-pan slides under the bedstead 
immediately under the aperture, x, fig. 1. 
When wanted for use, revolve either cyliml^r 
till the patient is placed on his side, the 
cushion is then taken out, and the f*ody le- 
placed on the bari.-. 

Having thus described the nature of mv 
invention, and the manner of con<tructing 
and using the same, 1 would observe that I 
lay no claim to any of the parts separately of 
which the apparatus is compo’-cd, they being 
separately well known and in use. I tlipre- 
ft^jonly claim as my invention the application 
oCthe above combination of tnechanical 

{ )Wwer8 to a new and specific purpose, as 
lerein represented and described, without 
confining myself to the use of any paiiicular 
mateiial, or any particular tasliioii in the 
consiniction of the apparatus.— In witness 
wheieof. 

EnrJtIt'U Juii/ 15, 1835. 

MAGNETO-ELECTRIC INDUCTION, 
By Mil. F. Watkins. 

The production ol motion by magnelo- 
eiectneity is not new, many philosopheis 
having alreuiiy -(Uggeded and piepared vaii- 
ous mechanical contrivances by which a body 
might be made to move contiuuously by mag- 
neto-electric agency 

Among the contrivances with which 1 am 
acquainted, none can vie, either in simplicity 
oi in t eauly of design, witli that which ema- 
nated from the ingenuity of Mi. Saxton. The 
instrument as originally constructed by him 
may be daily seen in operation at the Gallery 
of Practical Science in Adelaide Street. 

Hdviog been, as you ii^know, for a long time 
extensively engaged in the construction of 
electio-dynamic and magneto-electrical ap- 
paratus, on seeing Mr. Saxion*s machine, f, 
with his permission, immediately commenced 
making one nearly after ids fashion, and at - 
terwaids conceived that it might be made to 
show an increased number of phenomena. 
Following out my ideas experimentally, I ob- 
tained distinct revolutions from eight magne- 
tic needles, together with the vibration of a 
ninth. 1 am not aware that a multiplication 
ot motion to this extent has been achieved be- 
fore ; indeed, by applying a second eliectro- 
magnet seventeen bodies might be put in nibs* 
tion at the same time, and by a judicious ar- 
rangement even more. 



WATKIN^S MAONBIO.BLECTRIC INDUCTION. 


941 


Th«^ dlrtWInfC «Meh wampattves thi» cAm- 
munivation reprateati nw appara^UB. In ar- 
raitffernapt it variaa 1*6% httie from that of 
I 4 r. Saxton *a, the diilerence being merely in 
this retpect. that Mr, Saxton piacea the ash 
^hieh carnea hia main revolving permanent 
magnet nM/5M/a of the e)«ctro«magnet, while 
my axis U attiiated The only advan- 

tage 1 obtained is that the apparatus is much 
more compact. Were llii^* all I have to ad- 
vance on the subject, I should not trouble 
you with the present communtcatiou ; but as 
I have added Seven permanent magnets in 
different situation!!, and succeeded in obtain- 
ing continued rotatory motion in all, 1 con- 
ceive that 1 have thus rendered the magnetic 
tov fiomewhat more inrure'Jiing. 

The revulvinc: niagnpia 1 have hail in mo- 
tion foi eleven hours without superintendence, 


and they were only stopped w|w« Bpy wckrfr- 
shop was closed for the day, Tb« isheniical 
actron on the copper and xioc elemei|tSQf the 
voltaic battery employed to iuduae^^polarity 
in the soft iron hy means of the coppei* i^iie 
surrounding it, is produced merely by sgUaDd 
water (not nearly so strong as sea water) ; 
and I have a '‘olution of this kind constaiilly 
in use. which has been mixed al«ove a month, 
and when the metallic eleml^nts are npvv 
placed in it, the magneto-electric machine in 
question acts without sensible diminution of 
force. 

The pendulum aud su'^pended magnetic 
needles of ilii< toy at times exhibit in a beau- 
tiful experiment of M. Plateau recorded in 
Correspondence Mathem/itt/jup et Phyaiqutt 
par M. Quetelel, tom. Vi, p. 70(1830). 



\ft). A piece of soft -iron bent in the form 
of a horseshoe magnet, paitly surroiindetl as 
at h h hy copfujr wire covered with silk in the 
usual manner. 

(c) . A permanent magnetic needle revolv- 
ing on an axis as represented m the figure, 
which axis has a contnvauce of points dip- 
ping successively into a divided cup of ineicu- 
ry, oue division of wliich is in connexion with 
the zinc element. Tiic cup for tiie mercury 
cannot conveniently be shown m this figure, 
but it is placed so that the points on tiie axi'S, 
whic'h have the effect of changing the current 
in the copper wire enveloping each arm or 
branch of the soft iron, may dip into itsuc- 
tressively as the axis rotates. 

(d) . A cup of mercury connected with one 
end of the coprier wire coiled on the arms of 
the soft iron, while the other end of ihe wire 
is immersed in a similar cup situated at the 
Other end of the axis, which it was impossible 
to show in the figure. 

(eeeeee). Traversing magnetic needles; 
two, ^ S, revolve in a horizontal plane, the 
five former in a vertical plane. 


(f). A pendulum, consisting of a magnetic 
bai suspended by one end, which oscillates as 
already described. 

(g g A mahogany stand or base for 
supporting the apparatus.'^ 


SAFETY OF LEAD PIPES PROTECTED 
BY JIN. 

f Extract of a leftrr from Mr, G. Chilian, 
dated New -York, June 23, 18i4.^ 

Dear Sir, — Obseiving, in a late numler, 
a notice of Ewbank’s pfi/eNt tinned lea l pipes, 
and having* had many applications for infor. 
niation conceruing the danger attending the 
use of tneui pipe*, for conveying water, beer, 
cider, &c., I have been induced to .subject the 
pipes of Ewbank to a few tiials, for the pur- 
pose of ascerlaming whether, from the occa- 
sional contact of acids, any deleterious solu- 
tion of lead would attend their ordinary use. 

* Abridged from tbe Philosojihical Magazine, 
No. 88. 


944 IMPQWA^^SCOVWm- 


It m well Irnowii. ih^t th« ettmmoo be«r 
pntrip, •rich a l44a«Q' Ims fr«^4Q04 
inven toth4 iiflO^r ii^pregnattoh^ 

«sp«ei&Uy &%r TAIniiataii aUcpaat for a time, 
and tlie beer to a eoar etite. The eubatitution 
of block tin ]i«oeM remove the epprebeneion 
of dangler, botite greater price oflfera a atrong 
templation to the oAe of lead. It appwrs to 
me that the lead tabe lined with tin will an- 
swer the en(» of cheapness, safety, and 
durabiUty. I wotild therefore invite your 
attention to the following experiments, which, 
if you think them of any importance to the 
public, you may insert in your JouroaL 

Expartmantf.^ Various portions of lead 
tube, coated, some with pure tin, and others 
with different alloys of tin and lead, were 
bent into the form of a semi-circle, and filled 
with vinegar of different degrees of strength. 
After standing, some a month, and others six 
weeks, with occasional disturbance, the clear 
aolbuons weTe tested, hrst with sulphate of 
aoda, and afterwaids with bihydro>sulphuret 
of ammonia. The application of the first of 
these tests, namely sul. soda, produced no 
alteration in any of the solutions, from which 
it must be inferred that they contained no 
lead. 


The application of the second test produ- 
ced, as was anticipated, a brown precipitate 
of sulphuret of tin. In the same manner, 
two fresh pieces of tube were filled with a 
strong solution of common salt, which re- 
mained in contact for some time. The solu- 
tions, when assayed with the same tests, show- 
ed that nothing but a little tin was dis- 
solved. 

It appears t}i;it in all the^e cases, which 1 
regard as galvanic effects, the tin was the most 
oxidahle metal, althouqh, when not under the 
ioducnce of polar ananxement and in the open 
etr, lead appears to oxidiaie sooner than tin. 
It is scarcely necessary to remind you that re- 
sults similar to these were obtained thirty 
years ago by the celebrated Professor Proust, 
at Madrid, who uoderioob for the Spanish 
Government an extensive series of experiments 
on the different alloys ol lead and tin, with 
the express view of determining whether the 
popular prejudices against the coatiog of cop- 
per vessels with an alloy of tin and lead, 
which IS the common practice, was ill or well 
founded. Nothing can be more 8ati«faclory 
than the conclusions he drew from hia labours, 
namely that as, in all his numerous experi- 
ments. neiiher lead noi copper were dissolved, 
there is little reason to fear the solution of 
lead from the tinning of our kitchen utensils. 

1 may just mention here, thaf'I am in the 
habit of cleaning out my soda fount.dn every 
spring with dilute muriatic acid, which uni- 
formly diftsolres the oxide of tin without 
couching the copper, which I am persuaded 
will remain ss secuiely as the sheathing cop- 
per in Sir Humphrey Davy*s V^at exi;Mri- 
ment, and for the same reason.— dmsrican 
Journal of Scienco and Arts, 


METHOD OFI^AKINO CA?JI[.LAKY 
TUBES W^ETAL. 

Eor AStfbnriieri. for the safe eombnsftioa of 
Snixtufteof oxygen andh^rdfPm^aod forotber 
purposes, it is ofieja desiralne to divide the 
end of di«rharge-ptpe into finn capillary 
tubes, of the depth of half an ini^ ,«r more. 
It is difficult end expensive lO bore such 
eper lures in a piece of solid meial^ and it is 
hardly possible to he executed at all, if the 
apertures are required to be of very small 
diameter. ^ 

Two new methods of producing such capil- 
lary tubes have been communicated to the 
Society of 'Arts — one by Mr. J. Tloberts, of 
Queen-street, Cheapside, and the other by 
Mr. Henry Wilkinson, of Pall Mall — which 
are thus described in the last Part of the So- 
ciety's Transactions: — 

A^a. Roberts's Method. 

Mr. Roberts very ingeniously and expe- 
ditiously subdivides the ejpd of a metal pipe 
into small tubes of any required depth, by 
means of pinion-wire. Pinion- wire is made 
by tak-Tog a cylindrical wire of soil steel, and 
passivg it through a draw-plate of such a 
figm^asto form on its surface deep grooves 
in the direction of radii to the axis of the 
wiie: the rilis which separaie these grooves 
from one another may bo considered as leaves 
orteeili, and of such wire, when^cutinto pro- 
per lengths, are made the pinions used by 
watchmaker^. Hence anses the name by 
which tliH wire is commonly known. II now 
a piece of thi^ wire be driven into the end of 
a tuass pipe of such a size as to make a c1o<*e 
fit with It, It IS evident that part of the 
pipe has thus been subdivided into as many 
smaller lubes as there are piooves in the wire. 
By u«>ing a draw-plate Btted to make smaller 
and shallower and more numerous gi coves 
than aie required in common pinioo-wire. it 
is manifest that wires or cores may he pro- 
duced, which, when driven into metal pipes, 
as alieaiiy described, will subdivide them into 
capillary tubes of almost any degree of 
tenuity." 

Mr. Wilkinson’s Method. 

** In the course of some experiments on 
artificial light, which 1 was engaged in about 
twelve months since, 1 was desirous of obtain- 
ing a grekt number of extremely minute aper- 
tures for a gas-burner ; and, finding it impos- 
sible, in the ordinary way, to obtain them, a 
new method occuried to me, which imme- 
diately pioduced the desired effect. 1 showed 
It at tlie time to several eminent scientific 
men, who were unable to conceive bow these 
apertures were formed; and, as 1 made no 
Secret of the method, they were equally 
pleased at the simplicity of the operation ; 
and the specimen herewith sent has been ex- 
hibiting at the Gallery of Practical Science 
for several months. 1 did not attach much 
importance to it myself ; but, as 1 do pot 
find that it is at all known, and nerw think it 
might be useful in a variety of ways. 1 btye 
sent it tor yon to tty before the Society* , and 



ON DRAWING WATER FROM DISTANT PLACES. i4S 


should 1>€i of the i^e opinion/ 1 sliaH 
feel much f>lea«iire ml ooiDmunicatinir the 
mode of operation, by Abich any num^r of 
aperturesi btrdfy viable to the nake<i eye, 
and of any length {eit^nafooi, if required) 
may be made in any meial in ten minuteeJ 
** The procesB consists merely in turning 
one cylinder to fit another very accnratelv, 
and then, by milling the outside of the inner 
cylinder with a straight milling-tool of the 
required degree of fineness, and afterwards 
sliding the milled cylinder within the other, 
apertures are produced peNectly distinct, and 
of course of the same length as the milled 
cylinder. A similar efifeci roav be produced 
on flat surfaces, if requiied.” — Mechanic's 
MagexinCm 


EASY METHOD OF FILLING LONG 
SYPHON TUBES. 

BY WILLIAM FOSTER ESQ. 

fprom Silliman^t American Journal) 

The application of the syphon upon a 
large scale, for the purpose of drawing water 
from distant places, may not be new; but j do 
not remember to have seen it in this, or any 
other country, before I tried the experiment. 

The ancients, we know, brought water 
for the supply of their cities, by means of 
costly aqueducts, over hills and valleys, with- 
out ever using the fountain principle. 

Some years ago Mr. Chapman, proprie- 
tor of a distiller in Charlestown, requested 
me to describe my plan for carrying water 
through a syphon several hundred feet in 
length, and drawing water from ontfwellinto 
another : and with the instruction 1 gave 
him, he employed a plumber to lay a leaden 
tube of three-quarter inch bore, from a well 
twenty-five feet deep, several hundred feet 
distant from the well of his distillery, which 
was about thirty feet deep, and where he 
wanted a greater supply of water. 

The operation failed. He then came to 
me, told me that I had led him into an ex- 
pensive error. I told him that, had he 
communicated to me this intensions, I 
would, with great pleasure, have luperin- 
tended the work ; but now, not knowing 
what defects there might be in the tube, 1 
consented to assist him, but my first essay 
was uncuccessful. 

The power of the syphon to overcome an 
eminence is limited to about thirty-two feet, 
answering to the column of water which 
the pressure of the atmosphere can raise ; 
or that any defect in the syphon, or any 
ajr confined in it, would be fetal to its opera- 
tion. The usnai mode of charging a syp- 
hon is by exhausting it partially by inspi- 
ration at the longer end* But [this was not 
possible with a tube several hundred feet 
long, and the expense of a pneumatic ap- 


aretqsi to procure a vacatub, wdifidd Mro 
een too great; therefore, 1 
to put it in operation by filling it with ipahWr 
both ends being stopped ; this was dooe bf 
a small branch at the summit of fhe^tube ; 
and, when filled, this branch was well eork-* 
ed, and the cork pressed down hard On 
the water, so as to exclude allAhe air at the 
surface. It was to be apprehended that 
some undulations might exist in the hori- 
zontal part of the tube, and afford a recep- 
tacle for air, which would there be confined 
without a possibility of escaping, and also 
prove fatal to tlie success of the experiment; 
but of this 1 could know nothing, as I had 
not seen the tube laid. 

In this state of uncertainty, 1 began the 
operation, and filled the syphon ; but, as I 
said before, it failed. On the second trial, 
1 observed that, when the syplion was full, 
the water in the filling branch rose and fell 
alternately, and so much that as water has 
but little elasticity, I concluded that there 
was air in the tube, and it was, therefore, 
emptied. Then, to charge it anew, and, at 
the same time, to exclude the air, it was 
proposed to perforate the lower end of the 
long branch, at the bottom of the receiving 
well, wdth a fork, just above the cork, 
which closed it. These small boles allowed 
the air to escape as it whs driven before the 
water, without losing enough water to pre- 
vent the filling the tube with ease. Thus 
was the air excluded, and the syphon put 
into operation, and continued for a long 
time, with some occasional obstniction, 
arising from the smallness of the tube, and 
the want of water at the source. 

I should suppose that there were many 
situations where water might bebrought from 
one valley to another, over any hill not ex- 
ceeding thirty-two feet or which could, 
without too much expense, he reduced to 
that point, for the purpose of irrigation, or 
manufacturing. Large quantities of water, 
as well as small, may be laised by means of 
iron mains of large dimensions ; and the 
cutting down hills to procure levels, or sur- 
rounding them, and thus increasing the 
length of aqueducts, at a great expense, and 
loss of water by percolation and evapora- 
tion, may be avoided. Mountain swamps 
may be drained, or any swamps, where a 
lower level is not too far distant for the 
place of issue, or even in a level country, 
provided some vein of loose gravel can be 
found, into which a place of discharge may 
be dug below the surface of the swamp. The 
ingenuity of our countrymen will, I am 
confident, yet find many other useful pur- 
poses to which the principle may be ap- 
plied. 



9*4 HINTS TO THE PEOPLE OF INOU— CAQtrTCHOOO MANOFACTtrEE. 


METALLIC LIGHTHOUSES. 

Mr. Samuel Brown proposes empfi^of 
bronze or essi-iron in the oenstnictioiY of lif hu 
housesy instead of stone. M e seems to have made 
out that a braoae li^bi bouse would be ioeom* 

K rably cheaper than a stoue one, that it would 
mote secure against dilapidation or subver- 
sion hj the waves, that tbe lights would bo 
better protedxed from tbe spray by which 
they are occasionally extinguished, that it 
could be erected in one-twentieth part of the 
time, and in situations where a stone structure 
IS impracticable. It has been proposed to 
place a lighthouse on the Wolf Rock, near 
the Land's-End, a position where it would be 
exposed to the most violent storms uf the At- 
laatic: and a plau. was drawn up for the pur- 
pose by Mr. Stevenson, who holds a high 
rank in this department of engineering ; which 
plan, Mr, Brown thinks, would require 15 

f ears for its execution, and cost 150,0001. Mr. 

Irown und^takes to erect one of bronze, 90 
feet high, which would answer the purpose as 
well as the stone one of 134 feet, (or 15,0001. 
and to complete it in four months. —Scot$man, 

LONGITUDE AT SEA. 

The Progresi, a journal of Arras,* stales, that 
a person residing at Fauquembergue has, af- 
ter studying for thirty years, discovered the 
longitude at sea, and formed an instrument 
which constantly points out and rectities the 
ship’s course, indicaiing the longitude and 
latitude in the chart. 


historical retrospect of the 
CAOUTCHOUC manufacture. 

( Continued ftom pag-c 231.) 

Hitherto caoutchouc iiud been supplied 
entirely form the American continent , but 
near tue close ot the last, or tbr^ bcguiing of 
the present cenluiy, it wa^ tlmcovered that 
several kinds of plants growing in the East, 
inough veiy diil’erent in appearance from the 
hecea of Mexico, afforded the same substance, 
or one very much it^oenibling it ; and hope> 
w&ie again rai.sed that extensive use might he 
made of the juice lu its fluid state Mr. ilowi- 
soii ex penineiited diligently with it, and he-ides 
making gloves, shoes, &cc., u process practised 
by the Indians of Para, he I'roceeded to 
saturate with it tooselv- woven fabnc'>, such as 
Cossembazar gloves and stockings: — 

Having drawn them upon ih^- wax 
moulds, 1 plunged them into vessels contain- 
ing the milk, which the cloth gieediiy absorb- 
ed. When taken out they weic so completely 
distended by the gum in o^ulution, that, 
upon becoming diy by exposure to the air, 
not only every ihicad, but every flbre of the 
cotton had-its own distinct envelope, and in 
consequence was equally capable of resisting 
the action of fluid bodies as if of solid guru. 

This mode of giving clqfh as a basis 1 
found to be a very great improvement; for, 
i«»ide8 the addition of agrengih received by 
the gum, the operation was much shortenea. 


** Woven subsUneev that are to be covered 
with the gum, ae ahm tbe fooulds on which 
they are to be placed ought to be considera- 
bly larger than the oodiee they are afterwards 
intended to flt ; for, being much contracted 
from absorption of the milk, little alteration 
takes place in this diminution of size, even 
when ary, as about one*third only of the fluid 
evaporates before the gum acquires its solid 
form.^* 

From these experiments, Dr, Anderson an- 
ticipated immense benefit to our Ashing 
and commercial ^terests, from the applica- 
tion of the fluid to nets and cordage; and to 
the arts, from its use os a varnish. Still, 
however, there remained the difficulty of pro- 
curing It ID sufficient quantities ; partly arising 
from the distance and wildness of the places 
which produced it, and partly from the diffi- 
culty of preseiving it. He, therefore, stre- 
nuously urged its cultivation on the coasts of 
Africa, as the nearest tropical locality. No- 
thing, however, came of his zealous aud well- 
ment efforts. 

In Nicholson^s translation of *' Fourcroy s 
Chem stry,” vol. viii. (1804), we have a long 
article on this substauce; its remarkable 
fitness to many purposes in the art:: is stioug- 
ly stated, and iuu<es,a8 it was (hen empiuyi d« 
are^enumerated , but no better expedient for 
extending its u^e is suggested than to import 
the juice of the /leiea with caustic alkali added 
to it,” which prevents the elastic '* substance 
from precipitating;” while it is distinctly said, 
that “ it^ remains adhesive anil vi'*cid in the 
solutions ’m fixed oils— th.it “ when dissolved 
by the oils of lavender, a-pic, turpentine, 5cc., 
with the assistance oi a gentle iieot, the viscid 
comhmation iLiuains adhesive, incapable of 
drying, sti^.kirlg to the hands, and. in fdci, of 
uo utility*’— and that most of the varnishes into 
the composition of which it is made to enter 
by a mixture of fixed and volatile oils, *• have 
the inconvenience of sotiening and becoming 
very adhesive when exposed to the rays of the 
sun or to heat.” 

That no lurtlier advances had been made 
up to 1807, is rcndeied luglily probable by 
the ciicumstanre that no mention of the sub- 
ject IS to be found in ihe immen-ie coileciion 
of scientific notices forming the 2d volume 
of Dr. '1'. Young’s “ Leciuies on Natural 
Philosophy,” more than la implied in giving 
the titles of some of t!ie books we liave aireadv 
quoiedir Even tlie substance itself is raiely 
mentioned, and then vviili very different 
views, while the only nolioe of water-pioof 
cloth IS a lepetition of Vauqueliii’s conjectnie, 
dial ” the operation was perfoimed by mt-ans 
ofsoap, glue, alum, and aliitlesulphuiic acid.” 

No further improvements .seem to have 
been aliempled before 1820, the date of the 
fii a! patent taken out by Mi .Thciuas Hancock. 
It will be observed, that, up to thi.s time, no 
leal progress bad been made towards lender- 
iog caoutchouc available for popular U'^e, 
owing, on the one hand, to the iinpO'Uiibbty 
of obtaining the liquid juice in a proper state, 
and in sufficient quantities ; and, on the other, 
to the onmanageallenesB of caoutchouF'M’heti 
it bad once become solid. 

(To be Contmued.) 
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A VALUABLE PAPER ON THE MANUFACTURE OF GLASS. 


ON THE MANUFACTURE AND USE 
OF SOLUBLE^LASS. 

(Tan»l«te<l from •* Tmhe 4e Thlmle appllqiiee 

aHX Arti, pur Mr, DuinM/’ by JHinet H«nvick» 

LL. D-f Prnfi'ttor of Nnt^ Exp. Pliiloaopliy 

■lid Cbemlstry hi ColumbtH ratiese. New Yuik-) 

Soluble rUss is a simple silicate of potassa 
or soda, which unites perfect solubility in boiU 
ing water to some of the general properties of 
coinioon glass: besides, although the uses 
to which soluble glass is applied are very 
different from those of common glass, the 
study of it will furnish such*exact and close 
analogies to otherdescriptions of glass, that we 
aie compelled to incluile it m the group of che- 
mical compounds which they form. 

The discovery of soluble glass and of its 
uses, is due to a distinguished German che- 
mist, from whom we derive all we have to say 
in lelation to it. This glass, when dissolved 
in water, forms a liquid which may be applied 
to cloth or wood, for the purpose of render- 
ing them mcombusiihle. In fact, hy the 
evaporation of the water in which it is dis- 
solved, a layer of asubstance capable of fusing 
when heated, is deposited on these bodies, 
which is capable ol piotecting them Iroin the 
contact of air necessary for their comt ustion. 

Pr«p^ratiort.-~ Soluble glass may be obtain- 
ed by dissolving puie silea. obtained by pre- 
cipitation, in a boiling solution of caustic po- 
tASsa ; but, llus pi oce8.s, being both inronve- 
tiieiu and costly, cannot be practised upon a 
large scale. -• 

When sand and carbonate of potassa are 
heated together, the carbonic acid is never 
wholly driven off, except when the sand is in 
excess, but the whole of the caibonic acid 
may be expelled by adding powdered char- 
coal to the mixture, in such proportidVi that 
the carbonic acid of that part of the carbo- 
nate ishich IS not decomposed may meet with 
a sufficient quantity of carbon to convert it 
into cai I onic oxulc. In tins way the silica 
first foinis a silicate m thtf piopoitions con- 
tained in common srl.iss, and diives off the 
ayiprupriate equivalent of carbonic acid ; then, 
ata high hpat, the rer.tof the carbonate of potas- 
•a IS decomposed by tiie carbon, the caibonic 
oxuleescapes, and llie jiotassa , thus freed, either 
sublimes, or combines with the glass alieady 
formed. 

In order to obtain soluble glass of go(Ai and 
uniform quality, certain precautions are 
necessary. Tlie caibonate of pola«:sa em- 
ployed, must be purified.* If It contain much 
chloiide of potassium, the product will 
not be entirely soluble in water, and a glu- 
tinous residuum wdl be left. In addition, tbe 
glass will be bable to effloresce. Sulphate of 
potassa does not produce any bad effect, be- 
cause u is decomposed by the carbon, when 
the matter continues sufflciently long in 
fusion ; but without this precaution^ the glasi 
will contain sulphuret of potassium, which 
also has a tendency to efflorescence. 


* reatUah tieinx the purer form, we shall use 
iu uame In the pricitcal pan , 


The sand must be pure, or at any rat# must 
not contain any notable proportion of lime 
or alumina, for these earths render a, part o£ 
the glass insoluble. A small portion of ORida 
of iron has no influenpe on the qualities of 
the glass. 

The sand and carbonate of potassa (pearl- 
ash) are taken in the proportion of two of the 
latter to three of the former, and to 10 parts 
of peai lash and 16 of sand, 4 parts^f charcoal 
aie added. A less portion of charcoal must 
not be taken ; on the contrary, if the form of 
potash employed be not sufficiently pure, q 
larger pi oportion of charcoal may be advan- 
tageously employed. This substance accele- 
rates the fusion of the glass, and separates 
from it all the caibonic acid, of which there, 
would otheiwise reinau^a^mall quantity, 
which would have an |p|||||PQs effect. 

In other respects the same precautions that 
are employed in the manufacture of common 
glass, are to be observed. The materials must 
he iiist well mixed, then fritted, and finally 
melted in a glass pot, until the*ma66 be- 
comes liquid and homogeneous. The melted 
matter IS taken out of the pot with an iron 
ladle, and the pot is then filled with fresh frit. 

'i'iiirty pounds of peai lasb, 45 of sand, and 
l2lbs. of powdered charcoal may be taken for 
a charge ; with this quantity the heat must 
be continued for 5 or 6 hours- 

The crude glass thus obtained is usually full 
of air bubbles , it is as hard common glass, 
ofa blackish giay colour, and transparent at the 
edgeA, .iiometimes it has a colour approaching 
to whitene«!s, and at others is yellowish orred- 
ish , these are indications that the quantity 
of charroal lias not been sufficient. 

If it be exposed for some w'eeks to the air, it 
undergoes slight changes, which rather tend 
to improve, than injure its qualities It at- 
tracts a little moisture from the air which 
slowly penetrates its mass, without changing 
its aggregation or its appearance, it merely 
cracks, and a slight efflorescence appears at 
itssuiface. If it be exposed to heat, after it 
has undergone this ciiange, it swells up. 
owing to the e->cape of the aqueous matter it 
hasabsoibed. 

In order to prepare it for sohuion in boil- 
ing water, it must be reduced to powder by 
stumpeis , if tins weic not done, it would 
divsolvt* looslowly. One part of glass requires 
from 4 to 5 of water loi its solution. 

The wale: is hrst heated to ebullition in an 
open hmlei, the powdered glass is then added 
by degrees, and must be continually stirred, 
to prevent it from adhering to the bottom. 
The ebullition must be continued three or four 
hours, iiiiiil no more glass is dissolved : the 
liquoi will then have acquired the proper 
degree of concentration. U the ebullition be 
checked before tdiis state is attained, carbonic 
acid will be absorbed by the potassa from the 
air, which will produce an iDjurious effect f 
for the same reason, too great a quantity of 
water must not be employed, for, during tbe 
long evaporation which will then beconae 
necessary, the oarbonic acid of the water will 
readily combine with the potassa, and cause a 
precipitation of the silica. 
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When the liquor becomes too thick, before 
the whole of the glass is dissolved, bolting 
water must be added. 

Wbeu the solution acquirc'd the consia- 
tence of syrup, and a density o( 1.24 to 1.25, 
it is sufficiently concentrated and fit for use. 
It id then permitted to rest, iri order that the 
insoluble pails may be deposited , while it is 
cooling, a dhriaceous pellicle foims upon the 
surface, which a i'tei a time d^appears of it- 
self or may be redi^solved by depressing it m 
the liquor. Thi'j pellicle bcgiiK to appeal 
during the ebullition, as the liquor approaches 
a State of concentration, and may even 
Setfertfr indicate this Slate. 

crudeclass is of a proper com- 
posttioni a few saline impuri- 
ties, and no potassium , it may he 

^eated in the have descubed. Hut 

if it contain any nol^lc piopurtioti of these 
eubstanres, they must be separated befoieitis 
dissolved y till', stparation may be effi citd in 
the following manner :--']'he powdered class, 
is exposed to tiie action of the dir lot thiee or 
four weeks, duiing which time it must f e Ire- 
qiiently stirred ; and li it run into lump^j, 
which will happen in moist weather, they 
must be broken up. I he glass as we have 
stated attracts moistuie fiom the air, and the 
foreign substance.s either separate or effloresce. 

' It then becomes easy to remove them lioin the 
glass. It is spiinkled with waiei, and fre- 
quently stined. At the end of three hours 
the liquor is removed, it will then contain a 
part of all the saline impurities, and a little of 
the silicate of potassa ; the powder is again to 
be washed with fresh water. Soluble gla»>s 
thus treated, readily dissolves in boiling water, 
and the solution leaves nothing to be desiied. 

As soluble glassis employed in the liquid 
form alone, it is kept in ihi.s .state for use. •' o 
preserve ii, no particular care is necessary, as 
even afiei a long space of time it undergoes 
no perceptible cliange, >f^tjie solution have 
been properly prepared, 'i'he only precau- 
tion is not to allow air too fne an access to 
it. 

A similar product may be obtained by 
using a carbonate of soda in<:tead of one of 
potassa. In tins ca-e, two pait*! of the sorla 
of the shops is requned for one of silica. 'I’his 
glass has the same yuopeities as tlie other, but 
is more valuable in Its uses. The solutions of 
these two kinds of glass may be nnxe.J in any 
proportion whatever, and this mixture is moie 
set viceable in some cases, than either of them 
separately. 

Prnperttes . — Soluble glass forms a vi-rid 
solution, which wlien concentrated becomes 
tuipid and opalescent; it has an {.IkaliriC 
taste and reaction. The sohition mixe's in all 
proportions with water. When the density 
of the solution is 1.25, it contains nearly 28 
per cent, of glass ; if the coiicentraiion be 
carried beyond this jioint. it becomes so viscid 
that ilmay be drawn out in threads like molten 
glass. Finally the liquor pat>scs tri the state 
of a vitreous mass, wfiose fracture is conchoi- 
dal ; It then re*!embles common glass, except 
in baldness. When the solution is applied 


to other bodies, it dries rapidly at eoinmon 
temperatures, and foma a coat like a varnish. 

Soluble glass, wfien dried, does not undergo 
any perceptible change when exposed to the 
air, and attracts from it neither moisture nor 
carbonic acid, neither has the carbonic acid 
of the atmosphere any well marked action ou 
the concentrated .solution , but when a cui- 
reiit of carbonic acid is passed through the so- 
lution, the glass is decomposed, and hydrate 
jj^ofsilicii deposited. Hut a weak solution Ije- 
comes tuibid on exposuie to the ait, and is after 
a time Uei'ompo''’efl wholly. When the gla^s 
IS impure, an efflorescence is formed aitei a 
while, which may he i>ioduced either by the 
cat honate and hyposulphale of pota.Sba, or by 
chloride of pota^siiitn. 

Soluble gla'«s di>.solves gindually without 
resnluum m ijoilinc water , hut in i old water 
tlio *Jolulion IS so ^low as to have led to a belief 
that II does not ilis^olve at all. It howexer 
nevfci heconiL'S ( ntiiely insoluble, except w.hcn 
it contains a much laiger pi opoi fiori of vjlica, oj 
when It is mixed witli other bojUt;**, such as the 
e.irihs metallic oxnles, 6t£., with bbicli douhle 
01 triple s ilts are formed, aS i:j tlie 'case in the 
common ulissc'*. 

Solufde glass w\iich has been exposed to the 
a»r and isalterwaids suomitti'd to the aefonot 
heat, swells and cracks at hiht, and melts v\iih 
dilficiiltv. it tiom loscsabout 12 pci ccn'. ot 
Its Weight. Jttheietore contains, even when 
solid, a consnleiable quantity of water, whir h 
it doHs not Jose when simply dried by exposuie 
to tlie L,*r. 

Alcohol prec'p’tafes i‘ unaltered from its 
solution in water. When the soluiion I'l 
concenirated. bat little alcohol is requited for 
pfecifatatiun, and it need not be highly iccti- 
fied. Pure soluble glass may therefuie le easily 
obtained from an impare solution by the uso 
of alcohol. The alcohol being added, the gelaim- 
oub piecipitate is permuted to settle ; the si, per- 
naiarit liquor is decanted, the precipitate colleci 
eti, rapidly ^llned aftei tbeaddiiiou ot alittlc cold 
water, andsubject jd to piC'^sure . In truth. How- 
ever, this process I-' attended xviih some loss, tor 
even cold watei wdl i apidly dissolve the piecipi- 
id’cd Rla^JSjin consequence ofiisminuledivisioo. 

I'he acids decompose the solution ol glas*^. 
Theyabo act upon ii when solid , sepaialin.^ 
the silica inthefurniol powder. 

— 'I he propel ties of soluble glass fit it 
for numerous and varied a i»plicalions. It has 
been u'^ed in tlie theatre ot Alunich as a mean^ 
of .safety fiom fire. 

All sorl^ of vegetable matter, wood, cott ii, 
hemp), lincTi, paper &c. ai e. a? is well knonc, 
comtmsidile ; but in Older that they shallhii/Di 
two coudittons aie requi'.ite, an elevated teui- 
peraiure, and freecoiiiacl of an, to furoislilae 
oxygen oeccssaiy lor thcii trauslonnalion inio 
water and carbonic acid. When once set on 
fire, their own combustion develops the heat 
necessary to keep> up the chemical action, i»ro- 
vided they be in contact with air. Ifdepiived 
of such cr>ntact. and made red hot, they will, it 

is true, yield infiammable volatile products, but 
the carbon which is left will not burn, as it is 
deprived of air, and thus the combustion will 
stop of itself. Such is the part which all the 
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fixed fusible salts are capable of performing, 
il they be, in addition, composed of substances 
incapable ofyieldiog theif oxygen at a loiv led 
heat, to either carbon ortiydrogen. These 
Halts melt as the vegntstbld matter becomes 
heated; they form upon it a coat impenetra- 
ble to the airland either prevent altogether, 
nr limit its combustion. 'I'he phosphate and 
boiate of ammonia have such a ch.iracter, but 
they ate so leadily soluble in cold water, ns to 
he liable to objections which cannot be urged 

against coliible ftla'-s. _ 

"Although soluble gla<.s is of itsell a good 
preservative from fiie, it the object let- 

ter vviieii it is mixed with another incombus* 
tiblehodv 19 powder. In tins case the solu- 
tion of glass acts in the same manner as the 
oil of painters. Theseveial coals have more 
body, herome more solid, and more durable ; 
and, if the substance which is added be of 
piopci quality, coagulate liy the action of hre 
into .1 stionglv adhesive erust. Clay, whit- 
iiii;, calcined bones, powdered glass, &c. may 
all lie employed fa/ 1hlspurpo^e; bulvvc can- 
nof vet say witli certainty winch of them is to 
be prf'lened. A mixiuie of clay and vvlming 
appears to be better than either used separately 
Calcined bones loim wuli soluble glass a very 
polid and adhesive mass. Lithaige, wlc.ch, 
with liie ula^s, inak* s an easily fusible ivjx 
ture, floes not gue a product fitted coat- 
ing wood, as the nii.xt»ire contracts in drying . it 
llieiefoie cracks, and la easily "epciraU'd. Hint 
gla^s, and crude soluble glass;, me excelb^nl 
addition*?. The laUer ought to he exposed to 
tile .111 alter it i& pulveiired, in ordei .^ratli.ict 
moistine. Hit be mixed with solution, and 
brj then applied to any body whatever, it m 
asihori time lorms a coating as luid as atone, 
which, if the giassbeof good qua uy, is uimI- 
teiahle bv expo-ure aiidresi'iH tire adiini ably. 

Tlie icoriae of non ami lead, fclsp,fi , fluoi , 
may at 1 be cm plor cd with siduble glass; but 
expciu-niii alone can decide which of these 
s(ilj-;.iiirea w fu'-.t, .itid (Cl what propoition thev 
me to bo employed. We should advise lli.it 
Itic tini coat 'ohindd always^ lie a simple solu- 
tion ol the , and tu ii a simdai -.Dlutiori be 

appli'd ovci coals composcfl of its mixiuic 
wiili other substances, pvirtu‘ul.ii 1> when such 
coat !«. une\ cn and unigh 

The last named substances form a solid and 
durable coating:, wdiich suffers no chaujre by 
exposure to the air, does not involve any 
great expense, and is readily apjdied. But, in 
order that it may not fail, particular care is to 
betaken both in preparing and employing it. 

In order to cover wood and other bodies 
with it, the solution must be made of a pure 
glass, lor otherwise it would effloresce and 
filially fall off. However, a small degree of 
nnpurity is not injurious, although after a 
few days a slight efflorescence will appear ; 
this may be washed off by water, and will 
not show itself a second time. When a 
durable covering is to be applied to wood, too 
strong a solution must not be employed at 
first; for in this case it will not be absorbed, 
will not displace the air from the pores, 
and in consequence will not adhere strongly. 
It is a good plan to rub the brush several 


times over the same place, and not to spread 
the coating too lightly. For the- last coats 
a more concentrated solution may be employ- 
ed, still it must not be too thick, and must 
be spread as evenly possible. Each coat 
must be thorougly dry before another is ap- 
plied ; and this will take, in warm and dry 
weather, at least twenty-four hours. After* 
two hours the coat appears to be dry, butU 
still in a state to be softened bg laying On 
another. The same inconvenience will then 
* arise, which occurs Vthen a thick coat of a 
concentrated solution i- applied ; the coat will 
crai k, and does not adhere. This, however, 
is onlv the case when potas'^a is the base of 
the glas^.for that formed from soda does not 
appear to crack. 

In applying soluble glass to the w’ood-work 
of the theatre at Munich, lO per cent, of yel- 
low clay (ochrr /) was added. After six 
months, the coat had suffered but little 
change ; it was damaged only in a few places, 
where it had need of some repair. This arose 
from a short time only having bfcen allowed 
for the preparation and apjdication of the 
pia^s, and they were therefore done without 
proper attention. 

When this models employed for preserving 
a tlicatre trora fire, it is not enough to cover 
the woodwork, it is also necessary to preserve 
the scenery, which is still more exposed to 
dnutrer. None of the methods yet proposed 
for this purpose appears so advantageous as 
soluble glas^?, tor it does not act on vegeta- 
ble matter, and completely fills up the spaces 
between the thread ; it fixes itself in the web, 
in such il wmy that it cannot be separated, and 
incicases the durability of the fabric. The 
firmness which it gives to stuffs does not 
injure them for use as curtains, because it 
does not prevent them from bidug easily 
roiled. So far as the painting of scenes 
is conceined, the glass forms a good ground 
for the colours. To prevent the changes 
which some colours, Prussian blue and lake 
for instance, might undergo from the alka- 
line matter, ir will be necessary before 
painting to apply a coat of alum, and then 
one of whiting. 

There is no great difflculty in applying 
soluble crbis:- to cloth'^, still this operation is 
not so easy as might at first be imagined. 
It IS not sufficient to coat or dip them in the 
ablution : they still reipure after this opera- 
tion to be vubjected to pressure. This object 
might pci haps be best attained by passing 
them betw^ceri rollers plunged in the solution. 
When a cloth is only coated with soluble 
glass, is put into the fire, it will remain 
incandescent after it is taken out. 7'his is 
not the case wdieii it has been properly im- 
pregnated w'itlj^ the solution. A still better 
purpose is answered in this case, when li- 
tharge has been added to the bolution. The 
stuff in drying yields to the shrinking of the 
mixture, and becomes inseparable from it, 
which is the reverse of what happens when it 
is applied to wood. A single part of litharge 
in fine powder is sufficient for fourteen parts of 
concentrated liquor. 
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MODERN PI^INCIFIM OF NATURAL PHtLOtoPHT. 

^ Soluble floei *>. capable ckf many other op- It may be used In place of glue or lalariasB. 
plications, and particularW as a cement ; lor in applying colours, aithon^h when employed 
^Bhis use it is snperiOr-^to all those which hays by itself, it does liot make a varnish which 
hitherto been employed^ for uniting broken w^ preserve its transparency when in contact 
^lass, porcelaim dtc. with air,.— AfecAsmVs Magazine* 


* THE 

STUDY OF SCIENCE, 

A FAMILIAR IlfTRODUCnON 

TO THX " 

PRINCIPLES- OF NATURAL PHILOSOPHY. 

.-J, • 

At/jmeoamg our readers, there may be some who base not had opportunities of becemlnf at- 
q|ualilted'i»Vriih the recent elaborate researches and iii|:eni«uB speculations of learned men 
In tl^^aOveyM departments of Natural Philosophy, we have determined to devote a certain 
iHimber 'Of papes monthly, to form a series of lectures in the several branches of science, by 
' way of a familiar introduction to the study of Natural Philosophy with modern discoveries* 

‘ r GEOLOGY. Before giving a delineation of the order of 

Ol^Tdfy is a greek word, "'compounded of rocks, we must remark, that, aUhoughthisez- 
thd earth, and /ogo5, a discourse. While hibits the taw or rule as to the succession of 
St ^isiobyjlous that it constitutes a ;,v«ry import strata, they following each other invariably 

’ liht tnd attractive study, it is equally plain after this manner, yet all are not found m 

^V:tKht it is attended with considerable difficuU Cj^ery, or indeed together in any entire series, in 

codsequenne, especially of ourinabi* any one situation. Many ot the paiticular 

lity |fn>penetrate far below the surface of our classes are olways absent ; and there may be 

globe, sod in fact the restriction of our exami- only two or three piesent. But the law of suc- 

Bitfods to ofily a portion of the land. We stand cession is never violated ; that is, tho^e winch 

oh, ,t^ borders of oceans and livers, or look sustain others are never uppermost and recum. 

antb , ravir||,eS| minesi and the clefts of moun* bent up’on them, and tire rma. ifone, two, 

.,tains^ like<iqiikdts that sVim the surface or pace or more of a series is missing, the rest in going 

the rim of.'e tmall vessel of water, or traverse downwards are all rocks of the classes below 

'* ''the ')ii;lhttpiole*hilliB the fooupath. the one in question ; or upwaids, those which 

- ' Wd ttitgiit here' advert to somje of the sys> belong to a supenneumbent seites, lo this 
tems which , hate been framed to explain the lespect, theiefore, Ibereis noconfu&ioD. 
present appearances of the surface oi, as il 

^hae been celled, the crust of tlie earth ; but The position of the strata, however, 19 ex 
italements of ibis nature wi If be beiierdefer- tremely irregular. Some are hoi izontal, some 

yed tiWaomC Of the pril|c|if1 lacfe.w hich have almost or quite peipendicular ; and the dip or 

heenHkbserved sliati tm pen stated. Cteat inclination of others is diveisified at evety poS' 

diireikitict of opinioAklila^V^VBiled On many »'hle angle. To a superficial observer, this 

V pointy among geolegibte; and althovigh our h disarrangement appears acc-idental, and he is 
knowledge of facts is coniinually increasing. naturally disposed to regard the dneclions, in- 

we cannot' bu said to have yet advanced be- clmations and fiequent convolutions of the 

yond the surface of the scieOce. ro asses as mere confusion, as li all had been 

NaturaUyj one of the firat subjects of remark thrown together by some mighty power into a 

is the positron, relative situation, and general disorderly mass. 1 his very disoirier, however, 
character of the rocks that constitute ihcstruc- »» unquesnonable proof of ile^sign and wise 
ture oftheeaith. Tbay not auly differ fiOm aupeiintendence— a dengn Which pervades 

each other in their essentia) elements, but in the ufliverse as well mils apparent contingen 
their figure, magnitude, and position, as well as m lU most consecaiive anangmenis 

asittoiher circuroslanrcs. They lie in strata and nicest adaptations. If all the strata or 

or beds, and layers. The word Mtratum. of layeis of rocks on iheeaith’s surface had been 

which strata is the plural, signifies bed, and is placed horizontally one above ihe other, it is 
used to express the order of rocks. Hence, evident that we could only have become ac- 

when a mountain, or series of rocks, is com- quainted with the superior senes and beds of 

posed of a similar and undivided mass, it is coal, salt, metals, and othei suh-^iances which 

•gidtobeunatratifiedi which.Viowever.is com- belong to the inferior strata, could never have 

paralively rare. The crust of the earth, regard- been available. Upon the supposition, too, 

ed as a whole, is disposed in layers or beds of that these layers had been wrapped round the 

earth, atoner and various materials, and is. nucleus or solid body of the globe like the 

therefore, stratified. These strata are, in one coats of an onion, the earth would have pre- 

respect, regular; in another, extremely irre- senied nothing to the eye but a monotonous 

S iilar. In the order in which* they occur, no- plain ; innumerable varieties of animal ana 

ling can be more regular ; but in the direc- vegetable life could not have existed ; and ine 

tion or Inclination in which they are found, the fertility which now reeulte from the descent ot 

utmost irregularity prevails. dew, the formation of tprings, the gethii*« 
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wRiersof UhwRttd inner eea^ and the flow of ration and love of Hi<< wisdom, power, and 
rivers, would l^^ve been precluded. What benifrnitY who irovems the universe 1 
modiflrations of neauty, then, what combine- 'I hefollowmi; sketch repreaents the mattnof 
tiooa of utility every where challenge our admi- in 4^hich different clas<4es of rocks ate diapneed.* 


niFBERENT KINDS OF ROCKS AND SOILS. 


Vegetable soil i 

{ Sand clay, gravel, with bonea of animals of ' 

apecies which now exist . . . . : | j 

/Deep beds of gravel, large* loose blcmkai"* 
1 sand, con ttflninK bonea of extinct animals, i 


baud, clay, pebbles, bedaot hard white sand- I 
* -• stone, many beabhella, bones of eiftinct ' 

animals 

Alternations of limestones, with fresh-water j 
^ shells, clays, and limestones containing 

. marine shells ‘ -V ' V 

Thick beds of clay, with sea shells ; beds of 
•« limestone, extinct species of plants^ and 
L fiuits, land, and amphibious animals... i 

f Chalk with flints | . 

I Chalk without flints I 

' Chalk marl ; . . l y. . ■ * 

Green sand I 

■« Thick beds of clay 

Yellow sand, with beda ot iron ore . . . . • 

. Argillaceous sandstone 

’ Limestones 

Beds of clay * 

I Limestones with corals 

' Beds of clay 

1 Thick beds of limestone 

. Thin beds of limestone and slaty clay . 

Red marly sandstone . v 

Limestone containing magnesia 


I { 



f Coal measures, containing various seam^ of 

12. < coal, beds of ironstone, clay, sandstoneri 

L and freestones 

13. Coarse banastone and slaty clay 

r Thick beds of limestone, and slaty clay and 
\ sandstone alternately 

15. Dark red sandstone, with beds of pebbles. . 

f Thick beds of slate and sandstone, occasion- 

16. -I ally impressions of shells, with thick beds 

L of limestone 


Slates and hard rocks alternating, in which 
no trace of animal remains have been 
found 


\Tn be continued.) 
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4 POPULAR COURSE OR A$TRO- 
- NOMY*. 

I. 

, limiODlTCTXON 

The&b can liaTe been no period in the 
vf history of mankind, in which they did not 
' (ehold, with a desire to comprehend thdtn, 
the changes vhich arc dail> taking place m 
the face of the heavens above them , and 
there can have been none in which they did 
not perceive these changes to sympathi/e 
with others in the siirtace of the earth around 
them. He who looks out upon the hLavens, 
beholds a canopy spicnd forth like the half of 
a great sphere, of which he appears to oc- 
cupy the centre In the day-time, when it 
IS of the colour of azure, — the hue of light in 
which his peiception of its existence is most 
pleasant to him, — the sun d iily takes his 
course, m a zone, across this fair oiiiopy 
“ like a giant th it rr news his atrti\gth As 
night approaches, the ciutnin of the heavens 
gradually loses its transpaieat azure tint, 
bccoracb opaque , darkens, and at length it is 
black as sackcloth ot hair then coint the 
millions of the slai>s, and aie strewed like 
gems upon its surface , and in her st ison the 
moon walks forth m her brightness, and 
holds swa> amid the dicarv watches of the 
night. These cfai/v change •« m the hea\cns 
appear to have but little rcl ition to the 
changes of vegetable life but cm r the whole 
of the anim ited creation tht ir p ) vei i-> 
absolute Ihc song of the buds b 
comes mute at nighttill, and agui 
wakes only to welcome the re turning sun 
The bea'*t In s down in the forest the leptile 
crawl*, to his Kir, and min himself sinks, 
under the irijstcriou'. influence of the cli lug- 
lugheicens and returning to that state of 
oblivion, out of which his birth tiist brought 
him, he stretches himself out to sleep Such 
is the experunee ot a ilav Thatofaxeai 
brings a still fuithei knowleJge of the won- 
derf il syrnpithv between the. th luges m the 
h» averis above him an! tho'.e lu the things 
around him He sees the «un not dailj to 
describe the siine pith in the he ivens bat it 
one time to travel o iliqiuly i rn s them in a 
higher, and at another time in a lower zone 
so as at one iirnc to h ive a longei course to 
run, and at another a shorter , and thus it one 
time to give him i longer, and at another a 
shorter day This ehanjre in the elevation and 
consequent length ot the su iK oblique p ith in 
the heavens he soon per tivc'- to be coupled 
with a change m his own pi rceptions of the 
intensity of he it and eoM when the sun’s 
path IS lowest or most oblique he is colder 
than when it is highest And not only do his 
own feelings svmpathize wit^j this change 
but all nature around him Ihe band that 
covered the beast of ihe forest with a eoat of 
fur, now thickens its garment The bird, 
whose path H free in the heavens now guid&el 
by a spark of that intelhgcnc e which called it 


* Tbm course will be Buec ceded by similar 

ones on otber subjects 


into , — .Bfcwtt 

of* iMimeraky in aomc i^ote vnaamre^^ 
of tho earth, ond mke it. The green herb 
wither#, the bloaeoA dice, the leaf becomes 
sapless, and falls to the ground. Is it pos- 
sible, that he who beholds all these changes 
mound him, and who is thus deeply interesW 
ID them, who cannot but see tliat they are all 
bound together as by a chain, and made to 
sympathize with one. another, should not 
seek to trace out stiil more of the mystery of 
their union, to know niorc of its nature and 
law->, and to unia^d it**> enuse 
Minis iJtcts'^aMly and fi orn the very mode 
and nature of his cvi^tciicc, a speculative 
being And of all subjt cts of specAlation, the 
chiigesin the heavens are probably those 
which first aircst(,il his attention How 
r unestly niu^t the master spirits of those 
d IV-., when the secret of the universe was un 
kiio vn, hive wi'.htd and hive laboured ti 
account for phinonuaa which ve now so 
readily evplain, bv means of oui knowledge 
ot the fotm of the c irth how must the mys 
tenons altei nation of d iv and night and the 
m 1 h it the si i ons, h ivc di>.ti uted them, 
wr aned then imagination, andi erpkvcd thur 
reasoning 


Qiy» miM c impes 'iiit laise, q iid tc mperet 

Stf llu sp > iti sun jiissTue v igeiiti ret err« ut 
Qui 1 |tctii(t (hcuium lunit , q ml proicrat 

t I !>»• 11 

Quid v» lit 1 1 posHit re rum com >rdi i dm ors* 
It V IS nj thc'^e \ f thit ITorierdt enl I 
tl *. ihlii u hut r lit *. rislactory spccu'a 
tio is )f 1 1 I 1 (ir I'.p lus 

llu m ^ ilv f 1 1 1 e-J in the heavens con- 
trolling- I Uiv dc all the phenomena of 
aiiimi 1 vcgitabl lit in i s inlv pouple 
t u mstfvc in the mind wi^-A th dir ta^ency 
ot the supernitural wc d and thus it w is 
that the islionoinv of the in lent*, bte iine 
iiuoipot ited with then iTiytholo>^y 7 lu sKy 
was Vtius or Li v i — k was etciuil ind 
unchingiiol thotiv J st u s wc ic its u g ms 
of VIS on the pi im t , ot wnich the control 
ling pjvvti VMS the snri tolled etern illv 
«(( M 111/ tl then not on in concentnr oibs 
oteiv^til around the c nth J lu st planets 
thfy cdh i^ods, and the ir pith was along the 
milicv wi> 

F st via feubliinis ri i > imniff st i sere n > , 

Lieu *1 no lilt I li ihel oul u ii itabilisipso 
flu ittr iBtSupcris id m igui if la FunantiB 
llc{, ileinque di. inuinl 


• What enuses «c t bounds t > the sea >r 
vsry the ri turning se isc us r Whctbii the 
stars m;\t ot the insetV* s oi by ihe ordf i of 
fi higher p iwt r ’ W ha! f( ii k< ns the late « t 
the nil on r t xtt nds be r t i full orb ? w b it 
IS thi nature and pi w< r oI thi sc prinriplts ot 
things, which, although always at vuriauce, 
yet always agree ?” 

f “ There is a way in flio exalted plain of 
heaven, easy to be scon iii a clear sky a«d 
whieh, distinguishable by a remarkable while 
ness, IS known by the name ot the milky way 
Along this the road lies open to the courts u 
the nobler dc ities, and to the palace of the 
great Thunderer —Ovid 
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They repreeented them by letters in the ord^ 
of their distances. 

Moon Mercury. ^ Venus. Sun. 

A E HI 

Mars. Jupiter. Saturn. 

ora 

Saturn y the slowest of the planets, was 
taken as the symbol, and made the grod of 
time, and, like time, Saturn destroyed his off- 
spring; he took the lei/ipjTof time and his name, 
Chronos, 

Jupiter, the most remaAnble of the pla- 
nets for his splendour, supplanted his father 
Saturn, ogeupied the throne of the universe, 
and became the king of gods. 

Mars, of the colour of blood, and placed 
nearer to the sun, they imagined to be endued 
with the attributes of a warrior, and culled 
the god of battle. 

Venus, whose clear bright light is some- 
times to be seen c\en through the daylight, at 
one time precedes the sunrise, and at another 
follows the twilight, alternately pursuing and 
pursued by the sun. They believed her to 
produce the fertili/irig dews of the morning 
anil tlic c\ening ; named her tiie gi»ddc>8 of 
feeuuditv, of beauty, and adored her under 
the a.iiue-x of A'ltarte, AsUuoth, tkc. • 

Mercury, the swiftest moving of the planets, 
was taken as the symbol of speed and 
ness ; he became the god oi motion ; and, being 
even seen in the immediate neighbourhood of 
the sun, was dciiguated the messenger of 
Olympus. 

The Sun was adored as the author of light, 
order, and fecundity ; and the Moon, as des- 
tined to imbibe this influence from the Sun, 
in their conjunction, and transmit it to the 
earth All the nations of antiquity erected 
altars to the Sun. In Tvgypt he was wor- 
shipp^'<^ Osiris, in Phenieia as Adoni'i, in 
Lyiba as Alhys, &e, 

A multitude of doiiies were thus frequently 
worslupped in the same bmug; a tact not to be 
W'oi leri'd at, since the attributes wioeli oaeli 
nalj ui assigned to tluiir coiniaou object of 
worship, would neccssaiily partake in the 
errors of their knowledge of it, and the pre- 
judices which they luul at! ached to it And 
thus, until it pleased God to make a direct 
revelation of his will to mankind, tlie^Iii'^toiy 
of the development of the religious princi|ple 
among them, was little other than a history 
of the wanderings and uncertainties of the 
human understanding, which, placed in a 
world it eouhi not comprehend, sought, 
nevertheless, with unwearied .solicitude, to 
develop the secret of it, which, a spectitor of 
the mysterious and visible prodigy of the uni- 
verse imagincdcausrs for it, supposed objects, 
and raised up systems; which, finding one 
defective, destroyed it to rnise another not 
less faulty on its ruins; which, abhorred the 
errors that it renounced, misunderstood those 
which it embraced ; repulsed the very truth 
for which it sought ; conjured up chimeras 
of invisible agents, and dreaming on, with- 
out discretion and without happiness, was at 


dsi 

togtli latterly bewildered in alaliyrlAth of 
illusiona. 

How great is the contrast 1 Since tixe 4 ge 
in which the heathen mythology had its ori- 
gin, the religion of mankind has fixed itself; 
upon the sure foundation of a revelation from 
God, and the human understanding has ac- 
quired for itself the master-secret of the uni- 
verse. Ihc wanderings of th§ stars on thi© 
firmament of the heavens are at length un- 
derstood. The. question, 

Sponte Hua juAszene vapenter ct errent t 
no longer perplevt r.s. Wc find throughout 
the whole of what appeared to our ancestors 
the capricious motions of powerful but isola- 
ted beings, evidences of one impulse, one wiil, 
one design, one Almigljty power, originating, 
su'-taining, and corilrolling the whole. These 
beings then, to whom, colling them their 
gods, it was noturyl tb.it they should attri- 
bute a separate, independent, and capricious 
existence, subject to the indecision, the error, 
and the feebleness of humanity* appear tons 
but as the creatures of one sovereign intelli- 
gence, bound down in ns passive obedience to 
that intelligence, as the stone that falls from 
the hand, or the apple that falls from the 
tree; with no other thought, or will, or 
power, than that of any particle of duct 
blown about by the yunimer’s wind. 7'hua 
the whole of tlic sublime and gorgeous page- 
antry of the he.ithcn iiiyLholngy vanishes 
like the baselc'^s fnbiie of a dream, 

Wc know thnt this magnificent phantom 
retained its .shadowv control over the intellect 
of man, in an age of great literary refinement, 
of profound knowledge m the philosophy 
of morals, and of high civ’di/nlion ; and had 
no revelation inlcrpo'sed, then; could be no- 
thing found in the mere hterature, ethics, and 
civilization of oar day, as distmguishcd from 
the literature, ethics, and civilization of theirs, 
to ovci throw it : thus wc might still, In les- 
peet to these, be wlMt we are, and yet ths 
worsliippcrs of a ho.st of gods> : but combine 
with these the icicacc of our times, and the 
supposition become^ impossible ; a single ray 
penctiating the in\stery of the universe is 
s’Uhrieat to di-pel the illusion of Polytheism, 
and instnu L us in the knowledge of the one 
only and true God. 

11 ow prodigious has been the progress 
which the universal mind of man has since 
made, how woiiderml the vantage ground on 
which ice stand, when we look forth upon 
nature; tlie human intedleet now wMlkstoand 
fro in cieation, as with the strength of agiant, 
the growlli ol whose stature has hecu through 
ages, and wdio but yet approaches the noon- 
tide of his vigour. 

The first quc,'=;tion which •suggests itself to 
a mind curious to understand the phenomena 
of the heavens, is probably this — arc the sun, 
moon, planets, and stars, really as they 
seem to be, at the same distance from us, 
and almost within our reach } or are they, as 
wc are told, some of them infinitely more 
remote from us than others ; and the near- 
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c«t of th0m dif tent more thaa half a millicuR CHRMISTRT. 

* of mUaii ? Oar first iaaatry stiail then be. 


What ib thb feobablb Distanob or 
TUB riXBD Stars ^ 

Are as ve are told, many millions of 
miles dway from us . so far, indeed, that their 
light, tratellitag as it does at the rate of 
80,000 leagues in a second, has from the 
nearest been six or eight years m reaching 
us? And if it be so, how is this known ’ 

I^etus suppose an observer to ha\e traiel* 
led about, far and wide, on the earth's sur- 
face, and accurately to have observed, as be 
went on, the appearances of the heavens , he 
wiU at once hate perceived the stars to be 
bodies scattered about m that great space, 
whatever it may be, which contains the earth, 
and he will have remarked that they do not 
alter their apparent relative positions as he 
moves about on it Their apparent positions, 
with regard to the horizon, arc, indeed, ron- 
tinually altering , but with regard to one 
another, be finds them always the same 
Ihis will appear to him very evtraordirtary, 
when he considers that the various objects 
around him on the earth's surface, are conti- 
nually subject to apparent changes of rela- 
tive position, as he moves about from one 
lace to another Thus for instance — let him 
e sailing along the sca-coast at night, and 
let him observe two lights upon projections 
of the shore At one instant, when he is in 
the line joining the lights, they viill appear 
to him to coincide, blending momentarily 
into one light , as he proceeds, they will ap- 
pear to separate, or, in the nautical phrase, 
they will open and this opening of the lights 
will continue until they have at length ac- 
quired a certain maximum apparent distance 
They will then appeal to aporoach one ano- 
ther, and, as he finally Ic'ivcs them behind 
him, they will go through all the same circum- 
stances of apparent motion as attended his 
approach to them If the lights be suffi 
ciently remote, all these changes m their ap- 
parent distance frorr one another, will be re 
ferred to, and apparently take pi ice upon, 
the circular margin of the horizon They 
will seem like two beads of light moving to- 
ward* one another on the circumference of 
that circle , coinciding, then receding, and 
again approximating to one another These 
apparent motions are called paiallactic * 

(To be continued ) 


• Parallage the angle form* d by two clifft r 

€nit lines of view drawn towaads one and the 
same object. Suppose a point is seen friin 
the two ends of a straight fine, the two lines 
of view towards that pomt form with the first 
line, a trlanglb, whose angle at the point seen 
is the parallax, or parallactic angle Annual 
paratlaa the angle formed by two lines from 
the ends of ene ot the diameters of the earth** 
orbit to a fixed sUr, which angle, on account of 
the immense distance of the fixed star, it too 
email to be ol served 


Tan i^xvBBEfuir buddBk tbakb- 
BOmfiCATfOKS WTTW CBBKtBTEV u 

C01»TBR8AKT, TBB VIOIBHT AOTIVITT 
OFTBk A88U SCBB BY 8BB8TAKCB8 V8t7 AL- 
LY CONSIBBRBD TBB MOST INBBT AKD 
SLUOQISR, AWU, ABOTB ALL, THB tftSfBBrT 
IT GITBB INTO THB NATORB INNUMB- 
RABLB OPERATIONS WHICH WB SBB OAILY 
CARRIB1) ON AROtTND V0, RAVE OONTRl* 
BUTFO TO BmfDBR IT THB HOST PO- 
PULAR. AS IT If ONE OP a<HB MOST BE- 
TPN8IVELT UBRPUL, OF TRB 8C1BNOBB ; 
AND WE SHALL, ACCORDINGLY, FIND NONE 
WHICH HAVE SPRUNG FORWARV, DURING 
THB LAST CENTURY, WITH SUCH EXTRA- 
ORDINARY VIGOUR, AND BAVB HAD SUCH 
EXTENSIVE INFLUENCE IN PROMOTING A 
CORRESPONDING PROGRESS IN OTHERS — 
Sir John Herschel on the Study qf Natural 
Philosophy 

Chemi^itrv is the art wharby compound 
bodies ate changed into simple ones, or simple 
bodies into compounds The former of these 
processes is called Analysis or Decomposition, 
and the latter Synthesis oi Composition. 
As^ scitnce, it is the province of Chemistry to 
determine the chemical relation of simple 
bodie a, and the structure and chemical rela- 
tious of compounds I ewof the operations of 
Chemistry, whuh art employed foi the attain- 
ment of these objects, are either purely ana- 
lytic or^synthetic , a combination of these 
methods generally taking place In the pro- 
cesses of the chemist 

Different kinds of matter, which are the ob- 
jects of Chemistry, possess certain activg pro- 
pertie** such as gravity or weight, cohsidou. 
clastiu^y, expansibility, magnetic attfSStion, 
&c All these properties are but so luapy dif- 
f( rent modifications of attraction and repul- 
sion Action, cither attractive or repulsive, 
takes place between bodiea situaM at vari- 
ous distances from each other, Thus the at- 
traction of gravitation operates at indefinite 
and immense distances , while the attraction 
of cohesion affects the particles of bodies only 
wbeu placed in apparent contact. Repulsive 
action also takes place at difi'erent distances. 
Ihus, the repulsion between bodies which 
have been subjected to the influence of electri 
city oirmacpictism is suipciently obvious to the 
sight , and that electric or magnetic sub- 
stances, which repel each other, do not touch, 
may easily be perceived The expensive pow- 
er of beat, on the other hand, probably af- 
fects pirticles of matter nearly in contact with 
each other 

1 he various phenomena which constltuts 
the objects of Chemistry^ depend ou the opera 
tion of those modifications of attractive and 
repulsive force, which acton particles of bodies 
placed at insensible distances from each other, 
and are so minute ae not to be eomixable by 
our senses, even when assisted by the most 
powerful magnifying glasses. 

There are two species of attraction which 
affect particles of matter when in appBreat 
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contact: 1. The AttriictiOB of Af^gregation, 
orOohesipn ; g. The Attraction of CooipQsi- 
Ttion, These powers both gll/e way to the re- 
puUive action of heat: but the former may 
Also be overcome by mechanical forcci which 
has no effect on the latter. 

The Attraction of Aggregation operates dif- 
ferently on different bodies, so as to produce 
the various degrees of cohesive force or consis- 
tetice observable hiuoug them. The forms im- 
der which bodies appear are reducible to three 
classes, namely : Solids, Liqi^fds, and Gases 
or Airs. These modifications of intitter arc 
lafluenced by the operation of mechanical 
pressure acui the expansive force of heat, 
which seem to act as nutagouist powers to 
each (dher. Some kinils of matter are capa- 
ble of existing either iu a solid, liquid, or 
casco us state, under different degrees of at- 
mosjihcrical pressure and temperature. 

1 Im-. water, by the abstmctioii of heat, be- 
come'. cliangcd to icc ; by tin' addition of 
it is, oathe other hrirul, changed to va- 
pour; and that change is facilitated or im- 
pc.lcil by les‘»ening or increasing the atmo- 
spherical pressure. Mercury and several other 
Mili^tauccs eKliibiL analogous plieuotncna. 

Many boilie^., however, couinionly exist 
.iuder onl) one or two forms of* aggregation, ^ 

f. iioinoii air and other bodies, distinguishiMr 
fioni \apours by the designation ot permanent 
,J,l^l■s, were lorinorly supposed to retain the 

g. iseous foi in under all eircnrnstanecs ; but 
iroiu tliC experiment^ of Dr. Faraday and Mr. 
lVrkiu.s, it appeals that attnosjdieric as/, rar- 
biirettcd hydrogen, sulphuretted hydrogen, 
sulphurous and, carbonic acid, protoxide of 
ciiloriiu*, nitrous oxide, cyanogen, ammonia, 
luuriaticaeid, and chlorine, all which, under 
Lomnion tempei atures and pressures, are 
lieriiiiiuent gases, may be condensed to the 

.‘.i-ao by tiie joint operation of intense 
colli and powerJiii couiprcs'.ioii. However, 
oxygen, l.ydrogcu, and some other gases 
have hitherto resisted all attempt'- to reduce 
then) to the liquid state.*’ JSeveral dense 
solids, a-, lead and glas-, are readily melted 
hv hiui ; but tlierc are others, as wood, 
vihieh, though speedily deconi posed, whrn 
iicateil with access of air cannot, be liquiticd. 
I’he facts already stated, and othcis which 
might be adduced, still lead to the conrlu- 
''iun that the solid, li((uid, and gaseous states 
of bodies depend chiefly on their respective 
iclatioiis to temperature and pressure; and, 
therefore, the distinctions fumulod on those 
".tate.s or fm ms of matter do not furnish suf- 
ficient grounds for generut arraugcincuts of 
bodicn in separate classes. 

Some writers have treated of the chemi- 
cal pioperlics of gases or airs H’* an indc- 
jicndeiit branch of sclcace, under the appella- 
turn of Aerology ; but the operation of bodies 
under their different forms arc so intimately 
blended, and the condensatinn of gases is so 
commonly the effect of chemical combinations, 
that it seems by far most convenient not to 
separate Aerology from Chemistry, but to 
regard it as a subordinate section or subdi - 
vision of chemical science. 

*See Pneumatic*, part ii. i> lU. 


In solid and liouid substances, the powers 
of attraction and repulsion counterbalance 
each other : while the latter predominates in 

S aseoua bodies. Some have supposed soli- 
ity to result from the prepondemnee of the 
force of attraction over the force of repul- 
sion; but this opinion seems incompatible 
with the well known fact of the expansion of 
water when it becomes solid. ®This, and 
some other phenomena of a similar descrip- 
tion, clearly show that the action of a 
repulsive force is not less obvious in scllds 
t'lian in fluids. 1’hey probably differ more 
ill tJic arrangement of their particles, than in 
the manner in which those particles are 
united. 

The peculiar province of Chemistry, as 
might be inferred from the preceding obser- 
vations, is the study of the Attraction of 
Composition, or the investigation of the 
properties! of bodic.s, not as respects their 
organization, inechuiucal construction, form, 
or consistence, but with a view to tte disco- 
very of^thci* molecular composition, or the 
nature and mode, of union of tiicir component 
particles. Hence, there must necessarily be 
a wide distinction between mechanical tind 
chemical combination. Any substances may 
be meciianicully combined by mere mixture, 
which occasions no destruction or essential 
alteration of the sensible properties of the 
mixed bodies ; for the compound formed by 
the union of two or more substances which 
have no cheiaical action on each other, will 
always c.vhibit their joint prope rties, modi- 
fied, perhaps, but not destroyed by their 
rommixtuic. The effect of chemical combi- 
nation is very different, for bodies ehciaically 
united often become completely deprived of 
the peculiar properties they previously pos- 
sessed, and manifest new and somctimci 
ve.rv extraordinary powers, totally different 
from those of their constituent parts. 

“ If water be added to wnitcr, or salt, the 
effect is an increase of quantity, but no 
change of quality. In this case, the mu- 
tual action ot the particles is entirely me- 
eliHiucai. Again, it a blue powder and a 
yellow one, each perfectly (Uv> be mixed and 
well shaken together, a green powder will be 
produced ; blit this i.s a mere effect arising 
ill the eve, from the intimate mixture of the 
yellow and blue light separately and indc- 
pendentlv reflictcd from the minute parti- 
cles of each ; and the proof is had by examin- 
ing tbe mixture with a miscroscope, w'hcu 
the yellow and blue grains will be seen se- 
parate, and each quite unaltereil. If the 
same experiment be tried with coloured li- 
quids, wich are susceptible of mixing without 
chemical action, a compound coioui is like- 
w'i.se produced, iJnt no examination with 
magnifiers is in that case sufficient to detect 
the ingredients ; the reason obviously being, 
the excessive minuteness of the parts, and 
tlicir perfect intermixture, produced by agi- 
tating two liquids together. From the mix- 
ture of two powders, extreme patience would 
enable any one, by picking out with a magni- 
fier grain after grain, to separate the ingredi- 
ents. Bat when liquids are mixed, no mecha- 
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nieal separation ia longer pmcticlible; ^e 
particles are oo minute aa to eltute idl adtobh- 
Yet tliis doee not hinder us frmn re|(«rd|i:« 
such a compound aa still a mere mixture, and 
its properties are accordingly intermi^ate 
between those of the liquids mixed. But this 
is far from being the case with all liquids. 
When a s<^ution of potash, fur example, and 
another of tartaric acid, ea^ perfectly liquid, 
are mixed together in proper proportions, a 
great quantity of solid saline substance falls 
to the bottom of the containing vessel, 
which is quite different from potash or tar- 
taric acid, and the liquid from uhich it sub- 
sided offers no indications by its taste, or 
other sensible qualities, of the ingredients 
mixed, but of something totally different from 
either. It is evident that this is a phenome- 
non widely different from that of mere mix- 
ture : there has taken place agreatand radical 
change in the intimate nature of the ingre- 
dients, by which a new substance is produced 
which had no existence before ; and it has 
been produced by the union of the ingre- 
dients presented to each other, for, when 
examined, it is found that nothing has been 
lost, the weight of the whole mixture being 
the sum of the weights mixed. Yet the 
potash and tartaric acid have disappeared 
entirely, and the weight of the new product 
is found to be exactly equal to that of the 
tartaric acid and potash employed, taken 
together, abating a small portion held in so- 
lution in the liquid, which may be obtained, 
however, by evaporation. They have, there- 
fore, combined, and adhere to one another 
with a cohesive force sufficient to form a 
solid out of a liquid ; a force which has been 
called into action by merely presenting them 
to each other in a state of solution.”* 

As it is the object of Chemistry to deter- 
mine the composition of different substances, 
therefore, if wc could reduce all bodies to 
their elementary principles, apd discover 
the proportions in v. hich these principles 
must be combined in order to recompose such 
bodies, the science of Chemistry would be 
complete. This, however, is far from being 
the case, notwilh standing the extraordinary 
discoveries that have rewarded the labours of 
those philosophr-rs wLt have paid attention 
to this important branch of knowledge. But 
though we that much remains to be 

achieved by future experimentalists ere Che- 
mistry can be said to make any near approach- 
es to perfection, yet it must be admitted, that 
the improvements which have taken place 
in this science in our own times arc of no 
common importance, sir.cc its first principles 
have been fixed on the firm basis of experi- 
ment, and a luminous system, founded on 
facts, has super‘»eded thof;c obscure and hy- 
pothetical speculations which occur in the 
writings of the older chemical authors. 

Among tfie most important discoveries of 
modern philosophers, we may reckon those 
which relate to that inherent tendency which 
matter possesses to form new combinations. 


* Hcnchel^ Oiseourse on the Study of Ha- 
tnyal Philosophy, pp. flor, ass. 


property of mtttter gives riae to amay 
of those epereliotis ef nature which we view 
without eUrpHs^/oady because they ore. com- 
mon ; and it Is not &ss eoneented in seve- 
ral of the most strUciiijg and extraordinary 
phenomena of nature and art. Thus, when 
we procure light or heat by burning any 
combustible substance, as, for Instance, wood, 
chemical action takes place between the 
inflamroahle matter contained in the wood, 
and part of the air of the room In which the 
wood is bnmed ; in consequence of which, a 
new kind of air in formed, the greater part of 
which flies off with the smoke. The respira- 
tion of animals affords anothem. instance of 
chemical action. When air is taken into the 
lungs, a part of it combines with something 
which separates froip the blood ; in conse- 
quence of which combination, the air becomes 
altered in its properties, as must be obviniis 
to every one who considers that the atmos- 
phere of n crowded apartment, not properly 
ventilated, is soon rendered so noxious as to 
occasion considerable inconvenience, and even 
faintness, to those whose constitutioDS are 
delicate. 

On taking a surv'cy of the various bodies 
around us, wc may observe that some among 
^hem, which We reckon inert, because from 
the influence of habit, or other causes, they 
make but a slight impre.ssioa on our senses, 
are yet endowed with active powers or pro- 
perties, which render them capable of pro- 
ducing remarkable changes in other bodies. 
Thus, water, which is insipid to the tongue, 
and w'liich, in its operation on living animals 
and vegetables, acts slowly and almost im- 
perceptibly, will yet, if placed in contact with 

lump of salt or sugar, speedily reduce 
either from the solid to the liquid state. 
Atmospheric air, though it is necessary W 
the support of animal and vegetable existence, 
and ji;ive.>< rise to scarcly any sensations bet 
such as depend on variations of temperature, 
yet this widely extended gasequs tody, by 
its union with other substance^, sometimes 
produces the most striking j^enomcuu. 
Thus, the explosion of fire-damp ju coal-mines 
can only happen when the inflammable gas, 
so called, is mixed with a certain portion of 
common air. 

One of the most obvious modes of distin- 
guis}.png bodies is that which depends on 
their different dcgreerf'of density ; whence the 
arrangement of substances into the respec- 
tive classes called solids, liquids, and gases, 
alreudy noticed. But these distinctions can- 
not be advantageously employed as the basis 
of a chemical cla.s.sification of natural bodies, 
for reasons which have beeiualready stated. 
Hence, some other mode of discrimination 
and arrangement becomes requisite, and 
such a one may be most properly derived 
from considering the chemical relations of 
different kinds of matter, and the product.1 
derived from their action on each other. 

There arc some bodies which, by no known 
mode of treatment without oddiUon, can be 
made to form more than one species of mat^ 
ter ; for, however they may be divided, or 
subdivided, each particle still possesses’the 
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ivnc chemical properUfi with the common 
mass from which it was ^taksiu Tbeic are 
comparatively bat few bodies firesented to us 
by nature in this touted state | among the 
onmber may be mlbtioaed, as examples, 
g^ld and the diamond. These, together with 
all other hitherto undecomposed bodies, 
must, in the present state of chemical science, 
be considered as elementary or simple sub« 
Stances. Were it practicable to procure and 
exhibit all the elements of bodies in a detach- 
ed form, and to trace the vanous compounds 
resulting from their union, Chemistry would 
have attalbed perfection, and no object of 
inquiry wmild remain for future experi- 
mentalists. But notwithstandinff the great 
Hcquisition of knowledge derived from the 
discoveries of our contompornries, they have, 
by no nicans, . enabled us to determine the 
boundaries of the field of science, but merely 
to form some conjectural ideas concerning its 
vast extent. 

No correct general knowledge of the nature 
rnid properties of dilfercnt substances can be 
acquired without instituting comparisons 
between them, whence we may discover the 
various points of similitude or contrast 
among them, which will enable us to arrange 
them in groups or classes, bearing certain 
relations to each other. • 

For the purposes of chemical inquiry, the 
most obviously convenient arrangement of 
bodies is that in wdiicli they are classed ac- 
cording to their composition, placi^ the 
simple bodies first in order, and tlieu the 
compounds arising from the various combi- 
nations of the former. 

According to the ancient philosophers, the 
simple bodies or elementary principles from 
which all the varieties of matter ar<^ com- 
posed, were but four, namely, Fire, .Air, 
Water, and Earth. This notion, after hav- 
ing for ages formed a part of the creed of 
the learned, has been completely exploded 
by the lipht of modern science, though it is 
not yet extinct among *the 'vulgar. The al- 
chemical writers of the middle ages added to 
these principles some others, as Salt, Sulphur, 
and Mercury ; to which terms, however, they 
‘'attached ideas very different from thovse that 
belong to them at present, and into the na- 
ture of which we shall not stop to inquire. 

Some of the alleged elements of the older 
chemists are now known to exist only iuvima- 
gination, and others are ascertained to be, 
by no means, simple substances ; thus, Air 
is found to consist of two different clastic 
fluids or gaseous bodies, which may be sepe- 
rated by various processes, and exhibited 
apart from each other. Water, also, has 
been ascertained to be a compound which may 
be analyzed or decomposed, so as to produce 
two distinct kinds of gas, which may be 
separately collected ; and when again mixed 
together in proper proportions, they may be 
made to form water by their union. 

Other bodies, formerly esteemed simple, 
have yielded, to the anmytical processes of 
modern chemistry ; but there is a certain 
number of substanoet, which, ei^er in the 
state in which the v are presented to ns by 


aature, or as they are procured in Yttiioas 
operations by art, have hitherto resisted all 
attempts at farther decompoCRion, and 
which, therefore, as before stated, mast' be 
regarded, as simple substances. Iheir nnm* 
her is not very great, amounting to about 
fifty-four, and it is not unlikely that the future 
researches of chemists may demonstrate 
some of these bodies to be compounds ; at 
the same time, it is probable that additions 
may be made to the class of elementary sub- 
stances in consequence of future discoveries, 
several of those now admitted into this dass 
having become known to us but very recently. 

Some of these elementary bodies arc widely 
and abundantly dispersed throughout the 
three kingdoms of nature, cither alone or in 
a state of composition, while others appear to 
be of very rare occurrence, or, at least, they 
have hitherto been met with only in small 
quantities and in a few situations. The 
whole of the elementary substances may be 
arranged in two divisions : the firdl compre- 
hending those which are not of a metallic 
nature, the entire number of which now known 
amounts to only thirteen; the remaining 
forty-one elementary bodies are all regarded 
as metals, though some of them exhibit pro- 
perties differing considerably from those 
which characterize gold, silver, mercury, lead, 
iron, and other bodies, to which the desig- 
nation of metals was originally applied. 

CTo he Continued.) 

ELECTRICAL TFIEORY OF THE 
UNIVERSE. BY Ma. THOMAS 
S. MACKINTOSH. 

Continued from "page 225. 

Development of the Theory of the Solar 
System. 

1. Centm of Positive Electricity. — 
The body oT the sun has a powerful afdnity for 
electricity, and is intensely charged with 
electric fluid ; and is surrounded with an at- 
mospheie of electricity extending to the ut- 
most limits of the planetary system, decreas- 
ing in density in a certain unknown ratio 
with Its distance fruni the sun. The sudden 
apf>eaiance and disappearance of spots on the 
sun'b disc iiffurds proof, even to demonstra- 
tion, that the elementary matter of the sun is, 
at intervals at least, in a state of violent 
commotion ; and when we consider that some 
of these spots are much larger than the earth, 
how vast must be the effort to cause them to ap- 
pear and to disappeai in so short a space of 
time as they have been known to do ! Thera 
IS no knovin agent in nature capable of pro- 
ducing such varfl lesults except electricity ; 
and tins consideration alone almost forces the 
conclusion upon ns, that the sun is an im- 
mense spherical conductor, highly charged 
with electric fluid. “ The light obtained by 
voltaic electiicity exceeds in intensity any 
other that art canpioduce; itisso dazzling 
as to fatigue the eye even by a momentary 
impression; U is a light which so nearly 
emulates the sun’s rays, as to be tpplicable 
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Ipr the fiiirpose af objucto in m 

solar microflcope. AUthU icconia with ^ 
light of ihn We will .not dipoui ihe 

jpwintasto how the voltaic lifbtia ovelvod, 
Bioce» whatever may he the nature of the pro* 
cesSf it appears that the presence of electricity 
is essential to its exmhition. We are, 
tbereforev iusufied in the conclusion, that as 
both lightsshave some properties in common, 
they are to a certain extent ideaticaU If this 
conclusion he correct, it might be supposed 
that we should be enabled to detect electt icily 
in the suo’s rays, lu the Journal dot Progres 
de$ Sciences, this is said to have heeo effected 
bj Proiossor Salvento Uarlocci, of Home, 
who stales, that when two pieces of copper, 
painted black, one of them connected with 
the upper pait of a frog, and the other with 
the hind feet, were placed one of them in the 
red and the other in the violet ray of the solar 
spectrum, and then brought in contact, that 
contractions took place in the muscles of the 
frog. Tins seems to indicate very pointedly 
the existence of a certain specific modifica- 
tion of electricity in the sun’s rays ; and if 
in tlm rays proceeding fiom the sun, the con- 
clusion that the sun is highly charged with 
electricity becomes irresietible. Although 
light and heat may be. to a certain extent, 
connected with our subject, we will pass them 
over for the present, as their consideration 
would lead us into too wide a lield and create 
confusion. We wish to consider the sun 
simply as the prime, pc^iuve, electrical con- 
ductor of the solar system,* and with a view 
to fix this idea permanently in the mind of 
the reader, we have denominated him the 
** centre of positive electricity.” 

2. lliGioN OF Negative ELECTaiarv. — 
That part of space which surrounds the solar 
system on every side beyoml the range of the 
planets, we ^liall denominate the region of 
negative eleciricify. We shall assign no 
properties whatever to this region, unless va- 
cuity mjy be f on'iidered a proj|Lity, not a 
perfect vacuum, but neatly so, and e<;pecially 
as regards t!ie electiic fluid ; it will, ilie»f*‘ore, 
have a powerful attrariion lor elect i icily, 
which howevei, it cannot retain, lor two rea- 
sons* — 1. '1 his region contains no r.iii>stance 
upon which tlieelectrie fluid can fix ; this is 
evident to the senses, for il the immense space 
between the earth and the fixeiNtars weie filled 
with any substance but the most subtle eihei. 
It would be utterly impossible that the stai-> 
could be seen. 2. 'J’here aie sTong reasons 
for the assumption, that all matter ibsmn !4 
fioni the sun becomes dccompo-ed in this 
region, or undergoes some specific change, 
and telurns to the sun under Us new modih- 
cation. That this process must be continuaU 
ly going on is evideni, otherwise even the 
immeO'^e bulk of the sun mukt have been di-- 
sipated long ere this time, fiom the vast vo- 
lumes of in after continually issuing from hi^ 
surface. We consider, then, that this spare 
is m a state of negation as regards the electric 
fluid, and, therefore, hasa powerful attraction 
for electricity. An objecthM may be raised 
to this assumption, upon the ground, that as 
this legion is alleged to contain no matter up- 


vm which the electric ffuldi'cte fix , it cannot, 
therefore, be aiipipoged attract elcctrirtty | 
bittehioe wokiiovirftoin experinieiit that the 
more the air iavtrefiedi ahe less resistance is 
opposed to the passage dl^leemctty, and that 
tliere is a, constant tendency in the fluid ta‘ 
escape frOm the charged boilyi an te evhiced 
by its distribution in the sttrfaf»e'--it niay be 
conceded > that this region offers ferilities to 
the ready dispersiuo of the electric fluid from 
the charged body, and this eoncessioo is all 
that is required. 

3. If we regara the sun as the prime positive 
conductor of the sol ar system, very] mtensely 
chargeil with electricity, it will nqt be difficult 
to conceive him capable of emiuiog a body of 
vapour containing a much larger quantity of 
matter than any comet or planet in the 
system. If we consider that the sun is more 
than a million of times larger than the earth, 
the emission of a comet may be regarded 
merely as aspark drawn from the pnme-con- 
ductor : comeU of great hrilLiancy have been 
observed receding from the sud» whose ap- 
proach to that body had not been detected by 
diligent observers ; in the absence of direct 
proof, this circumstance alone is almost suf- 
ficient to Justify the inl'orence, that that body 
had Just commenced its long and unwearied 
JlMirney around the solar system. We might 
refer to volcanic eruption in the earth in sup- 
port of tins hypothetical proposition ; but 
when we consider the vast concentration of 
electiical power m the sun, and refer it to the 
c iinpiA a lively ieeblevfl'oits rtf volcanic fire,* the 
illustration IS loo f.uiii to convey sA^Uaite 
idea ol the force ol elect iical acti^, evi- 
dence of violent Intel nal conim9jilhhKWorni‘'h- 
€kI t y the iminerTsie movinfxptUs tf^have bncri 
nhseived on the sutr.H di^C ; aiidweknow tiint 
mall (henatiiriil pheiiuotcha tlial come under 
«ui ininiedir.teo‘)servalion, iftheiei^ violent 
intenial aciioti, tliere is a constant tendency in 
the exeited body to leiieve or .lolivei iiseh ol a 
portion, at of the exciting cause ot the 

commotion. 'I'freie nothing exliavagant 
thv.n m the assuiuption, that comeis are di-- 
ciiiirged from the Min; the supposition ism 
perfect n'-cordance with tlic known plienome- 
na ot n-iturf., and eiitiiely within tue rau.;e ol 
ualnid) piohabiiuie'-. 

4. 1 f the MUM were in a strite of rest, a comet 
^w'ould be pr()j»-cte*i in a stiaighl line, hut a-' 
he r^volve^ on his axijs wuh great lapidilv, it 
IS pioicciedin B curve, which is the beKinmug 
ofaci cle, rh itib to bo dcsciined bv tlie conn i 
in all Its future levo'utirms aioiind the solir 
system. If we might tie permuted to u-^o a 
hon)«*lvili{i«<tiation, th-itshonlil bung this iilca 
clearly within the conceptions of mtiids ol the 
humblest capacity, ueshouldsay, tliatacorrtd 
IS pioj^i te i from the suu soinew'hat in the 
n^anuertiiat sparks are emitted from the sur- 
face ol a knife giader'a wheel. As the pm* 
Jectile force isgieater tliau that derived’ ^ 
the sun’s rotary motion, the elliptical 
flio comet’s orbit is detcitnioeu by I 
fiirces conjointly iu a ratio cofrespoudii 
the force of each respectively. . 

sun and comet arft both hif^hly cKorg^ 
Iiosiiive elec ricity, it foitovrs fitoni 
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bti^ied law thatnwo fK«i»twe bodies repel earh 
other. tUet the eomatpill be ref>elled vrttKe 
velocity eorrespondiot wi|h ioteiiftity of 
the choree in each ortbe two bodieA» and as 
neahtiveand poaitl«#t)odiea attract each other, 
it will be attracted with an equal power iota 
the region of negative eleetrieity; but as the 
Attractive power of this region is equal on ail 
sides, the comet will not be attracted to any 
given point, but will follow theoriipnal curva- 
ture oftts orbit first imparted upon ite emission 
from the r>un; as the comet penetrates into 
the region of negative electricity, its charge will 
^gradually withdrawn or dissipated; and as 
this pioces^proceeds.th^ velocity with which 
it moves must necessaiUy decrease, and, at a 
certain point, the attractive and repiiUive 
loices must be in equdibiio, until at length 
the whole, or nearly the whole, ol the charee 
IS withciravvii, and the comet boiiig now ne- 
gative, is attracted by the sun, aud repelled 
hy the region ot negative electricity. As 
tlietiucleuh and tnateriei of the cornet has a 
strong afiiinty for the electric fliitd, as it ap- 
proaches thedeU'Ci part ol the sun’s electric 
atmosphere, it will iiiibihe the Huui, and, 
coQBequenily, cannot enter into the body of 
ther^uii, but will lie attain lepelled in an orbit 
less elliptical than that de<^ciil>ed in rt^ hist 
revolution. In order lo lonn a comiietigit 
conception of the m.inner in which ihisett'ett 
IS produced, w-e must refer to llie elecincal 
plienomena exliibited by a stream ol electiii ny 
ill Its passage between the two poiiit-j of a 
positive and negative conductor : Irere we 
perceive, that “the velocity viill ciny the 
particles tliai Imve deviated from a dnecl 
course somewhar I'cyond llie point to which 
they arc atuacieil ; while the atti action to this 
latter point will tend to diHect fliem Iroin the 
line o! their paili, and gradually tufti them 
baciv, so that they will ai live at tbe point of 
attraction by a retrograde motion.’^ ^ow as 
the dctler tion mu'^t necessanly LoncBpnn>i with 
the «>izeof the poini ol uti.ar turn, and as the sun 
isa body oi immense njagnitiule, it follows that 
the cornel will be dtf)ecte»l in its path in a 
curve coirespoodinc: with ihe cncle of tlie sun’s 
elecJiical iiiHiieiice; and as the icpiitsion 
between the sun and lomciisan increasing 
fuice at the peiiod of the latter’s peiihehun, 
and as tln^ repnUive lorce i^ exeited t onally 
on all sides ot the sun, a portion of tins force 
must press laterally on the comet in its orlnt, 
thereby tending to widen the ellipsis* This 
part of our theoiy detives a support almost 
ainountimi to demonstration, frtmi the l.♦cl 
tliat “ when comets fiist make their appear- 
ance, they generally resemble a louiid him or 
vapour, with little or no pretensions to a tail, 
but they increase in brilliancy and (he acquisi- 
tion of a tail as they diaw neai to the sun ; 
butitisaftei they have passed their periitelioii, 
when emerging from the brilliancy of the 
aolarlight.in which they have been foraaliort 
time obscured, that they assume their greatest 
splendour , the tail which, during the 
approach to the perihelion , had followed the 
comet, now precedes It generally with a small 
decree of curvature, probably arising from the 
resistance of the ether, whico is supposed to 
pervade all space.” 'I'he increased brilliancy 
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must be ascribed to the inoreased qnaihtsfy of 
electric fittUi ihat tlie comet' h»s tmldded' m 
iU passage near the sun ; and iho^aU heailg 
projected from tlie sun, is plainly to bn rdeirhd 
to the repulsive foice exerted betweOo iwo 
bodies both positively charged, or, perhaps, 
with more strict propriety. lo the indactive 
influence of electricity, repelling and conoeo* 
tratmg the electric fluid in the rensotest part of 
the cornel’s tail. Now as the comet cannot he 
so hietily charged hy parsing throueh the 
electric atmospneie as when first disengaged 
from thesuii, it tollowa that the repulsive 
power is weaker, and that, consequently, it 
will not be projected lo the same distance as in 
its fiist revoluuoit. Fiorn these considerations 
we draw this conclusion, that in the roiirseof 
“ series ot revolnwons, the oibit ot a cornet 
become:* less elbplical ; its projected distance 
fioin, and its approximation to, tlie sun 
becomes less in nearly an equal ratio.” We 
muKt further obstM've, tliat dunng the come- 
tary state ttie imiteribl oftlie cornel iindetgoes 
certain specific chamret, lelalive to its electric 
fntieiiou'. ; the tail is gradually absorbed by 
the nucleus, and vvlieii its orbit is reduced to 
the planetary form, It takes its sution in ibe 
exteiior circle oi the planet^, a welUmatuierl 
and compacted body . a tit recipient and Sui)- 
porter of vegetable lile. 

5. We have laid it down ns a fundamental 
law in this theoiy, Umi the edilh anti atl the 
phii)et-4 ol tire solai syaVein a e muiut.iiueil at 
their re'pcclive di'.tnuces from llie sun. an 1 
each oilier by the leUlive propoitiuns of po-i- 
tive and negative eler tiicity with wliicli eaeli 
iscliaiged; and we fuilher assume, tliat the 
positivo ciiarge is a connnu.iDv decreasing 
quantrly Irom fbe time ot a comet's first einis- 
siou from tbe sun, until it fiiuilly (alls h.ick 
into that body a **oru-oul and exlirfu-icd pL- 
nel. We have notlata ivliatevei winch would 
eiicihle us even lo atienipt lu hx the lime oc^cu- 
pied in accomplishing ilie-.e va^t opcriLtion«, of 
iMture, ea^li iKpecifio cliauge in bodies of sucli 
immense magnitude inu^t lequije peiiod^ of 
va^t duiation , compared with vvlncii. rim 
age ot human icroids Is f'ui as one ilay. Wo 
arcas'^uied by c-tepenment, that ilie aiiractivo 
and icpuhsivi; (oicm of electnciiy follow the 
same luw as to ilh inleiisily, tliat is, ihe inverse 
ratio ul tbe equate ot the disUnce. l^elthishe 
compait'd wiib the laws ol Kepler, and 
we lliinic lire conclu-uiu c.iriuut be 
ed, Ibal the mouuiis and distances ot Uk* 
planets Hie legnldtid and detei miiierl hy 
this poweifvil and all-]iei vadmg agent. If 
we endeavour to e^'tiniite hv ilie operations 
of sense the manner in which the planets 
aresaid to f'e propelled in their orbits with 
such amaziiiir velocity, we feel a difficulry 
in perceiving tne cause oi inolion — the eftect 
ts admitted, l)ui liie cause is not discernuble , 
butif we refer ail motion to the agency of 
electricity, the cause and efl'ect are joined 
before our eyes ; we refer it to an evi r*aciive 
and known power, appreciable hy the senses, 
pervading all known space, and whose rapid 
motion corresponds with the motion of the. 
heavenly t»odies ; and if we allow the assump- 
Uoo, that the quantity of positive electricity 
with which the earth and all the planets is 
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ehirged, is ft contiatiMly ^^jresfti^ qimtltiiy, 
th^ catiso of Aioi[ioi|i ^bitft 

pfaiaandpftlpabte ; fh«yiirefn«ffi9et%ttfaet6<l 
and repelled down en fncHned plaiie bf the 
power of electricity. 

6. Earth** Motiok on its Aris.^ Hitherto 
wehRve referred ftll motion to the agency of 
electricity, H* it is deTeloped and exhibited by 
the excitation of electrics ; but that we may 
be enabled to discern clearly the cause of the 
earth’emotion on her axis, we must reler to the 
galvanic circle, a clear conception of which is 
necessary toa right understanding of this part 
of the theory. Now we hold, that the crust of 
theearth. sea, and land, is nothing, more or 
lest, than a galvanic circle, or, perhaps, more 
correctly, a series of circles, or rather a voltaic 
battery ; but we wish to preserve the idea of 
the simple circle, because it furnishes us with 
a more clear and distinct explanation of the 
cause of the earth’s motion on her axi< than the 
voltaic pile? We assume, then, that there is 
a continuous stream of galvanic electricity cir- 
culating throughout the earth’s external 
crust, and that the main current is round the 
equator; that the eaiths inclination to her 
orbit is determined by the direction of this 
current, and that it has more indiience in 
raisiog the temperature of the climate within 
the tropics than that exerted by the sun’s 
vertical rays. Now, it is evident, that it the 
galvanic circle were undisturbed, the fluid 
would continne to flow around the earth, and 
the earth would remain at rest ; hut the induc- 
tive influence of the sun destroys (he equilibrio, 
and the earth levolves. So satisfied are we 
of the truth of this part of our theory, that we 
feel convinced that if a sphere were mounted 
upou two centres, witha galvanic circle formed 
round its equatorial circumference, correctly 
balanced, and placed in a proper position 
between a positive and negative conductor, 
highly charged, the sphere would be found to 
revolve so long as the galvanic actioa continu- 
ed. And so long as the galvanic action conti- 
nues in the earth, she will revolve upon her 
axis, and no longer. Upon this principle we 
assume, that the galvanic action in the moon 
has ceased altogether, or become so weak that 
the current cannot overcome the power of the 
earth’s induction ; and as the planet Jupiter 
turns on his axis in ten houis, whilst Mercury 
requires twenty-four hours, we inter from this 
that Jupiter is a good conductor of galvanic 
electricity, whilst in Mercury the fluid flows 
with more difficulty. 

7. We have assumed that the quantity of 
positive electricity with which the earth and 
other planets is charged is a continually de- 
creasing quantiy. Before entering upon this 
proposition we would solicit a*ttentionio the 
following : — If there could exist a power having 
the properUj of gtving continual impulse to a 
fluid in one aonstnnt direction, without being 
exhausted hy its own actum, it would differ 
eeeenttally from nil the other known powers in 
nature , all the powere and sources of motion 
with the operation of wHuh we are acquainted 
when producing their peculiar effects, are 
expended cn the tame proportion a§ those effecU 


evf pvdtfiiM. NoHr vvehave laid IldewiK Rig 
fhad^enial U# iti this thtiery, that^H metl. 
o& ia «ffeet«d by ih^igeiiey of e(entficity,'aiid 
that the processes of vef eiMion, oxidation, and 
vitrifieation, and other prEbRsaea respectively, 
are carried forward and etbeted by tp^fleaU 
ly distinct modifications of the electric fluid. 
The effect of electricity in quickening the pro- 
cess of vegetation has been repeatedly verified 
by experiment, and is, therefore, to be consi- 
dered as an established fact in science. If a 
plant contained in a pot be subjected to the 
influence of electricity, the growth will be 
quickened, and the plant will arrive sooner 
toa state of maturity; on the othsr hand, if 
the plant be secluded from the influence of 
the sun's rays, and otherwise insulated as 
much as possible from the electric influence, 
it IS found that It cannot be brought to maturi- 
ty by the most careful and elaborate processes 
of art. So essential is electricity, like a quic- 
kening spirit, inlaborating and perfecting iho 
process of vegetation. The powerful effect 
of voltaic electricity in eroding or oxidising 
metallic substances, is evinced by its action in 
the galvanic circle ; and to prove that iis 
power and influence extends over the whole 
range of terrestrial substances, we need only 
refer to the experiments made with the batteiv 
ofuie Royal ln<itiiution, wiierem it was seen, 
that when the fluid was highly concentrated, 
piatina melted in it as wax in the flame of a 
candle j^ome of the more refractory substances, 
as quartz, the sapphiie, magnesia, and lime, 
ali cnterld into (u.sion ; fragments of diamatid. 
points of charcoal, and plumbago, quickly 
disappeared, and seemed converted into 
vapour. Now. as the sources of inptiflhare 
exhausted in the same proportion as ibtMlects 
they produce, if this rule be appHtabIc to 
voltaic “teleciricity, we are justified in the 
inference, that the earth’s galvanic influence 
will exhaust itself. We make no atiempt to 
limit the extent of its duration, or to fix the 
number of galvanic circles that may be formed 
succes<;ively, as each of the precceding is 
exhausted . ail that we mean to infer is, that 
in every successive actioa the elements 
becorne changed in their chemical and 
electrical properties and affinities, and render- 
ed incapable of being acted upon again under 
the former circumstances : and that when the 
whole round of chemicO-electrical procewes 
shall ^ave been opera|ed, chemical action 
Will cease, the galvanic circle will be^ incom- 
plete, and the earth, like the moon, wiTl ce»i<e 
to revolve on her axis. It is further assumed, 
that in proportion as the voltaic electricity 
circulating within the crust of the earth 
proceeds in oxidising and vitrifying the 
various conducting substances on which it 
operates, the earth’s affinity for electricity » 
weakened ; and as the internal fluid is con- 
tinually being evolved by the internal action, 
whilst the capacity of the earth for attn ij|gS (t 
and retaining the electric fluid is becomH 
feeble in a corresponding degree, and 
quently, the earth is approximatit^ 'Ifjglppf 
and neater to a negative state, and is, 
fore, attracted nearer and nearer to the flin . 
until it nltimately falls hack into the 
a worn-out and exhausted planet. All 
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cgri«^M»iid» with ihe pheoottiena 

ihat eottWA under ^ our immediate observa- 
tion; wherever we seeioiganixed hfe. we 
900 that it has a hirth,^lbat itcome* to inaturU 
ty, and gradualhr decays ; wherever we see 
motion, we see that it exhaasts itself in a ratio 
oorresi>onclins with its intensity ; and theie- 
fof«, leaftoning from analogy, we are justified 
in the inference, that the same rule and order 
may hold also in the heavenly bodies. 

8. That the moon is gradually approximating 
towards the eaitii is an oigrious corollary of 
the loregoing theory ; and here we shall be 
enabled to diaw oor inrercnces from two 
sourCi^s, aelronoiny and geology ; and, conse- 
qaeutly. in the lartei. Iiom inatteis that come 
more immediately under our observation, for 
we hold, that at one time the eartli occupied 
the places now occupied by GeorgiurM Sidus, 
Saturn, and Jupiter, each respectively in the 
order of their aucce-iiftion , that at that period 
of her exisience she was of much largei dia- 
inelei than at tiiis pie&ent time, and was 
probably atiended by thiee, four, or more 
moons, the wrecks of all of winch, save one, 
are oow scattered upon the suiface of the 
eartli — and in these wrecks we expect to find 
further evidence of the truth of our theuiy. 

(7’o be continued.) . 


ON THE PRESERVATION OF TIMBER 
FROM THE DRY ROT BY THE jC^OR- 
ROSIVE SUBLIMATE OF MERCURY. 

The Minister for the Marine and Colonies 
of France applied a short time ago to the 
Royal Academy for their opinion respecting 
the e^cacy of a solution of corrosive sub- 
limatt as a preservative of the timber, sails, 
aud cordage of ships. A commission of five 
members was appointed to make the requisite 
inquuies, and to draw up a report of their 
proceedings. The report.commenccs with a 
lupid survey of the various means which 
had been proposed and tried previous to the 
intvudurtion of the corrosive sublimate. 
Among the numerous preservatives at differ- 
ent times recomiucndcd, vre may cnuiucrnte 
various resins, animal, vegetable, and mine- 
ral oils, the muriate of soda, the nitrate of 
potass, quick-limc, baryta, the species 
of pyrites (?), which the English call 
inundic,” and which is partly composed 
of arsenic. This latter substance mixed 
with water was used to wash the tim- 
bers of the Queen Charlotte with ; but 
the shipwrights employed in the work suffer- 
ed severely from swellings of the glands, 
and two of them died in consequence. A 
practice which has been for a great length 
of time in use in many arsenals is to keep 
all their store or reserve timber floating in 
or sunk under sea-water : but this method 
too has its disadvantages ; for the wood 
thereby loses its proper density and strength, 
and it cannot, but with difificulty, be after- 
wards ever thoroughly dried. The saline 
matter, with which Tt his become impregnate 
«d, is apt to dissolve whenever the atmos- 


phere it damp; and thus a vessal bttilt.of 
euch timber is inevitably rendered unoom- 
fortable and even unhealthy. The ooddatfoii 
too of the iron and copper work is greatly 
accelerated by the presence of the mnrinteoi 
soda. Lastly, it may be stated that the wood 
thus seasoned is by no means exempt from 
the very evil which the remedy has besn 
used to counteract. In order ghat timber 
may remain sound fora length of time, it 
is necessary that it be thoroughly dried. 
The dicing of timber is usually effected by 
exposing it for a length of time (under shel- 
ter if possible) to the air. But this being a 
tedious process, (three years may be stated 
as the average time required,) recourse has 
been had to artificial warmth. A too high 
degree of heat weakens the ligneous fibre, 
and by dissipating all its humidity — a certain 
degree of which is necessary to its sup- 
pleness and strength — renders it friable and 
disposed to split. It has been recommen- 
ded to dry and to preserve timbef in beds of 
dried sand ; but this plan is evidently in- 
applicable for large quantities of wood. 

The process of that disorganization of 
wood, so well kuowrn by the name of the 
dry-rot, has been repeatedly examined. The 
following appear to be the progressive steps 
of this destructive change. The wood being 
more or less humid, whether from retaining 
part of its natural humidity, or, in con- 
sequence of the long immersion to which it 
was during its seasoning subjected, commen- 
ces to undergo a sort of heating or fermen- 
tation, the result of .some internal molecular 
movement, annlogous to that which takes 
place during the decomposition of animal 
matters. By this fermentation and dissolu- 
tion of the juices of the wood, the reticular 
ligneous tissue gradually softeusand cracks ; 
aud in the cracks or fissures thus formed 
various cryptogamic plants begin to vegetate. 
The vegetations, which are in truth not the 
primary causes of the mischief, but arc 
rather the result of the preceding changes, 
multiply and increase in every direction, 
breaking up and disorganizing the ligneous 
tissue. This development of regular organi- 
zed vegetable productions succeeding to a 
previous decay of the w^ood, may be aptly 
compared to the generation of worms in 
putrefying aininal matter. 

Such appears to be the process of what has 
been culled the dry-rot, or caries of wood ; 
a morbid action which commences with a sort 
of intestine fermentation or decomposition 
of the ligneous fibre, and terminates by the 
production of various crvptogamic plants in 
its tissue. It had been long well known that 
the corrosive sublimate of mercury has a 
powerful effect in arresting the putrid fer- 
mentation and decomposition of animal mat- 
ters. It had been used in preserving anti- 
monial preparations, objects of natural histo- 
ry, in embalming, &c. The most putrescent 
structures, such as the nervous pulp, acquires 
a firmness from the sublimate, which enables 
it to resist decay. Botanists, too, had fre- 
quently employed it in the preservation of 
their herbaria. So far back as the year 1615, 
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Br. Ballli of TouIott9eli34iiiisge«ted tlieM- 
pi^ent of immerain^ wood hi a solution of 
co^sive sublimato to ^e^erue it from apeedY 
de^jr. But we do not propose to dispute the 
claims of the Englishman, Mr» Kyau, wlut 
has recentlv brought the proposal more 
formally and more minutely under the atten- 
tion of his own as well as of our Government. 

The solatiqp widch he recomends is made 
by dissolving about a pound of the salt in 
about eight or ten gallons of water. The 
requisite period for maceration must vary, 
according to thickness and hardness of the 
timber, nom a week to three or more. The 
sails and cordage do not require more than a 
couple of days. 

Several experiments were made at Woolwich 
to ascertain the presen-ativc powers of Mr. 
Kyan's solution. IMeces of wood which had 
been subjected to it, and others which had 
not, were left for a twclvc<month in a ditch. A 
quantity of decayed and rotting timber had 
been thrown in along with the sound, and the 
whole had been kept rather warm, for the 
purpose of encouraging the fermentation. 

When removed at the end of the twelve- 
month, the prepinred wood was found to be 
perfectly sound throughout, while the other 
pieces were all more or less rotten. 

The French chemist, M. Henry, has made 
numerous experiments to ascertain the mode, 
in which the sublimate probably operates, ns 
a preservative of timber. He bas shewn that 
the salt so employed is in a great measure 
speedily converted into the state of protochlo- 
ridc, and that, in passing to this state, it 
forms a combination with the albuminous 
juices of the wood. There is thus formed a 
newT organic compound, fixed and insoluble, 
and the vegetable juices are no longer liable 
to be alFected by moisture, or susceptible of 
that fermentation, which we regard to be 
the primary and essential stage of the dry 
rot. 

In reference to the question whether the 
wood, &c. prepared by Mr. Kyan’s method 
is likely to prove hurtful t<i the shipwright, 
or to the crew of a ship which has been built 
of it, we may allude to some observations 
of Mr. Faraday. This distinguished chemist 


Infom vui that mim yMn ago, his great 
predecessor, Sir H.^Dqvy, was consulted by 
late Lord Sppn^.Os io the propiiety of 
using the corrosive wgblidia^ to preserve hit 
valuable library from the Mtack of insects. 
Both Sir H. and Mr. Fat^ay were rather 
unfriendly to its use, on the ground that it 
might become volatilised, and thus impreg- 
nate the atmosphere of the rooms with ped- 
sonoua particles. But Mr. F. has subse- 
quently changed his opinion, and he is now 
convinced that his fears were unnecessary. 
As a matter of edfurse there is infinitely less 
risk of any such injurious consequences' 
from wood which has been merely^saturated 
in a solution of the salt, than from using the 
powder of the salt itself to sprinkle on books, 
or other objects. But we have already stated 
that the prci ared wood retains very litUa of 
the undecomposed i>oisonous salt, the greater 
part of it being speedily converted into the 
innocent protes- chloride. The efflorescence 
which may be often observed on wood which 
has been immersed in the preserving liquor, 
consists chiefly of this latter compound. 

Already an experiment has been made in 
England on a large scale, to ascertain wdie- 
thcr there is any truth in the ohjectious 
which have been urged against Mr. Kyan’s 
prq()osul. A South Sea \Vhalin); veftsel was 
built ?omc time ago at Cowes, altogether 
of timber which hnd been seasoned as Mr. 
K. recommends. No accident occurred 
among the w-orkmen in thd hpUdinK-yard, 
and tbe htcw had lived for twii months on 
board of the ship before she soiled, without 
experiencing any incoovciiieneies. It will 
be iiitetesting to know the result of the ex- 
l eriment when she returns after a two^ or 
three years* voyage. 

We hriir that Mr* Tvyan has abandoned his 
project of preparing the cordage with the 
same solution ; and he has suggested in heu 
of it, a solution of caoutchouc, ^hich, w'hilc 
it protects them against ipoisture, may 
serve to make them more elastfc. 

On the whole the report presenled by M . 
Knrandern to the AcadaiUy must be deeinrd 
highly favorable to the proposal of Mr. 
Kyan. 
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RELICS FRO VI CaUUUL. 

The r-earicr of Boiiiha> tiaieftlhal a very valniilile 
box of leliCB Jitifc resiebed the l»iesj<leuc> from Ca- 
booi. It iba* eome »lin« «lncc ihie f.nvetn- 

meitt placed a* ibe ofMr. MaMoii Beverai 

ilpiMtaiid rupeei Cor (be purpose of excavatlug 


some of those siiimilar iMiililiiitiS eall«*d 
III tliai coutiiit, tbe exvehdiliiie of which 
tnlDMiril ui»sl auccessfully. Ihliiiiiticatly evhhT 
have been infoimed. Hie relics are «»f coiiflder* 
able valne, conMlsiine of nevriaMhouiip^ edins in 
sold, silver, and copper, li^weR jMe Bidden 
boxes; but io a blBt«)iif;i^#tei9^ vieiv, (bey qid 



AMOUNT OF TRADE THROUGH AFFGHANISTAN. 


prove of the flrat Importance in eliicldatine the 
htitorjf of that part of A sin. Most of the cuius 
are Greek-'ChleUy of the Daciiian monarchs 
There nto alsti Homan cnlni, ns weli as oftho 
native djuaaiies that have reigned in Cal)ool.->The 
tope of Manikayala (a (Iran in;; of uhicli may be 
ecviiln Mr. fciphinstoiie's tvork on Cnl>ool) opened 
by 3Jr> Ventura, gave (he Aisl impetus totheek- 

BDiiiiatioii of these curious buiidiii;;s. 

% 

We hope, at a future time, to be aide to ^ire a 
more detailed nccouiu of these Liiriosities which 
are, it la saitt, far superior in iiiieiest tonny of the 
laiuc kind that have been yet brought to light. 

CENTHAL ASIA BY WAY Of INDIA AND 
AiftillAMSTAN. 

We learn from the same snnice the amouiii 
of the (lade in Ui iiish c*>o<ls thiougli A(r 4 haiiisiau 
wbitU has tcceinl) been asceiiaitied io he vciy 
gie.ii. M. lilassoJi, uiio is (oiibidereU iiiiqnes- 
iiiuialdc nntlioiily, ebtiiuaies that |iui.ioii of it 
wliiidi pas&is iliiough Caubnl uione, as noiih no 
Ies5 ihaii OJO ! I 

To extend Hus irade wf iiiulerMtniid it is propo- 
Bcd (o ( stiiblisli lairs on iae Itidiui UK<' tliuse ul 
Liipsic un.l Nuvogoioil, t^> li(iii) ot uhtcU tiudeis 
funii nvail) all Liiiope awd Asi.i rt^xui.siud t api. 
UuniL*!) has been Mquired amung oilur ilunge, to 
usreit.dii ilic pi aciic.i|jitiiy ot ilie ^clu'tIll. Iluii. 
jeel isini!, II is aUo haul, has been dpuktn to repaid, 
lug it, and liUs tiiiercd into It ivuh eaueness. We 
Slid (inst, (herefuie, at no disiaiu pniod.to see a 
coiuah table tiade on Hie Indus, and *advaiit<igu 
taken of the fu( ilitu ‘8 that luagnificeni ettearii Is 
caiiutaied to allurd.- Aireauy, indeed, couiiiieice 
Is exiendiiig 111 that qiiarioi I he great ohstaelo 
to Us auvaiicriiiriii has alwiijs tieeii (lie want of 
some staple coiiiiijudii) ns a iciiirii for iii\ e.'tiuieiUs 
mail in F.niupe Kouds, &.C 1 his liouevcr has at 

lrn,th lireii dibcoveied ; and wutd iioin ilie Indus 
is alread) an iiiiptu taut ailicie of tiade here, 
IlKiugli ii bus Gill) lieen iiiuMiiieil lot lUk> or ihiee 
leasuius. Tu vvU,ii extern ii loa) lie pruemed 
wccHiinot say ; hut judgiiii; (ram the infancy oi ilie 
Hade, Hie lupidily with lihicii it has exiem^cil siiu <' 
it was discovered that wuul was a saleable comiiio 
diiy in Bombay , and Hie exiem of the Hocks of 
sheep ill Lunhtil, Caiulahai ami ibe adjoiniiiK coun 
tries, ills not iiDreasonalde to suppobO ii willhoon 
rank lilgb in the list of uui cxpoiis. 

I'be rise and progress of this brancii of iiade dc 
Serves In be mentiuiied, showing as it does botv 
much the resnmees of the country may lie develo- 
ped by a little enterprise and eiicuiirugcment. 

Theexpfirts, since the trade couiiueticed— three 
years since— have been as follows:— 

1833 106 bales. 

1831 

U36 2,290-,,- 

Yhls year 3,602 bales have already been export- 
and the sbipnietiii aie increasing daily. 


3«l 

The Recounts loo from England are becomlgo 
more and tnoie favop.iitUlc as the wool becomes 
belter known to ilio manufactureis in that coniitry. 
THE SALT WATER LAKE OF CALCUTTA. 

Draiiitn; the SaUW.iier Lake of Calcutta was 
projected i.y Kurd Will,.,!,, Benunck. ae lean, from 
a iniiinte in ihe fiiiaiicial and revciiTie departurent. 
It is believed Hi., I Hie liuvesi bed of the Salt Water 
Lake la at 2 , Hint Hiodoiiih lif, n,n IJ lo 2 feet, and 
tome whcic t'xtecds 2^ I, el, that the ne.'ip (ides lit 
the Hooghley In Maich are .<> feet 4 inches and the 
lowest spiinga in Mmd, 7 feet r, mthes below the 

IdWeal lied o, (lie I.iKe, ,,, ii,c cjjic cabcgiil,,;; 3feet 
4 inches, and I'l ili™ oiher .0 f,‘ct 5 niches fall. It it 
evident fion, ilii>4, the cotnplrtc draiunne oftho lake 
ether into Hie lloosly itbelf, or into the Canal is 
perlecHy pract, cable. 

The war pin;; up the lake is a still more easy 
and ceiiain (>per.iiioi,, u, :j 4 mticli ns^ii ihe tnoiiths 
of March, April uitd M,,y . the spi iiigs in Ihe Hoogley 
are ten feet hi jier tliaii (he lowest bed of the lake* 
and the highest nse of the iiver in August and 
Septeriibei, i') heluceii island lOfeet; vide daily 
irmsiei of tides 1,1 ,Hu 5 llongiey at Calcnita from 
ieU'« lo ISiit, by J antes Ivy d, I'sq. 

Nor can a doubt i»i’ for nno monieiit cniertained 
of (be gitni Rupeiioritv of a deep canal of fixed and 
<‘veii di(rieii‘^ii,u!i. wiHi iiisli banks, fecrving as roads 
am. low paths, over a navigable sh.illuw chnnnel 
iliiough an open l.iki* only to be kept open by the 
use of u (Iredmng m.ichaie, and not having tlie heiie* 
til oi .1 laical embankment except it he made at a 
considerable expense. 

T Ik take, according to Captain Priiisep’s estimate, 
coiiiains 18} sqiiaie miles, eqii.il to 12,000 acres or 
Sd.UOO Bengal Bigahs The lowest rent of these 
iauils neat Calcutta is 2 rupees per Bigah the lowest 
niiiouni of lent, as well as produce of the lowest 
value IS lakCMi ; nneh land might leasonably he 
expecicd to gn>w I’idigo, cotton, or sugar cane. The 
y tally produce at 2 rupees per Bignh would be 
72,000 o, £7,200 or veiy Ofuily equal In the whole 
cost of the cut. Ml. D.impiei , Hie coinmUBiotier of 
the Siimleilnins, lU w'hose jiirisdictiuii tlic Salt Wa- 
rn I :ike h,iii:it« d fitmiAles the quaiUity of bi- 
gabs »t fiO 000, and the rent at rnoie than 2 rupees, 
but It will be saler to take CahHiin I'riiisep’s esti- 
in.iie. 

Loid \% Hluin sliougia ih.\t Ibe general salubrity of 
this Ki«‘ai city, audi,tUe vast luipiovctneut to navi- 
gallon by a good cau.il insicad of n shallow channel, 
lliiutigh tlie open l.iKe, weiri oOjetls of such supciior 
iiiipoitaiicc that he put all caiu and prolii out of the 
quesiiuti. Bin it would he saiisiaclory at aiiv late, 
even wiihoiii any piospeci of collateral advaiiiage, 
thill so much good ctndd beniiainedal so iHlie cost. 

It is iiecesbttry to roiuaik that the Salt Water Lake 

has been disposed of in pcipeluiiy, paying u rent 
of about 4,000 /iipces lo Govern, iieiil. The profit 
tbeeemiiidars.as be iturn fiom the Commissioner, 
from the liberies, from reeds, and from lands, from 
which the waiors have) receded, amounii lo above 
1C, 000 rupees ; lie leonii from the some resource 
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that the proptletori would not he unwIlUof to tell 
their property. There i« a doubt whether the laud, 
at well aa the water, and the tight of flthery, be. 
longs to the aentiodar, or to the state, the light 
Is about to be tried. 

Lord WSlIlaffi propo<«ed that this niiiintr with Us 
BCCoinpnn)iDg documents, might he aubuiitied to 
the Hou'hle Coiut, ivUh hts M'rjucst that the 
plau may he I till btfoie Me<«si8. Tetronl, nnd 
John and Grorge Iteimie. foi ilielr opinion upon 
its piaciicainitjs and for surii Kugestioiis, and 
directlo ns, as ihey aie so \vl11 runbliMl lo gi\c tor 
111 cx.ecutlon. lie piopnsi d gt'ntlt'tnt'n, lii>- 

cause they had heLii lugvt'.M’it ui il>c ut.:k<i to 
which he hun.self ua^ n p.ii(\, and llicy would 
therefore bcltei undcisi.tiul his iix. ,111114 

lie fnrilicr piopo^ed It ilie* Conti tho 'ld ft*td 
doubt fill I'f tile pint, lii o'li'it' ,01 I mi 4 f.a'i-lii'tl upon 
that head. klrnuUI he nnuilli.iK to iiuiUm t..k!* if, 1I..U 
they tvoulil peniiii jnoiMcu.ls iitcluiiuu ihtir te.. 
vauts to cmbaik ihelr nioiie} in the noik. 

It »vonM he fail, be iht/iiji', t'nl on? half of the 
expenjc ol the ii^’iv pi« p.iiiMl ( u' , ili mill b.* hoim. 
by 111? ronip.uiy, 111 » ettii n ior ilu* itn n.i\i- 

pa'ioii ami the Jiii ator i i of I o.Is ili t w -n ' 1 

accinc lit* it fi' m I lie pi, pucMo'ioi i’ *• f .I't atcr 
Lake ui.ultl ol loiiite (.otvinne to pa) the t.ta.c juii.» 
iiiato Gv.vetiitiu'iu .is ) c'i< l.> «. 


SUa.^R ( ULi iVATICN, 

On Ibis flohj^'ct ti e i'ouservatitG of Ma'ins 
cbsi I vet, 

'I ?:-• f.it'S’-ii' tbne I* cc'i ' I. ■ 'i f,ii 0,1 n’.io f-ir ihc 
cxlen i '!! cl S.J, ),t I’.I'i .M, I 01 in iii'In, .i^ it aj,- 
pi’ijsikai !' .opt (i.nti ici-i tS.it u oir 

will talte pi'i^ V til t.) )i ; rtiLle 11 Uie VV<\ 9 i liul.os 
at the ijrpitn of the i; ptrnin e-liip net. 'flu* 
West Inilla l.l.m Is ivi”j iiiidsM iIjc rni t« nt si etiMi 
aie iuadnjnait’s ‘tipp.ii 'J 171111 l.ih* in, and nnutner^t 
propMctors there is iinuli a. tlieii^ion I'l.it t!jc 
appieiiiiCi'S Uill aid U".!, ;.t all uben no ioi(t:<'i 
coinpfiled iod,» so; o ie ;i li-g n tC’i.nn tb.ii it the 
tVest India Negro Ij no gii.u po mral 1 con inn-', 
lie is atall events a [*rai t ( at |•ill! I , an l his 

picseiii idf.i ot absolute fuedom aiul com iqnrni 
Jiapplueis is that of seltiii: muIi r ibe sh't'Jc all 
day lung. He lias '«.t instn -. l-.c to the iiioi.)i 
siitiiulos ofbeiU nng Ins r oinliiKi’,, i.inl ti :s to l.-e 
fCiareU when ieit 1*1 b iiiisell iie u lil on.> I.ibonr to 
the extent of (Mociiring subsiBiciice, v.bicii iii.ty be 
about a month iireach year.— Ni iniiiiss.iiiiiing this 
apprebeiitioii nc oic fur fioin beu'n <'f ibe opinion 
of some enihiialaets Iti Bengal who pr-M^m siltale 
the downfall of the W'est Indies from the passing 
of the late Act: soriy indeed shoiitd ive lie to see 
the rolu of these *' ferns set in the silver sea ; 
their Btaiidiog or falling IS a question of vital lin- 
poriance to Eoglaud : and sorry should we be to 


see the fair leland the Mauritius linking aRiin 
In a conime rclal point of view into the inslmin 
ounce froiu which It has within these last few years 
emerged. 

As regards the latter Island there Is little to he 
appieheiideil, as its siipnioriiy of soil over India, 
and ihe success of the expeniurnt made two years 
ago of iinpoi ting laboureis from this couniiy give 
uiH .iitia^r s to iis inffcnsirioiis and deserving coloiilsis, 
-~\\c’ h.ive reason to suppose ih.it hcfoie long Na. 
tives from tins cniiiitiy will be impoited in const, 
ikr.ibli- iininbeia to om West India islands upon 
fhf ^amr- tmins □<< ihoi^c u'lio have been sent to the 
Stiopld thru impoiiaiioii be attended 
ui.li iq.i.d biivcobs. ue do uot (hiuh Ihe West India 
rtopiH tot-, h.ivc Hindi to apprehend fintn uny 
e\tcn«iioTi oi ibe cultuie of Sngai Cane which may 
taki pl.K <■ in ilui coniiiv} — Ihe snpcMdiiiy of sod 
III the Wcai Indies m l eompeiis.ite for the higher 
p.ici nhicli niiitf be |Mid (01 the labour of thise 
tdi'f .1 ( cniptnicd in iIk* ^Ml*i^a1iou of the Cane 
and ihe in.uiiaocitirc oi its piodiicta 


i;\Pi:\srs or Tin: overland iioutp. 

I 

'I Ilf* f'dlMUiii" oil ilie aimif' subject Is impoit 
:ii' I II ’.iit.Mi in ::u ‘ f. oii" 11' n be indincii to 
I u)'.i » il b'MJie III (Ins v ?n , !i • .iieiruni ol the eS' 
I" n - I » ..i.< i.(‘ln I !' li, »>i Miieic-, 

• 

Ire M”'? y n| Hit •; mI * of I t.it eilinz li.is 
J‘ii_ bun I.'. -•■'III. 1 !"• minle , 'mount iniid tiy 

1. i«'i him‘!i'li aii I Davies ho 

fu.t’i I (1 ' M .... I ib'jMliu, cuinviitu b) the n.iy 
H I ii> I ./ i)m' iiniiie an.l tin on^ii i .liy , was f iily 
£.iZCt . i' ii ; ,;,ul \tt it w 'Olil bicm ib.it they 

III'.. Ill 1 iti. pi ' Iiup.ll’il tile JOO'|i*'l (nl coiisltlei U • 

I'll If-.-, lit! Uij-y anivedlo i».c Red Sim iMtRer 
n t'l • &i .ix' n .111(1 b'M'U till'd tn'iii (be exir,i 
rl iig H tiiev ueie <»l»li4«d lo pm f*H a p'lssage to 
fins put It id!l P" Bi*l Vi il , luu, tliui the) <ii- 
Viie'.i .1 liMic r. urn ilicd./iul fuuir, by pi*'Cct'(N 
I114 to I)i ii S' l-*, u III. 'f’l- n-t l)il\ c* iiii-ir.iiirit ili* ir i x 
pcii.if. I'll luo or tl'.iM* Mil b lur., ti.eniurr, 
lia\elllii'' i'l r oiMp nil , an.l v.l.'i.i'c mMiii'i lo put 
Iin nitb !i(l-c iu..''liv i-iilrlK I «. I'lOd t.iih, llieicij 
ictisuii to nclieve, Mill ne si.lRcuui foi the j'. urney . 


To riiE EDiruii or the courier. 

Stn,- It I1..U114 been sujgcsiffMo me ihat noy 
in.i^i’.ni I I'.'.rflip.'; ill'.- Jiii ut 1 1 d anil 

'MiUpiC'l, 111 .1 jnuilU'v lioiii I'M'jI.iml lo 
lloiMb.iy t>y mi V of P. . j ,it. unui.l be inicieiiiing 

."oiiteiJiplaliMg Ihe s-imic, 1 hfgk.iio** 
rf 111 son a )Oii;.b f).'i(U'*r ivli.ii 11 cu-t mi- logr* 
ilif mil Mi'i tJu! s Til'* tea-iiu ou'^hi lu lie 
t •^l•.|^*/cd ; fur bicanicis ucie not g niisj 111 iho 
l.r .1 -e.i. 

We'ifi liici’iid on iiie l 3 ih Maj , and ar*i veil 
ill l’. 0 'oli.i\, *Olh Sepiembci lS 3 ii/ ’Ihr roHicS 
(loni M.ill.i.‘.ic \ <ii lOiis. and ii'l Inteiriiiliiff, biilliS 
.Siiriin.'fs aie nun < .1 itianii) going fioiii Alnliit to 
Nn.iiCi, that v/i)iili| ite ihuii.:lit Ibe hrst hy most 
people; hut of cont.e e\riv one will decide for 
iiiiiisrli, .us he gets fill, nii.ii nnitc lo pursue. My 
( Ijeri IS men i> to si.iie, ill n roiijli skcii 11. wiiai 
ii COM liie. and I mm snl'i, iliat wiilt the exception 
ot Ibe l<e.it I'l Hie Kid Se.i at the tiasnii we camCf 
tie accnmplirheii Hie joiiinei uilhout th« lead difl)<* 
cull), and ncie inngi highly pleased with the 
xn.iiiy ii.ieiesiine sights and sceiieiy wetfaus bad 
ail upporiuiiHv of seeiiie. 

C. Davis, Major, Bombay Army- 
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nXPBNSBS AT INNS, &C. 


Expr>ii*e« {.t Inns in 

1 urope 


.. . .% . . . 


0 0 

Do. ui ’Malta, supplto 

*) lor Egypt, Ac 



0 0 

Do do. Oo^erh ’s H(»icl .. .. 




9 7 

Do. .Alevaudria Mrs. 

Huine*B hotel 

und some supples, and ni Cairo, Mrs. Hall's 


bo^el and otber expenses lu Egypt 



30 

0 0 


Do. Suez, Tor, Yamboo 9 

Do Jedda .. .. 0 

Do. Scrvnnla from A'caaiidiia to Jeddii 4 

Dp, It0(iei«la and -Mocb.t . •• 3 lO O 

Seivaut from Ji'dda to Bombay 9 00 


0 0 
0 0 
0 0 
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COTTON. 

Dr. Lush hat comtnttiucuft’d a valuable pa- 
per*, ua the < ultix at ion and jn vparation of 
Cotton in the diitt itcls under the Do/nbay pie- 
*i(iencij. 

lire deierinliiatioo of the species and vaTiciles 
of Cotton, of the gfiiii* (iossi/pluui, to spAik in 
corrert hotniiiciil laiiBun::e Is no pasy protK in. Or 
T- Uaiiiiliun Uucbaiiuii, i\Tio beliciud lie bad been 
<ill iba kinds then gniivu in India iiiclndiiiB four 
or five genei.tlly allowed li> jutliorb to lie sprciilcQlly 
distliiti, «// frt f/ifl iann Jlcld and pro- 
duced frutn the same scid udniiitcd only ibiee 
•pedes. One species with wliile llhre and white or 
green seed examples -'Couimnii liidiiui cutiuu, 
American nplaiid, See. 

A second species with white fibre and black 

seed— Bourbon, &c. 

A tblrd species wltb ytUow Jibre.—\ iz. N auk in 
cotton. 

This simpliflcatlon however startling to those 
^hohave seen the seemingly well drilled ranks 
ef species In standard botanical works, ii very 


Total for two persons— £251 18 7 

near tbe trii'b. Following nearly tbe same prin- 
ciple, Di Liisb tvould reject tbe Gankin as not 
siiecificaliy distinct iiuni tbe coinmoii Indian and 
Auii-iu’an, and acknowlt'Oi'e the rernamhuco or 
kidney conuo us a drcidi:<i species. 01 De Can. 
dulled. * iih-ei ves ibai— Alter tl>e genetic 

cl;ar.tctir uf liob'.y oiiini, be adds *' *^-0. species 
(mines e\ cliaracteiitiiiB uiaiicis slabilllte. 

Genus iiioi]oi:t<iptiuc .K'ciiiiit<c (*l tx vivo elRboratse 
maxiine egcre'” I rue , -hut if the drawings and 
^descriptions .ire to hr made from cultivated kinds, 
the rxistiiiK coiifu<<iun will be increased. It Is 
only lire ilcbcription oi tbote found in an undoubt- 
edly tvild state, that tun be of service to tbe bo- 
laiiisi, and the heneflt to tbe cultivator could but 
be small. Ills remarkable that !U. De Candolle 
uiaiks tbe Gosnypiuin acumiHatum of Rnxbuigb 
which IS no other iliaii the kidney or Pernam- 
buco cotton, as a riouhtfui species. Now It is not 
only clearly described by Roxburgh but Is the most 
distinct species and the most unvarying in charac- 


* De Condo lie. Prodromut lyst. uaturalii regni 
▼cgei pars 1pp. 4&A. 
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ON THE N AViOmON THE INDUS. 


icr. itaai Is to be foand at tbit moment i^oisInK In 
IIKIIn. ;l 

rite coiton Imported into pombaj tana been car 
Ciliated to have increased wiibin a verj^ few ycart. 
from tbe antiaal %alae of SO or 00 lakbs of rupees, 
to the amouni^of near itiree crorea. No material 
Improvement can have taken place In ibe ataple. 
and tbe Cotton of the once despised districs of Su- 
rat.' dec- now felchcB a price at least equal lo that 
of upland Georsia 111 1629. The fact is, that the 
rise of price has stieccsird new modes of separauiis 
tbe hiipuiiiles at home, and a shoit-flbied 

Cotton, now turns out not so bad uii aiticle* The 
cniilvaiioii even In veiy iiifeitor Uu1 hta cieatly 
Increased and still Incteases lapMly In Hus caiecr 
are we likely to receive a clu-ck / In iSiO, Suiats* 
&c- were quoted at 3d § per in- In ISi^« he finil that 
(before the late ilse) the worst sample he could pio- 
cnre of Cotmu very inferior lo Saint (some viJe 
Conipta) arid by Company’s hrokos to be “ badly 
eleanad, tender Staple and stnined” wns \alued ai 
6}d per lb Now Dr. Lush is cont inced that the grow- 
er and the merchant may y»t cet ample pruUt when 
the best Indian cottons are at &1- per lb. As ioiig 
as there exists so little ditTerencu between veiy 
diity and very clean Cotton, as there Is at presein, 
— and be kfiowa no reason «fay this compaiaine 
ratio should change,— we need not fear, he says, whni 
some please to term conipctiilon unit Aineiica. Our 
cotton may well afford to stand a little abuse 
while so hlsh a price Is paid for it. We have the 
satisfaction of knowint; that we can stand np 
acalnst a sreal reduction in price below the pre* 
sent rates.— 


nEPORT ON THE STATE ANO NAVIGATION 

OF THE INDUS DElOtV IIYDRIIADAD 

About SO miles from the sra the Rivei IniJu^, it is 
well known, 4 livir 1 cs into two craiid aims the llue- 
gsur and the <’'«iia During tbe dry season no 
cominuiiicaiioii now exisis i ciweeii ilie Dussuiir and 
main stream, a sand linnk ha\lri'' accninulaled at 
the confluence wlilcli is 6 or 0 tret ulifive rlie level 
of the water; in all the tuanrlies (livfiemg from it 
the water Is salt fur the greaier paii of the >tiir, 
and they are then nietel> Inlets of the sea The 
Settaor Eastern arm pnisoes liie soine rointe to 
theoceaiiiiB the gieat iiver from winrli ii is sup- 
plied, and Is ill facta cooniinn'Kpri of ii ; tu every 
part it preserves a similar iriaeniiiide, and for a 
long a period it lias been, as it is now, the piinci 
pal channel of the Indus ; in Its pas^ui'e to tbesea 
It receives many local appellations, Mit is best 
known near the coast as the Munneirfij <>r w anyanee. 
Of the four brandies it sends oif, the Miiil and 
Bloniiiee are impassable at the point where they 
leave the parent stream, anrl nothing is now seen 
of these once noble riveis but iwo shallow ilvuleis, 
one of which yon oiav step across and the other hut 
s few yards wide. ‘’’Ibe Hnjainree and Kedywaiee 
are tbe only two now tavoied lo any extent by the 
fresh water, or which possess navigable channels 
Into the main river ; the latter however can hcarcdv 
be called a branch, for It is merely a shallow creek 
with a broad entrance that quits tbe vtnnuejab near 
its month- Above ibe Delta two more branches 
are thrown off by the Indus, tbe Pinyarec and Pu- 
lallee which are livers only during the liiundailoii ; 
afiar it has subsided they dry up for miles, and are 


besides closed by bmids thrown across them above 
tbemtamrt towns. ' 

Tbe Indus formerly reached tbe sea ihrousb 
eleven large mouibs, but three of them now suffice 
la the dry season, to diirharge Its water ; of these 
the Pbittee, Pyiiiiauee, Jonah and Iticliuel I'eloug 
loihe Enggaur and the Hojamree. Kedywaieti, 
Kookeivaree, Kaheel. and Mull to the Peitnttlie 
fleer and Roree and entrances to the Pinyaice and 
Fuiailee branclo k and coDipleie the nnuibci. be- 
sides these, tlicrt* are many small mouths, blit as 
it would only tej^l in roiifn^e, I sli.iU not notne 
them. At pres- a the K««>U*wiii ee, uhldi gives 
egress to the ivnteis of ihe ^1llnnr|nh liivei, is the 
Ciand ernboiicbiire of tlu‘ Indus; in the late AJaps 
itiscalkdthe Tula, but eironeousPr ii*, for iliat 
moniii wa« deseiud )iy the i^ireain some n^o. 

and Its bile is now occupied by oo cMciibivc 
swamp. 

Detween the Eastern and Wesleni inoiitlii the 
Coast of me Delta riiim neatly In a siialt diieciloii 
to the .V. . about 123 miles : in Hie ciiaits now 

In ii<^e It IS l.ii'l down aho\e halt a degrev ino far lo 
Ihe Lastuaril, and ihe ^allle rimr will he fouitfl in 
every pait that exists nt the iiioiiibs of the Hiijaiii 
reeand Koree, where the longitude has hceii tiscer. 
tamed by niiinerous olisei vatioits ; ihe Conner is In 
€7 d 9i<t. L.ist. and the. latter in (ISii. £0 in. 

East. I lie shore low and tlat.ihioiighuvr, .md at 
high water paitiallv overflitwed to a i oiiMdPiahlu 
dist.'inre inland , with ilie exreptiim of ,i few spots 
covered null imigle it is entiicly desuiiiie ol tie s 
or slmrbs, .ind iioiliiitg i<) teen for in.iiiy miles 
hutadieai> stvainp- u hc*i ever ihi^ orcni s the l.md 
Is seaicrly ilisrein ihle tivi> inues fiom the shoir, 
hill at those pans nlieie Iheie ate iMithrs, ii isiui- 
hie liom the (teikot a sm.ill \ > s^el (ionhle that 
di&i:in'ci% on n ei t>«>t so iWvoul oi olMects and 
partis sohmerged at itnufi, u |« • lun itifhnilt to 
di-iio;;uisli the m oiihs i>l the dilTeKiit liieif, and 
hut lew diiecuoiis ean be foen lo usbisi i}i«iiasi. 
C,itor ill fniiliii!; tiier i. 'Ihe ^eer is knonn hj 
8 omc eandlieaps topped nttli hushes on its North 
point, wliKli are siintcienily elevated In he visihJe 
some diuniice ; Hie Ciiiih Pilots rail this point 
Doiippee and aUv,i> s elands into sighi U,helore they 
steei foi Ihe Miiimejali haiiK, tluie is n sniiii!ir 
spot .'itthe Ki' liaiT month, wliU h aKo serve.sasa 
ciilde ill iippioacliing the Hiijaiiiree lliin im(» miles 
behuv it '1 lie oaiik every where piojerimg tioia the 
roasr. extends fioiiviiie li^y of lNii»r(iee to the N 
\V exiieiiutv of rutch In Ineadili it vailis con- 
side ruhly : off the mouth of the Seit.i, w iirte liruad 
flits have iieen cn^i op liy (he greater stieng.h of 
the tide. It runs out in some pincis b oi (i miles, 
and at Utw wall r is 't y fiu a disi.iiice ol I3iuilea 
along the shore; at ilie Roioe inouHi ii |^ efa si* 
iiiil.ii hrcfUlih toil lUilv dries here and there in tmall 
p, Itches ; in oiliei pads Ihe oiiieredge IsonfjSor 
3 miles from the land, and soiiiriiinea le«*«, and at 
low i)^ie It has » clopili of w.iier on !>, which front 

f.itnoms ilei'rc.iBea gradually lo 4 or bfeef. On 
Ilie harrk Ihe hoiiciii is smooth and hard, hot 
triit.ide is coiiiposeri of suit lU'id. 'Ihe tides are 
exirrriiely iiiegiihii , heiween ilie Seer and Mull 
months, £0 mil's npait, the current sets rniistatiiiy 
to the e: S F,, iiiiil the flai>d or ehh can only be 
disiinsiiixlied hy the rise or fall of water , which la 
not more ilinri 4 feet : near the Muiiiiejah hank, Ihe 
ebb runs wiili some streiighih directly ciflT ihore, 
and the rise and fill increases to 13 fret ; In, other 
pans where the chaniiela are iiitinernui, (he tides 
cliauge their direction evciy hour, and they are 
scHtceiy felt at a greater disiance than 9 or 3 
mites from the shore. 

During Ihe flne season ihe SInde Coast may ha 
navigated wltlioui difflicuiiy ; tbe soandlugf are every 
where a snnioieint guide, and in general decrease so 
gradually and with such regularity, that no danger 
Is to be apprehended In approaching it. The only 
shoal of any cnoseqnence is (be Great Mnniiejah 
Bank* which projects beyond the line of the direct 
rout lo Ibe Nortbein rivers, lo passing it duriiif 



CARBONATE OF SODA FROM 

tliK mvlit lars^ ve»»els iioi locunie 7 

fMlIlttlllH. f«»l II U lUlUt*! Ul HOilllti puiic* aiKl 

from lUui lit’plli llll•soll 1 l<llllgft<leuleast' very rnpuH)* 
tdliil and sea III vt:***» K«Mt«iall) prevail tvitfa cidcT 
cieur wealliei, tiiii iha aiiid autiieiinieii tihiwa very 
ficBlifiuiu lha N. IC. and the titinobiiliere tb fb- 
aciiird ii) ctuiidB iiT liubt. The hue Bia»uu is over 
Ion:! Iieiote U leriihii.iieti on ihr MaKihar Coaft* 
uiid (he iint'ii!iiit('ii h<'f;iiuieff vei) diiiiReroMi. Bail> 
ill Ii‘hiu.ir> the VVemerly wiiids4«| in with con- 
(.iiieralile vinieiK'e, and for ihf Ai fet* fuitiileht the 
u'cuihei in aUv‘.i>ii vtr)' teiih>eBiiitiuB: aiK.ii}! lialea 
aie ulfto ktiiiteiiineB encoiiiiterrU In liiu iiiuaih, atif) 
ihrie 16 a h|»vy iiiiitniiuoui iea'enMiiniiHlIy lunninc. 
UliK'h hiruhii aeioFg llie iiiooihs ot iiWK^t of ihe 
Itiveii^, In 1833 (he Siuinnoii Scliuoiiei w.i« c.iii!!l>t 
Mi one rliai iubied 19 Iioum', anil Lau^(* the desii lu*- 
noil 111 lO III laiiie bo.it^ uliii li ueie vrifckrd on 
ililleieni pans <T ilie i'nu^t. Shoii luteiv.ilt ufrine 
w( .ilh''! oi i-ui uficfiwardb iiiiiil the iniddle of Mai<h, 
Ixil .iftei ili.il date iIh> fn»u;hb of the Indus iii.i> he 
l oinidpM-d riosrd ito Itio otUKon. • 

In hides lilt' Mtiniiej.ih t.r main tlvei iliere is unit 
one hriiiKh. ihe ilujainiee, now avaiiable ioi the 
piiipitbe oi 0 |ieiiin!> a coiiiiiiiitiiL-ailoii with liic up 
Mil of (he ItliiilS : a tlieoii'Hiii till Ml initiry of 

If li,:s he« It i'liiii.ili (ed, and ilie foiiiiei lian lieeii 

t.iieliill> (‘Miiiiioed fioin llMle>.ihiid lo ns looiiili. 

Ihe iooiiiii ol Ihe Hiij.iiiiie« U|ieiisliKen tiiniiel, 
u nil Ihe exceidioii «•( th-ii (lUi i u hete Uie in ei 
I ike- n* iiiiiiae Milling the iitilii ii.ink, i« oicuMied 
In a hioad Ihil, iiinliallt coveied wiUi vvniei: ins 
fotiiM a t otiliii iiulioii ol Itie tiankevti) uiieie ex- 
'eiidiii>: ridiJi tliu coMS' ulinli is heie lailiei iipMc 
ihan a link in (retidih. Tlir (test cli.innt) for (loMt* 
liii! II inns ill a N N IC, direcii'iii lowaids the 
Noiih point o( the iivei, and nv i.OO > wide 
at tile eiiirdiice itiQie aie heav) intukeiH «tii < iiiiei 
ilde.aiidul hii!li aaiei no fiieatci depili !• mid 
on (be bar which is ahoui half a nuiu invide. ihun 
13 feci. Betides thi« channel, Ihrie is sniHihi r ihai 
crostes Ihe bank in uu Easterly line ihiee or four 
liiindied yards ah<iv« li, hut it Is cMioinui) ihal 
low, and can only he used by (he sniallts'« hoais m 
niudriaie weiitiier AhoUl iliis iiioiiili, uliicii is 
sniMteil III 91B' 9.1) , Noiih Lniiiudt, itie land Is 
eiiiirel) deetiiiiii' ol nhjecib iIimi lonid t>e poinied 
out lib in.iikM r,«> guide liic navi'aioi, iim! uiihout 
the H-bisiaiice «'( a IMIoi a siranjier uoul.i have 
soiiK iiiiluiiliy III (liidinu 11 :«ihe Cutr b boainieii 
iievei alieiiifi iu steei lor ii until ihey tiuve seen 
(he Noidi ptfiiil of III'" whnJi beiut! coveie.l 

wiili iiiaiierove jiiiig'le is visible some dihiaorr, 
and enaiiles llieiii lo astiriam Ihcir iiosiiion eoi- 
lectly, Mieie m howewr no danger in aMpKCicIi' 
iiiv II durinu the line heiibon, foi (lie boundings 
deciease uilli (he greatcbt irtiulaiKy up to (he 
edee of ilie bhonia, and ilic lireakeia on them aiu 
\iltblc when III 4 m 6 la'Iioiiie vv.iter. 

iTo be coat I nued.) ^ 


THK CINNAMON I HADE. 

1 he following fium ihc reUmi Observer Is (he 
official SlateiiiciM of (he OovemiiieiK Stock of 
rinuaninti oii band, and that of ihe Expoit foi ihc 
yrsi etidiiii* 31st August 1836, it wiiihe seen (hat 
the qnaiiiliy of (he spice shipped during (bat time 
was ahiint 0,818 bales, heina within ahoni 189 bales 
of whai is said by GoYernineiit to have been export, 
ed aiinuaily during the iiiiiiiopuly. If (he high 
ptices (hat have lately been given foi all soils Of 
Clnitanioii, and the Incieaserl sale of the flist quality 
ho'ialteii Into consider allnn, we conceive that the 
state of the Trade wilt soon, liicoiitesUbly, prove 
the eiioiieoiii views once inaimalned by those who 
•fouJd have preserved the peculiar monopoly of 
Ibis Article fiom the idea that tiie abrlltioo of It 
V'uiid have luiiied the leveiiues of the Colony and 


IMPuisf MINERAL ALKALI. SSb 

yveii ihif Trade itself, rmm the manner in whieh 
4ltt Gnverumeut Saks are conducted they slUl* 

' WweVhr, Uppionch loo neaily lo a monopoly. A 
eortiilii iiuiiitiei of bales are monthly put np In 
Adciinn at on upset pi ice, and however great IhO 
di'iiiaiid Hint henoiiifiie will then he disposed Of. 
Coveitiment are stiil siliiiost (he sole prpdncprs 
Mild piopiwtoiB of the axirk, of which they Ulilftit 
Inins D riidch giennr riuaiiiny into the inaiket fr#in 
I heir picteot stork, and roiitinue lo do so woio 
Common aiieniion prfid lo ihi'ir Oaidens. Iti<fl0ad 
o| doing (ins Mild di^pohiiig of a much larger quan- 
tii> Ml u boinruhnt reduced laie. with their usual 
sliori-siv’iiled poliri Ihey content themselves wilh 
selling n Hina'I qiianlliy at a hisli piice itpnn which 
(liey afterwards lew an exniliiisnl (liti) . How fre- 
(iiienily has ii been shewn (hat hy this condnet they 
ofl'et a bniiUK to foieigneis lo cultivate the spice, 
and In siii'poit of this roncliibioii we have to slate 
aiKithei iiisiani c ill the Dutch, who have now also 
become Lompeiitors ui the cnllivatioii of Cinnamun, 
of which they Itave grown excellent qualities at 
Java. 


na'il'Ual I’RoDL c'hons of India. 

To the EtUfor of the Aa^a Ukhbar. 

Sin - I M spec (fully beg to offer for publication 
(lie lollovMog iiieinoraiidum on Ihe lefliiiiig of 
r.nhoiMie of Soda from tiie impiiie intiieial Alkali 
found in ahiindaiice ihrouahoul the Weskm l*ro> 
vinceb, ,uid more especially in the vicinity of the 
Jumna, .tiid which I am siionsly inclined to believe 
must hecoine a snhsiance of great mercantile im- 
iiuiiaiice and vuliie, as soon as its propeities, and 
extiiibive coii6(imi»iion in medicine, the art s» and 
iiiaiiiitMciuies, become mote fully known and ap- 
pi ft (aied. 

If tins specimen of the apphcalioii of praciical 
f'lirmbin nieiit appioval. It inav be followed by 
some otheis executed wiili Iho view lo farililaie 
Ihc piep.(iauuii of (lie ludiucnous ptodiiciloiis of 
Ihe Couutij, 

JUHN DOUGLAS, Apothecary, 
Lantioui , 30i/t Srpt, 1836. 

81) Hiieiiiioii having been drawn last cold season 
to (he aiuiiidaiii and inexhausiihle supply of impure 
Chi lioiiMir of Siidii (Kae kn Mntiee) found in the 
state ot efU'iirsence on (he suiLice of (he ground 
thronglioui (lie Western Piov iiices, and in paiticu- 
l.ir to the piaciic,ihility . of reniiiiig it In the most 
advantageous and eroiioinical manner, so as to ren- 
del It most huitnlile as an article of coininerrial 
Bocculatioii .lod export, I beg to bespeak an in- 
dulgent coiibideiatiun fm the fullowiiig inemo- 
laudiiiit on tiie subject, the result of my observations 
and expel unents. 

Itrgardiiig the natural phenomena which attend 
(he formation of this intneial It may he hrieAy 
pieinised.— 

That, oil an examiiiaiinn of those localities where 
it is found efDoresceni In the greatest purity hikI 
whitenesB, n swpeiAcial siratuin of Cathonatr of 
Lime Is almost Invar iably m be founil in It under 
the shape of kunkiir, and the water In (be kucha 
wells In the inimediaie iieighhouihood Is saline 
and bitter. In shun, it is er'neiaily so strongly 
Impregnated with muriate ot Soda as to he made 
available by (he native salt rnakeis for the manu- 
tacttiie of the coarsest qualities of cotiiitry salt. 

On a coiisiderutiun of these circu in stances It 
may be Inferred dial a mutual piocess of decompo- 
Billon Is eoiillniinlly. and impel cepdbly going for- 
ward between the Muilate of Soda auA Carbonate 
of Lime proiiioted, and modified by 

the Influence of the solar heat* the carbonate of 
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U 8e»»itrai«il» atut>ibVHi|‘'kl4t^oillc 

Wid .win(nb|)H«»t, li a* 

HHiiirti aiaiv in wtiif h it m «lt 

of liiv >e 4 r wbvn itiG wisiliiLr elttOi* aiHl 

drVft D«i in the aiGati^st punt) ana perfac«iutt 
iUMIIP t|i« in«»tubf of «iarUk, Aitill, Tas ana 
^ 4 ^ 4 .^ luiiK tha (muuuiic* Miifut <ii the inns 

wltoofeacOit Hlhali who'll n nhrieit is iii \rd 
WlMii dt'latlot U( d a>\ eirihvaiid idL^ * wi4 
liable in Dr dlbC loiiitd by 
ilbS umliei wUh wliith it is l utul too a 

SWHAi a* *be riioia ut tiafts tad the de<4>(d 
bianidhlbt K«id nMt!s ot nliutiti t iht pun 

ppjiedt, ilierrfofe, in Kltninkit h ( > dt&iiny 
oHdt 4 yltp«irftie it trujii mu ii uni r ib < imhik « 

tl^fl purpose din unt plans n iv tu pnr 
8UMfd4 it p^ofe til'll nliich lullots*-, Im 1114 nui ltd 
i»n in(f»«riui«iii, md the It tst t \ t itHut 

AvfMaflaldt kiiny be vtlrt It t m wiiitli tbi id) le.. 
Ca^lMNt liiiK^t (ItiiiUiii nn 1 f e III (Ihc 

waaheiM «4 alwaift kii m% ivhLie mkIi i) i is ii< ti 
Ike lOtmidii,) if be i. utieic 1 in snijii h* ips m i it <- 
tinji: da iatt<;l} as possibU, tli 1,1 t s u d its 1 t , 
ttoe UiMeatMUflf^nf i »(eii pi in s ilu puces >t K 1 - 
kur rtiosi dUtt tie picked OIK iliisnill he ItVsi d t\u 
111 Ihe liASkeia, hiwuult U is it be iiWtuui mi 
caiiledto ttae ^iunlly I r Ou kibi ult t 11 s 1 . 1 1 
coUtUed and funned into iniiuiiltt iptiunulai 
shape the si und on ivluth u is limit 1 mg 
I 4 sod a lUile sods lopievtni a btiii:> 1 jui d by 
the dampness 

fh inuiiud flanns lisfoiiii 1 i mi m i\ b th u 1 li 
\y beat di»«ti by svKidta luibii , ibu i m le 
46 solid IS possible -Hr ibe I. Must ut vt %ui\si 
lich 411(1 beautiltiUy while eft] nes nut mil 4 p 1 
(inUssidts, pattiLiiUfly ou tult m <>1 txp s I 
i title rijs ol tlie ^iin. rtii* t fil rt mi t t is u 
tonus, iiiav Ir dttacUed, or latUir elii(«d il itr 
a (0 union t.(<isscnupfs kuipalt, iii i> (i u ot 
liaiisterred to 1 kiln to |>« C 4 (tinc,d and fuc > in •• 
Its ^ejeubie iiiipu 1111 b " 

The comm )u lountiy kiln is veiy suit iblo 
for tbe purpose iiiUiuk d, outv it inay be nii 
I ower ntid ci( ( pi I ui il^ 1 oiisiructio 1 iiid >r 
a t, ip u tty pi )portioii itf ti tu <|U<iatifv 1 
ilka 1 1 > bo pr i p 11 1 1 J liu 1 ilci 1 itiu 1 mutt 
br* ( outiiiuc 1 u itil tlif % „^(lajlc m ittt r be 
( oinplctoly ((Ml uiii d iiul flu i irbotin nil 
iliSsip itc d, 1)1 sU )i t it will Im otnciaustic, 1 I 
Hiinilar to iiuu iiu 1 huii; 11 uici mu i 
siinilir prucoss Di v ‘ uv dii^ is ui t i tl- 
IrMituiidclu tp^uel iiiil the < il 11 111011 Utor 
iT has cuiniaonrt ( 1 , m i\ b ( iiiim I bv 
till o win jr 111 fresh ♦‘flints cut Suli by thei 
tip, wailst f K i ilui uni S idt in in h< di iwa 
out from the air>liolt it the b>ttim ol tli- 
Kiln 

The c ilctiled Sodi iniy n?w bodissilvid 

1 1 cleuin aoft wiUr, n >il iixn • lU I » > is t > 

xllow the insoluble in itii r t ) t ill t> 4 lM bit- 
to>n» and obifitn ulK il i listi u v > s uii n 


1!^ »tc. 

Ifedihilhair niAit&rons mkiiiifacturci, for w^ieh 
if lafmcir^^ral aemiintf. 

If deSlmbl^ io obfbuatlic chrystahzed 
pai^onutii ojf Soda it may he dissolved m hei 
vattnr eAd «xpo«M to Vu mirlit air, and it It 
lifi&eQld enough cUtystals wiU be formed, which 
it slijlitlv tliarolouri'd wHl hec otne quite pm e 
l#d white if spri ad out lui a day 01 two m 
of the sun 

I uppreheiiti the refliung: of crude Roda 
inight be cat rMid on undti preat ad\auti|re 
m (be vDebsity OftiARm, bctauso the crudi* 
minoi'il may bepoociired by the mOife trouble 
of rntlu I i»t. It the lands oa w hh li it is found 
iu I 1^ bhi 1 011 and stei lU 'induselt ss U>i ipiu 
I ultui il put posi. s ; Ilu t «|U nre of luel is ♦ asi- 
1 > am ofl iiiK d IS well as tlu nttcudame ilie 
pm i s ul III HiuWH iur( would rtqmit Abodr-r 
suih IS Is MSI d t i iiiikiu^ coais surii, <J ift- 

I ( i ,) u ould 1 \ it Ml ite ibout a m luud of alkaii 
cvtiv ‘ iiiililay, ud the liver is (oiueoi- 
intU >\ ill ibl (‘ 1 ) iraiispi rt It to Uu ( ikutt i 
m (iki t 

An lysis ol i Simple of thryslili/td t 11 
h iiiii ii ‘s d» pictaird HI (oatoimily t • 
till nuth d ill s tibiil 111 tins iiumoi laduiii is 
Mibj Mill il la III (.lit) Msaki file I < suits ol the 
ipplii iti it ol ilu ttst't lie stated 

f it St I \ pi 1 mu ut sh wtd tlu piiscnit of 
an Vt id t itlii 1 f ii I) Mill, or SulpUui 1 

S< I W\piiiiiuut shi vvt d i II b )uu Vt id 

II » Viil |»hiii • 

I *11 I 1 v}i 1 1 at t f Ik s nut t X]u 1 uni ut 
with 1 ill It It lltkt R MU (lu s mil M suit 

J KMth I p 1 m i at indtiaKii 1 sin ill true 
i M nil ^ 1 

I'llih p liUu -s!ieu'» 1 1 fi\t d Alkilt 

♦ iihitiit.. *>1 L M Mil Ilu u liitU Carbonti 
Vi III 

st\t(i vpt I 1 *it stu wed tlu Alkili to 
bt ^ » 1 i 11 n bill It u^il With CarboiiK Atid. 

S£ IP OK r Ilk COT TON CROP 


W I hi\y pu liKtied ui i pi' vi us i olurau an 
a tt I 1 a tlie ifti 1 il 1 tin us ( it( Iv i( *■ 
tt \i I IM i oil* cl III s SlH It Rl 11 
I* » i i »1 \ I I i 1 u u , t 1 t i t xU 111 ut the 

< I L Ml I lilt \ 1 IV il i i th t disti t( ts 

1 1 o 1st iu« 1 Liu II lusu ill> h i\ V J ill-t 

1)1 111 i I It till ) 11 11 idi i p) e\ iiN 

111 It lilt t iiKiuiif ( I rp ol < oil i M 1 1 1 1 „r< illy 
di it > at f 11 s h w V ( 1 , St r ms likt ly topi o\ e 
(ti Ml uts f T ill >n Util li tru tioii ol the 
1 14 1 > s I V I I s 1 I tlu I 1 1 II ip ti ( >1 Ion ilisfn ts 
h IS hi i <j lit (II tin ns it v II b* 1 ouutt r- 
b i 1 tn * 1 1 L k,,i<alui( suit w itliiii those Very 
distil IS V lit u iu-,1 I i \t rfi MIS III Hit* tn 1 ( - 
k w lUt I I id tint hi\t idFert tl , while m 
till D* I >M 1 SHI s nneoiruirid, mid thi 
tultuiiifi his more 1 1 iii doubfebd within a 

t I < \ < -Ml It l 


Fills Holuti i I may bcfuithii puiihtdbv p tss- 
i(i|^ it fbmu, h I fill! r ot « 1 ui ri\ < i s t id i id 
( b ireoal pUi 4 d on a vvi k t h u vc t I ho 
basket by int ms of a n uph if < i n, d nIu k» 
m ly be hjced o\ei Iht i ul 1, t, > thit the 
• itutmu may drop intiit, mltiii ♦vapiiii* 
1 1 Ml may then comm nit: whn h is the lu xf 
xtep 111 the process f he b 1I1 1;: iniH;i bt t on- 
tmued, aduiii^ fresh lej thr >u„li ti filtct 
iiritii It b 6 ffla» to appeuiir quies eni a ul sm loth 
oil the sqrfhce like oil; ■mX tins 6 tap-e, a little 
of the Aolatlob iniy be CAlu a out and cooled 
on a bit of glass to **hovr it-> sti eiigth by the 
(|uantity of « lit tbit will remain upon it— If 
that be oonsulel*able the file mnv bt with- 
drawn, the Hdlutioii when roof wilt loncrete 
into a miss of Soda of the most valuable and 
purest quality ind liter it has been exposed 
to the atmosphere it will Soften and betqme 
p*t«ty, aitd then by the ibsorptioki ot Carbom 
acid It *nt» a (Inn efflorescent Car- 

bonate, iu tbe most idvanfigeuus state to be 


VV h It t M stu f tlu iiop is in Cmdeisli, 
Kittvwii iii«( tlu s Ml 1 11 Kfluhi aft i country 
'v* I in If !> ^ HUM turns hivt yet Ik cn 

r< it\«d fi ut till I , but it is (tititii th it, 
in ill tlu •»( di (ti ts, the wenfhci his been 
HI St t ivni iM , I id IS tlu ( ius( s wliiih have 
li I t > lilt mipi iMiruntin the Dcican have 
lx i 1 u )i (s upi I ifi throughout the 4 ountry, 
It laiybi 111 in id that the effect has been 
cqu lily "■< u 1 il. 

The t »til rioerr ise of cultivation in Broach 
md Km ti is sfitid it VJ GOB bee;F<^«. AIJow- 
ing, thi n fori , 6 inaunds to the beega, those 
two proH inn s will pi odm e iaiidiesloss 

than list f <4 lioii Ajatiist this, at the same 
rntf'ofi imputii ion, we have an increase of 
S,f)l& ( diulu s fr im the Decem. It will net, 
therrforL, suppowing tin yield to be as good 
this vexr is last require i \ erv great increise 
III tin' pr (iu< of flu of Ik r d ( K ts, to lender 
the extent nt the prose 11 1 crop fully equal to 
that of tlu hist Cewrar. 
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REVIEW. 

as to the prohahiUfji of an im- 
jn'orement in the nilttrn/ion and (juality 
oT, either through Enroj)( nns nr Sa/ireSy 
hi ease (fan increascal demand . From the 
report from the select commit I e(\s (f the 
] louses o f Jjords and CormnonSy appoint ^ 
€(l to crKptirc into the present state of the 
affairs of the East India Coihpnnij. 
JB30^31. 

EeWs Comparatite Vietto of the External 
Commerce of Bengaly during the years 
JS31-3:) 1S35-36, 106. * 

A I'realise on the Cultivation of Sugar_ 
canes, and the manufacture (f Suqar^ 
eomprefiendinginstruciionsfor planting y 
and soring the caney expressing the 
juice y t)-c. i\e By W. Fitzmai iute, 
many years a planter in the island of 
Jamaica, pp. Gi), 1 S3(). 

The nature an^ properties of the Sugar- 
cane, with practical directions for the 
improvement of its culture and the 
manufacture of its products. By 
Gicohge Ricii>Cui>sov, Porter 
Philadelphia, pp^ 354, 1831. 

From a remote period the natives (if this 
country possessed the art of making' su^ar 
on the exact principles of manufacture pur- 
sued with so much success in the West 
Indies, and we learn from the work by Mr. 
Fjtzmaurice that, on this account, the Court 


, of Directors ortlered, in 1792, a report to 
be drawn up on the subjeot, ivbioh was 
printed fu that year by Debrett. Prom this 
report wc lirid, that sugar, ever since the 
accession of tlie British to the territorial 
jurisdiction of Bengal, was a capital staple 
commodity, and drew annually into these 
piovinees specii* to a very considerable 
amount, which was w’holly expended here in 
the purchase of that commodity for expor- 
tation, principaMy to the ports of aliens on 
both sides of India. We should have sup- 
posed that, under such favorable results, tlic 
sugar trade of this country never would have 
declined, but its history shows that the 
trade had been lo.st at a late period, the 
current totally rcveiscd, and immense trea- 
sures exported hence, for tlie purcha.se of 
the .‘uuuc article in foi-cign jiorts. On refer- 
ring to the Bengal Consultations, Revenue 
Department, r>tli of June, 177(1, it will be 
found that the sugar trade had soalarmingly 
dccHiicd, that an address on the subject 
was. jUTsPuted to the Covernment of that 
pciiod, hy'pcrsoim evidently conversant ou 
ihc subjc'ct. The export had then ceased, 
a neglect of the [iropcr system of manu- 
facture was the result ; for the peasant or 
ryot had few wants, and the raw cane, or a vin- 
cous juice expressed from it, supplied all his 
wants for temporary aliment or indulgence ; 
the juice being boiled into a syrup, and of a 
quality adapted for making the coarse kind of 
sweetmeats, supplied the demand. This 
syrup, called Gour or Jaggery, was how- 
ever plentifully exported to Europe. Now 
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can it be credited that the Britiab policy 
in India led to the neglect of so im- 
portant an article of trade, of such essential 
importance to the public revenue, and not 
merely for use in the state in which it was ex- 
ported hence, but as a material for the great, 
opulent, and valuable body of sugar refiners, 
witji reference to whose lutcrcsts it ought to 
have been chit Ily vicv\cd. The quantities 
of sugar imported into England for a 
series of years prc\ious to theptiiod 

to which we are now adveitinir, jucxe that 
nearly two huiuhed and sc\en nnlhons of 
pounds weight passed through the liamls of 
tlie British sugar dealers }eaily ; and it was 
demonstrated that, on an average, one thud 
of the whole of that quantity has been con- 
sumed within the llritish islands, one half 
of the other two thirds, exported to depend- 
encies, and the other third, after undergoing 
the expensive operations of refining, wholly 
exported. So that, supposing no more to have 
been refined than the compUte one third, ex- 
ported in that state, how ucccssaiy was it for 
the administration here, and purticulaily the 
merchant, to have known that the sugar of 
India was not of suflScient strength through 
the defective manufacture, and tliat it opened 
the markets for the direct and circuitous 
introduction of the more rich and yielding 
sugars of the French and the Americans. 

But this was not all ; the Chinese and the 
Dutch took advantage of this want of fore- 
sight in the Indian Government. The in- 
dustry and ingenuity of the former especial- 
ly, brought the manufacture of sugar to a 
state of the highest perfection and supplied 
the deficiency. ithout occupying innch 
space, we hare endeavoured to prove 
that the Government of this country 
shut its eyes to a means within iu power of 
enlarging its own resources, and of giving 
occupation and wealth to its peasantry, by 
a profitable exportation at a moment when 
a concurrence of unusual events in the West 
Indies and in Europe threw open the British 
markets with considerable and unprecedent- 
ed advantages to the East India speculation ; 
when, in fact, the failure of the French sugar 


colonies, the abatement of the produce In tlie 
British, together with the popular prejudices 
raised by the numerous advocates for the 
abolition of slave trade, had caused East 
India sugar of a very inferior quality to 
meet a reception and sale. 

But a new era has now dawned on India. 
Mr. Bell has already shewn that England 
will be under the necessity of drawing upon 
Iiuh.i for now^ supplies of sugar^ The poli- 
tical aspect of our West India colonies tends 
to s( lengthen this impression. The sliip- 
ments, during the lant year, of nearly nine 
thousand mauriJs of sugar from Calcutta to 
Noith Amciiea, is evidence of deliciLUiey 
somewhere; and, as Mr. Bell justly says, it is 
obvious tlial free labour in the West Indies, 
without taking into account the immense 
sacrifice already made to rescue it from the 
stigma of slavery, can never be brought low 
eiiough to compete with that of the Hindoo. 
Uitlierto the people of I^jiighind have been 
mad«i to pay an enormous sum, to indemnify 
the Wo'.t India planters for the loss of their 
slaves, and in return lor this boon the people 
have been compelled to purchase the produce 
of the East at a much higher rate. 

Tiie monstrous injustice, hownycr, to 
which Mr. Bell alluded when his work was 
published, of bolstering up the interests of 
one country at the expense of another ; tlio 
maintenance of the unnatural price of sugar, 
by means of unfair restriction, now no longer 
exists ; and Hit* day has anived wdieu England 
must look to this country for her only 
source of supply. 

r 

A\ e shall now proceed to examine the 
various reports before us to prove that 
the quality and manufacture of sugar may 
be hronglit to a state of the highest perfec- 
tion in this country. Mr. Bell shews satisfac- 
torily that the Otaheite or Mauritius, caue 
does not degenerate in India under common 
care, the produce of which is quadruple that 
of the indigenous. He states that, under 
the direction of the Agricultural Society, 
it is expected that within four years the 
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eo^ntry cjBue will be completely displaced — 

B prospect the most encouraging to our com - 
mercial community hcre.S We shall there- 
fore, with the ample materials iu our posses- 
sion, proceed to 'consider the cultivation of 
sugar cane in India. Mr. Fitzmauricc, who 
was many years a planter in the island of. 
Jamaica previous to his coming to the East, 
observes that the ground inUmded for the cul- 
tivation of sugar cane must first be cleared 
of all shrubbery and glass, the roots carefully 
stocked up with hand- hoes, ploughed over 
once or twice, and levelled for laying out the 
whole into pieces of tliirlY.hlty, and seventy 
Inggahs ; along these pieces it will be re- 
quisite, for the purjioao of diMining,to foitn a 
strut commodious treneli oil each side, at 
least four fict wide at top, 

“ Tour feet dec p, anil propoitmiiahlv narrow 
nt bottom, that tin may be -loped ns 

to pie\f‘ut iiipiry to the Mde-. ot the trciehes 
in tlie htuv) ram'', vshieh would, it the ‘•iilcs 
were dug pel pemlieular, oeeasion tiie baiAs 
to fall ill, tnereb) obsti net the passage ol the 
^^atel•, and reipiire conliiiual labor la repair- 
ing lliem. 

I'lie mold dug from tlie trenelics will Ip Ip to 
ra’se the iuteruals, and make paths which 
fiiJiO'ild be formed, tor case, convenience, and 
dispatch, in carrvingthe cane to the woiks. 

The mam trenches must he eurht hundred 
yards from each other, and thro’ the centre 
of the plantation, according to its extent, theic 
shouhl be cross trenches of tin; sarnff dinieu- 
bunis as tliosc on the sides ot the pieces, into 
wlilcli the hitler slniuld lead; and as the 
water will had its own lesil, its direction 
slnmiil govein the line ot the inam trenches, 
to winch the iiielin.it uii» woiihl he easily 
toiuid 01 made hv tln-s.unc mi aiis. 

When the ground is thus prepared, it 
shouhl be laid out in IiluU of twenty feet 
Wide ; or, if it i< limli ground, lliiity tect licils 
will be prelcralile ; fiom a tirneh ot two feet 
in width and depth between each bed, the 
mold of the trenehe- will raise tin. Crine beds 
m the middle, and the riibbi-h eolh cted in 
them taken out! mm time to tune iii Rioting 
and weeding the caiie, will eoutiibute to nia- 
nuie and laisethe beds, so that they will be 
lound suttielent to convey all the superabun- 
dant w’ater to the inaiii trenches, as will be 
r''quii ed when the rainy seasons aie severe. 

The soil of llengiil bciiu low, it is very 
requisite that the ground should be carefully 
drauied, some time before it is planted ; for 
that purpose, therefore, n gang of sixty 
laborers ought to be hired to do this ; they 
may ill afotttiight, dig and lay out all the 
trenches and intervals of n plantation of live 
hundred biggahs ; but this should be com- 
pleted some considerable time before the 
heavy rains set in, or the commencement of 


the regular planting season, in order that 
the trenches may he strengthened, harden- 
ed, and durable ; if Ihis is done in time, the 
drains wull afterwurds continue in good 
repair, by cleaning out as often as the plan- 
tations arc weeded ; and at the same time 
the manure aeipiirecl in the drains will raise 
the beds in the centre, lumtish the cane roots, 
nnd lender the soil productive to a degree 
that cannot be witliout experience easily 
conceived or cie litr»l. 

When Kie pLiutritnui is I’nis far pre])ared, 
liaxt it { ]ouirb( ( 1 , the tn iiebes cleaned, and 
the pu Cl - ni.li ked olf, tioin one end to the 
otlu r 111 tbc folloAii'g nianiicr ; prepare a 
line ot a Midu u-iit buiL I b, and affix tliereto, 
atevciy si or right tect di‘U;uu-e. apiece 
of ored M'O a sui\cyor’s line; 

stie'eii tb ' '“JO-- t!u bed-- as stiait as pos- 
sible, so .1 ! o sviiiuic with the bides, and 

(ii'K of till' 'lid- ; he pr^-pared w'ith a number 
of 1 c'- oi -1 oMt two tf’Lt long, plaee one in 
the caifb .'t< em h of tin cloth marks on the 
line , till- \« o Iv ni.iy lie pciforiirod by boys, 
and gill- ; \ hi n the tii-t i o\v is lined out, 
Jet Un / . 1 el nut .aboiit three and half 
fri t, and '’ii ■ and inaik another row, like the 
fii 4 ; hldl i' tiniig thiee and half feet, till 
tbi N ha\( Ii jfii tlie whole piece; when the 
liiHi- have marked olf tlie first-row, the 
l.dioier y commence the digging of that 
ft, Ml vui.irt i)o\s or girls may line, 
without laliguc, three higgahsper day ; with 
two or tliree more to collect the pegs, as fast 
as the holes and banks are formed by the 
laborers. 

Ml. eh rare ami •^nme pains are required, on 
the fiist laying out the ground, for trenching 
and holenig; it ought to he caicfulJy drain- 
ed, the beds sh.ipeil, and planted ni buch a 
manner, as that the siipei abundant rain 
water may drain from the canc beds, into the 
trenches, -o that the cam may not be chilled, 
or injured by -tugnant wati r, or too great a 
(puintity ot it, as it will coiitrihntc to the 
cxccllciiee .mil ipiantity of the crop, if the 
ground rclruns only an equal share of mois- 
tuic througiiont, to pioiaote tlie spreading of 
the plant- in vegetation ; cacli stock planted 
in this manner jiropci ly managed, will give 
twenty or nmie c.am's ; a single eaue alone is 
pioducfd lioin the mot pl.mlcd after the 
(Mia U's-s a I * iMiproNidcnl method of culture in 
Hengal. 

Should the land )>c high, let the liners be- 
gin at the top. nnd line it in au oblique or 
winding direition, gravlually to the base ; the 
farmer who feels the spmt of euUivaiion, who 
will sec Ills ground caieftdly piepnred and 
planted, in In- yielding, will find himself am- 
ply compeii*-:! ted for his tumble, three hig- 
gahs wuil eontain about three thousand five 
hundred hole?, three feet and half wide, the 
canes from which will yield on a fair average 
properly manut.ietured a ton nnd half of su- 
gar ; hat it cannot hr too much attended to in 
this branch, that the ground must be well 
ploughed, the earth pulverised, and carefully 
planted ; fifty coolies can with ease, even in 
their mode of working, turn up three biggaL'i 
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per day, and half that number will prepare an 
equal quantity, when familiarized to the use 
of a mold plough, wherewith they can form 
the rane furrows auci afterwards it will re- 
quire only a few hands to shape the banka, 
clean out the furrows, and preserve the 
whole in an orderly comlition. 

When fonning the banks, and furrows for 
planting, the (jiirth must be in rows about 
six or eight inthc<^ deep, until they each 
shew an cvea y^.rrtty bank from one end to 
the other; tliiu let the laborers fall back to 
the second lo^'. and so on till the 

whole pic:^c auL' into iKirrow lidgcs, and 
strait and even tin'ilK'', \.hicli will appear, if 
properly attended to, s^^uaie. parallel, and 
regular. 

It is recoinmcnilcd with ih'- forcg^'inc: nn'- 
thod to hfue the labn/ers eiiiido^t.l !:> daily 
task-W'ork ; the cmpUncT. or a "Um*!) v^tII 
tempered servant a^ Ovcr^eer, or ai <’■, to 
visit them often, and t!ic ouiuv a'=i fie^iic lUy 
as he can, tea see that the woik in e\eiy de- 
partment is well, ncatlj , and exactly per- 
formed. 

The soil, if newly turned up for cultivation, 
will require no manure, but if in any deirree 
impoverished by repeated lillatje, it will be 
found moie producti\e if slightly manured 
for the growth of the sugar cane ; tin- pait 
of the planting busmen's in liengal will, be 
found very eass, on account of ehcapius'' of 
stock, and of labor; and a^ lh.it best and 
most p'oducti\e iru'thod of cinichin.tr .i -oil, 
will be so easily etfected here, tiie coii’-truc- 
tion and use of moveable nciins are wnithy of 
adoption; — with bamboo po‘-ts ami i.iils 
form a number of light frames, which inav be 
bound to each other a- a rcurc, sutb< irut to 
enclo>c about tv. o blgtrnhs of gionud at a 
time ; by iL'nioiiug tlic pcinis at tlv* tnd of 
one week, one side of the peun lo shind, and 
the two sales and the ocher end lo be tairied 
forward, ana forming the pern on the outer 
or oppo-ite groan 1 ot the '^tending p.irt of 
the lence : tha> ti.e planter can go L'-iadually 
thro' his whole ( -tatc leediug, mauuiiiujr. 
exercising his catile, and foljov.ing all up 
with turning up his soil tor tdutge. 

The stock should be fede\cry nirht witli 
grass, or Nines, and lu cro\i tune uiili c.me 
tops, which are then pleniiful, an liuudred 
head of cattle will ainjily iiiannre, with their 
dung and unne, he the -oil ever ‘^o mipover- 
islicd, an estate of fne hiindied bigvali’. 

The plantation sliould b.c divided into three 
separate parts, the fir-t lo be in uinnurc and 
preparing for tluVn/t' p/n/i/ / by p!</Uifhiug up 

the peiiiisasthcy are <-o rn'ini red, the earth 
will be duly jiahcii-icd and in proprr <n-ilcr, 
against therainj season bi lime foi \ latiling ; 
the secontl dL\i-ion should be under earn' to 
cut for the succeeding iT*jp ; ami the third 
di\isu>n under 7 ’iiUoons, or root^ of canes, 
which if mouldcd"^up, and hoe-ploughcd be- 
tween the roots wlicn young, wdil pioduce 
nearly as much sugar as the plants ; but 
should the soil be too poor to support rat- 
toons, let one- third layover as fallow, and the 
other two-thirds under fall and spring plants 


for the ensning crop; If the rattooni aro 
moulded up, and manured with rich earth 
from tanks and dutches, as they spring up 
after cutting, they certainly will be found de- 
serving the attention and care of the culti- 
vator ; the juices of rattoons arc much richer 
than the juices of luxuriant plants, and on 
that account, both are mixed in crop in order 
to improve the sugar. 

Moveable cattle penns afford the most easy, 
and certain mode of enriching, and nourish- 
ing the soil for ti\e growth niul culture of 
sugar; repeated experience in Jamaica has 
proved it ; and the farmers of Wiltshire who 
manure their held s iiy forining sjieep-walks 
before ploughing in that manner, wliieh they 
call Hyiutr penns. impro\c their crops \er> 
eousid'erably ; but whether tin* soil i^ poor or 
not, it is reeoiuineiuicd to the Bengal farmer 
to eolleel all the cleaning of his tanks, as w ell 
as all the manure about his yard, and heap it 
up ato*- near tile CLutie ot the plantation, so 
t! at it may he convenient whenever it is re- 
(, nied ; the manure heaped up should he 
V 'N' lr.l from the sun with rich mold, to pre- 
veat the exhalation of its richness, and to 
ker]> Ibe ‘'ab-. with which it is eharcred oliNC, 
the lick- o. luMp- should be at times mixed 
and chopped up wil'i hoes 

the seasons aie u-.n dly regular in 
Beucr.al, the lyots mri\ heg,a to put the 
(aiitsiu the ground a week or ten (la\ ,s bilo.e 
the lime the 'i.nn‘- usually l.ill, and they will 
(\perum( aiidil- ii\e fi'om this prat lice con- 
sulerablf' .ahaulrige, a- the voiing plants will 
iMj.nediatl) -bool up witli tin first shower.-. 

Th(' n lit of tiie cane- that oaght to be pre- 
fviNcdloi plants, and indeed the only part 
fit to pi. ml. IS the green watery cane top, 
with .0 {• A jfmit-, uhiel. is uuft lor inannfae- 
liuiu'i; d me ground i> in want ol'inanuie, 
wluen tin larmei will be the uiosl eompclint 
p.d;eol, from lb(‘ an, •< ," a.n t and stunted 
grow In id hi- canes, or if hi ^ inud i- exhun- 1- 
ed fio'ii f:ii|u-mi raltnuliou.i i ccni sc umsi he 
had roh.'^li .p- of manat i , l,L\ieg it -lightly in 
small quanluits ui tin* li ' li- ;u he plants the 
cane, or i nnrnl t lie e.uie raoJ - as they come up ; 
about t’.enty wuuhtor about two Bengal 
hulloek load- dung !'» e\i r> Imndied feet of 
rich mold taken out ot ditches or tanks will 
be louinl a salutaiy and nourishing manure. 

.‘Should any white ants be observed in the 
prouim under pie]>aiation for ['Janting, or 
Hhouid tlie\ make their appearanee after the 
canes haNe'lnirnn to NCgebite, the most effee- 
turil mode of de-troying them will be bypoi- 
sou, — in this manner, lake a small quantity 
of arse-lie, and mix it up witli a few oiineci 
of Ikurned and ])ulvcrized Onp bread, oatme;d, 
flour, or ripe piauitain, let this be mellowed 
with a Idtle molasses, uNoiding cautiously 
whUehamdmgittlie noxious etfeets by breath- 
ing too near it when mixing; or lest the 
wind should blow’ it into the eyes ; place the 
size of a turkey egg of this composition up- 
on a flat board, covered with a wooden bowl, 
uTid place several of those bowls with the 
mixture in ditferent parts of the plantation ; 
the ants will soon take possession of ths 
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\70odcn vessels, and the poison wilJ have a 
general effect, for those ants that die, beinf^ 
always eaten by the othpr|, the whole estate 
wdll be effectually cleared of white ants ; this 
mode never failed of destroyinfr w'hitc ants, 
during sixteen years in the West Indies; 
rats will likewise be destroyed by similar 
means, mixing a little arsenic with ripe plan- 
tain or parched eoni, ground and tied up in 
plantain leaves will he effectual; ruts are ve- 
ry destructive to a field of eane, hut when 
the poison is once taken, i^ is as effectual as 
if the animals were destroyed, for v»‘i iiiiii of 
eveiy kind will afterward shun the ])l,inta- 
ticiu. ^ 

CMiunam, where white anJs are few, will 
help to destroy tlieni, a •'inall (juaniity of it 
thiowii o\er ot under the eanes, wlien | laiit- 
iiig, will prcNerve tlieiii tfoni these irisecl.-..” 
{Tij he couhniud.) 

Art JL — Xotes an Versia, Turiartj, anJ 
Afffhnnifitmi HvLraTT. (\n.. Mo\- 
TJ'.rni, K. L. S. of the Madras 
Xn*iincrrs — JJadra^ Journtd (f lA- 
ivrnture and Se'ietuc ^ 

tlrri:Nri. or Dniiisn India from Uus- 
si VN Invasion. • 

Jhj Cnpiaid C\ p, Jload^ (Queen's Royal 
Re, if. 

Wo promised in our la^t to notice 
tlie opiiiion of t'ol. Montcitli on Uie inucli 
quf '•lion of Tvii-^sian in\a-ioii of 
India, uiul cit liie s inii' tinie ^\e may eon- 
siuei tlic Opinion ol Head, on the ile- 

feiiee of llnti-li India ai;nins( Kiis'^iaii inva- 
sion, as heina sntijects at this nioiafiit of 
(‘Omni irnlirig iMtei csl , \N c ninsl confess that 
we have; long walelied with al.irm tlie appar- 
ent iiidiffercnee of the liiilisli (tIoa eimiicut in 
India to the insecurity of our })OMtmn, and 
to the numerous federal imti\c powers that 
are ready to rise against ns at tln^call of 
any invader who may raise las standard and 
iinitc them to combat. Tlu; British poli«;y 
of India 1ms been directed during tlie time of 
peace more to paltry redm tions and to rui- 
aemblc systi'ms of false economy, tending 
to diffuse a spirit of dihcontcnt among the 
very persona whone alTeetions and devo- 
tion to her rule should have been con- 
ciliated and secured. The inoper policy 
was to have strengthened her frontier, to 
have increased her internal resources, and 
to have brought these magnificent domi- 


niona by steam navigation nearer to Great 
Britain, to derive her assistance by ra]dd 
communication when one might most re- 
quire it. Hut our tVu’efis are crippled, our 
arsenals inqierfect ; and if a sudden rise was 
proclaimed, we question whether we should 
bo ready within siv nmutliH |o shew a 
jiroper front to repel our assailants. 
But the day has arrived wlieu we inus*L be 
on the defence of oiir va^t tenilonal wtal- 
thy possessions. Hupsiaii andntion threa- 
tens, internal disaffection jircvails: and 
now ih the lime for lire snpieme Goveni- 
nuMit to a-isunn; anotlier and more masteily 
pidiey, and bucKK; on its armom ; — to con • 
Ciliale the affections of the brave men wlio 
lia\c fouL'ht and won the conntrv. In- 
stead of sowing disaffciRion among its 
civil oftieer-., Iry tin; rednetion of salaries to 
which, by long C'-l.ilrli-.hed usage, they are 
legally cut tiled, let good laith and unity of 
lieait and good-will pass from the governing 
to the go\erned, let our frontier show a 
stionglnie of defence, war malericl \)Q sup- 
plied, steam eonimii mention be establish- 
ed, and the Indus and Sidlege navigated. 
Then let all Russia, Caubul, Nipal, and 
But mall adsanec if they dare I (ail. 
Moiiieilli oliM i-vi’s that a great%atc wall 
continue to gam on the pn^age trihes on its 
fiontier, is but the usual coiiisc of lliiugs, 
and one whieli, our author is of 0 ]»iriion, 
nothing (Mil long jirevcnt. 

“ On once pa-sing lirr pn -ent limits, she 
must ii\ her new' irontier line either on the 
Sir Deiriii, or outlie Omis, on the hank-i 
ul tlu se river- only can -lie liu'l laiids, or even 
wutei.toi till -uj)[ii>itot the Irnutier posts. 
The Omi- jjieseiit- -o many ud\antinres o\cr 
the other, that 1 cannot -uppnse theie will 
he iiiueh hesitation on the snhjcet. I his 
rner is uaMga>»)i tor boats fioiu the moun- 
tains of BiiUiieksliuii to the sea ot Aral the 
power coimnaiulrng its haiilv- must exercise a 
great lurtuunce over hoth Ri i sni ami Atglia- 
iiistau. I’or tiade alone thi- would he a gieat 
ohjee.t, and probably thi‘ one now really aimed 
at; and, in the first instance. Khiva wall be 
occupied, and probably eoloni’cd with Co.s- 
saeks or lartars tioin Kus-m Some ad- 

vantsnre in point of ten iiDi y will be, at the 

same tune, offered to I’ersia and Bokhara. 
Under no circninstances can Khiva expert 
aid from the surrounding states; she has 
too deeply injured every one, to expect any 
thing but enmity from her neighbours, and 
her own power is totally unequal to any effec- 
tual resistance. With Bokhara a good un- 
derstanding will, if possible, be established. 
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From this position, in the event of a quarrel 
with Knu land, by demanding a passage for 
troops, assembling soldiers, and making a 
a shew of invasion, Russia would threaleu 
our possession'^, and oblige ns to make pre- 
parations against her, besides keeping em- 
bassies in the neighbouring states.” 

Col. Montcith, howL*\cr, docs not think 
that Russia for some years wvmlJ be able to 
make any ser ous attemjd or permanent 
impression, ” rrrppf //trough our own 
negligence,'^ Moj»t true ; but where is tlie 
political observer in India who would say 
that British policy h.is been anything else 
than downright negligenee ? 

“The aid of Ru's'iia would without doubt be 
eagerly courted by the ditf rent t.iiniUc^ now 
disputing the po<'<e‘isnin of Arirhunl‘'trin , and 
repelling the Seiks ; or I’ersia wo.ihl be happy 
to avail hei-i^lt ut tin !r nul to reeovi r Herat, 
and her former i* I'-'-e-iMons in Khoia'^an. 
But it is u-^elcss spiC Mlutnur on the probable 
conduct of a '"tate, \^i\<v'U Inis ever\ chance 
of fallincr inti) atiarcbv, an I being ineapabic 
of any efheient e.vtei aal exertion. CimI war 
ma> biiiig forward some bold and able clnef, 
like Nadir Shah, who will soon change the 
political state (>f his coimti^.” 

The present state of an’au’s in Persia 
will now induce our readeis to look 
upon the foregoing as a striking illus- 
tration of the position we haxe taken 
up ; ant^we will venture to say tliat Col. 
Monteitir himself will look upon the state 
of afTiirs in that country as most inunieal 
to British security. With respect, however, 
to any enterprize of Russia, either actually 
to invade or to threaten our po.-sesaions, Col. 
Monttjch observes that 

“The route by 'raitaryi^, in my opinion, 
preferable. The line ol lier op.iations can be 
secured, from (^icnburg to tlie banks ol tire 
Oxus, by her ov\n Tai t.ir sub eet" ; she ran 
convey the necessary stores and suppln". the 
git riU‘»t p.ii t ol the way bj water, with the 
same lacility we ascend the Ganges, or gi eat- 
er, aj> the cm rent Hi the ioirner river is le-is 
rapiil than 111 t lie hitter. Her urmv will be 
perfcetly free fiomall fears reiraidnig the 
conduct of Persia, wheietlie mo-t tiifliiig 
circumstanee iniL,lit bring oa aiujUmewith 
the tribes will) care but little tor the royal 
authority, and wdneli no precaution can al- 
ways prevent. The lengrh of the inaich 
■would most inatcrialJy be diinini-lud, and 
the extent of desert to pasi nof mueh increas- 
ed. One flank of the army will be covered 
by the double baarier of a gieat river and 
considerable desert ; and the force which un- 
der all circumstances she must leave at Khiva 
■would sutfoiently protect her ngainst any 
attempts of Persia, even if she were ineliiied 
to oppose the enterprise ; in fact she could 


have nothing whatever to do with that king- 
dom. ^ - 

On ascending the Amoo, or Oxus, to the point 
nearest Balk, a co^isiderable corps must be 
estahhshed in an entrenched position, and the 
real laud journey commenced, entirely throUf^h 
the countries subject to the Afghans. Their 
own vast eni[Mre, and the parts of Tnrtary 
through which they will have pii'-sed, abound 
in camels, horses, and other eattle, ao no 
dirtlciilty necvl be anlieipnted regnriling car- 
riage. Balk is a coLi'^iihrable proviiiee wiiere 
provisions would 'he ol)»^amed, and the coun- 
try between it and tl.ibul-, with the exception 
of the Hindu Cush, is p'lrtially cultivated, 
and gfiieralty tiav elle.l by eai uvaf/s and im- 
merou" bodies ot people.” 

Here eoinini'iiee difTienltiis, but our 
author pmvi's t’Kinlobc iiuay:iiiriry. ITe 
aekiiow bulges that they iniuht have been 
deemed iii-iP'inount-ible, h id we not seen 
Nadir Shall o\ jre ime ilumv with the great- 
est ease, and ui a sboit space of time, even 
when the Afghan monarchy was lu its pow- 
er. The actual state of the country, there- 
fore, in our au' Inn’s oninioii, favors the cn- 
terpu/e. 

“ Herat, and the pihir’pd pai t of the grout 
tribe ot Dom.iuiy, stih u theie to Kamraun 
Mil /a. (M* any c»i U ‘i n\eml>er oi tlu* >oddo/\e 
hi.mtdi, pim-t t’-iu. ah ii , and tlu ptiiu-ipal of 
till' other |ii o\ n.i me hild by Doost Mo- 
haiiied Khan, ibut ol Die divi- 

«'ion of the Sfiijir ti'i'ic ; Hooiunev ), He again, 
IS prt'ssc.Uui InsiM-tiin fioiitioi i)\ llie Miks 
lt«ip(MMist » me, m*g(Ant mu ( o’lhl haiillv fail 
to g.iiii \}i<‘ assivtruiti ol one oi oilier of these 
duels. the ani of hi'r army the .'\f ihans 
would pro'oahle soon recover all they have 
li)-.t bv tin ii inteieal (lisscu-ions , and it 
would be iqiiallv eeitaiii or crushing ilic oripo- 
s«le faetioii. No su pp.u'red thmr luai'i h lo 
the liiiiiis a()pears tome, tiiough iliHic ult, not 
doubtful.” 

Let then those, vvlio site]) in their .supjios- 
eil secure juMinaiient Indian jmssessions, 
weigh well the opinion of one whose long 
resuleiiee in Persia and familiar arquaint- 
anee ^ith the prim-ipal authorities in that 
country eistifle it to respect ; and say 
whether 1 lie [iri'M nt system of government 
Is calculated at tins moment to meet the 
incursion of such a powerful enemy. 

“Ill foimiiig an opinion of the probable 
result ot tlie aiiproaeli of an -arm), by the 
route 1 have mcotiuned, it is nccesii^ary to 
take into iiarticular couEuderuLiun, not only 
the political relarious which exi^t between 
the Afghans and their neighbours, but also 
the peculiar formation of their government, 
which mateiially differs from that of the 
stn rounding couutrie.s. The great trlben of 
Afjjhauistau more resemble an alliance of 
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separate independent states), and those of a 
iqost democratic form, than the deiputic 
kiniydomof an Asiatic sovereign. This kinis- 
(loiTi has not been sufficiently long established, 
to allow the sovereign to divide, and break 
into different clans, these formidable bodies, 
who have, in the space of one hundred and 
thirty years, three times changed the dynasty. 

The Ohilecies, in tlie early part of the la-t 
century, under Mir Veis, revolted from Per- 
sia, conquered it, nn<l hel*l possession, till 
expelled by Nuilir Slmh, \?Iio again fully re- 
venged the injuries inliieted on hi> eonntry. 
After his death Mahinooil Shah and Zem.tn 
Shah both\eigncil in Afghanistan, ironi the 
Soddoz^e hraneli of the DooiMuey, and Uoost 
iMohamed Khan, chief ol the Jlaunk/ves, 
now promises to join the ‘'Ume st.ition. ‘J’lie 
power is tooecjnally h.ilaneed, for any chief 
ever to cxei ei-e mure than a itomina) autho 
rit> over any but his own tube, 'rhe town®, 
and some 1( shcr tribe-i, who have not power 


to resist the particular one of which the king 
may he the head, are all he ran really com- 
mand. So full and admirable an account of 
these divisions has been given by Mr. Klpliin- 
stone in his journov, that 5in> thing I could 
say would only be a repetition of his observa- 
tions, with far less pretensions to con ectness. 
iMy inforniation wa-* ehiellv di'nv(;d from 
some of the evdeil eliiefs, \vh|) were at the 
IVisian court, and resideil there nearly from 
I he tune Mr. hh[)huistime had lieen in their 
jpounlry, and 1 only give the hillowuig list to 
shew the strength of the Ifading tiihrs. Be- 
■sidi s then* ari‘ many smaller ones, wdio alto- 
gether amoiiiitto a eoll^ldel able ntirnher, and 
geneialiy follow' the tortuiu's of the ruliiii; 
party, hung eipially oppiC'-^ed by all, with 
litth attmdiinent oi fidelity to any. Such a 
state ran inii‘*ter a most foi midable pow'cr 
for foieigii invasion, and the conquest of the 
neighhoiiinig eountiics muidi easier than 
the e'tabli'^hmcnt of a firm government at 
home. 


Omr/ Tiihc'i of AJ<jlnrustan» 

Of r Fimiiks Families Mi.ooo about 400,000 souls. 

Taitnr 1 lliuurah- 70,000 3r)0,oou 

origin. I U^berk" tnlies of 

Ibilk 200,000 1.000.000 


Fu^otzves l.‘»0,000 

Dooiaiin'** 1 o,(/0() 

Deduct Haunk/'ves. .. . ooo 
Ghilgit's 100,000 

Tureolanic s • 20,000 

I'pper Momuuds H),00() 

Kyiieiies 2'»,0(i0 

Pcahour tribes about ... :h>0,000 


There are agieiit number ofsmalfer tribes, 
partieularlv on the inonntain>, whom it would 
be needless to nu iition. J was ciitin ly 
giiidj'd III mv enquines by the llouoi.ible 
Mr. IClphinstoiie’'' aeeouiit ol the country, 
and found a peiteet (’oi» (i nuut ion of his state- 
nieiits. 'I'Jie hved inliulnlants even heroine 
sidqeet, w ilhm the limits of tin* tubes, to 
their ehiel-, so hut a sin.ill ii.ution of the 
actual revenue rea'dies the lo^al ticdsuiv. 

The Afghans have been only Known, as an 
independent state, sinre the hegmning of the 
last century, and their empire then vv;^s form- 
ed by several provinces severed tiom India 
and Persia. They were ag.vin subdued by 
Nadir Shah, wjiu, had he lived, would rertam- 
ly have broken the union of the tribes. lie 
had marched some large bodies into Persia, 
and intended planting them on tlie Turkish 
frontiers, filling up their places with i’ersians. 
Assad Khan he had aetuully taken to Rrivan, 
nnd oriiers had been issued lor faimlie.s 

to he removed to Kurdistan, and the Kurds, 
and other ilUaffeeted suhjeetu of the Turkish 
frontier, to go to Afghanistau. On his death 
Assad Khan quitted Erivan, and forced his 
way, with great talent and courage, to hia 
own country ; he had about 5,000 men. 


7,''i0.(i00 r Shah Knmran Mohamed Shah, 

030.000 1 Sha Shudjah. 

250.000 Dost Mnliamcd Khan’s. 

.500,000 Tube ot Meer Vois and the 

cuiiquerois of Persia. 

100.000 

.50,000 

12'i,000 

1,750,000 Pint divideil mto a number 

of small tribes, therefo^re subject 
to the government. 

The tribes of Persia have been for ages 
under a dcspotie government, and at times 
one of great power. The chiefs have been 
obliged to frequent tlie court, enter into its 
lilt 1 1'^'ies, and expend in the capital the funds 
w hieh en.ibled them to pri‘>.erve their nscen- 
daiiey, and make the men under them effi- 
cient. 

Tiie King also fomented the dissensions 
among thf* sous ,iud lelations of any very 
pow-ulul ehiif, wlm®e tribe has thus been 
divided into seveial lirauehes, and the first 
oppoitunitv taken of removing them to dis- 
tant parts of the country.” 

It is these uiternril dissension.s which are 
in favor of the Russians ; in whatever country 
they may exist, that country is weakened 
by themi. It was tlieso arising from con- 
fliidiog iiitere-ls and il ifei cut castes, that in- 
vited a foreign power to conquer India, and 
which brought the people finally under our 
rule. This state of things in Persia favors the 
ambitious projects of Russia. 

” Regarding the invasion of India through 
Persia, I will only say a very few words—the 
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subject baviiitf alreiiJy occupied the attention 
■of Government and the diplomatic agents, for 
thebe last thirty years, and the fullest details, 
iu cuDsequence, Imvlixg been furnished. 


From all the experience I have had, in eigh- 
teen years* residence in Persia, I am perfectly 
persuaded that, if tlie govermuent of that 
country were ?,incfrel> to aid a Russian army, 
there is no olintade to its advancing as lar 
as 'Herat or the Afghan dominions. In fact 
this space has been passed many time* dur- 
ing that period, by larger bodies of men than 
the army ought to be emnposed of ; under 
the circumstunec's above mentioned, it i* sup- 
posed that Persia will be iu alliance with, and 
aiding, Russia. All the troops it would be 
advisable to have a* her contingent, ought to, 
and might, be eollected in the proviuee of 
iChorafian. To rcaeli this, the best and short- 
est route, for the heavy pari of tlie ftnee, is 
from Astrabad up the (jooigau, and, through 
the country f.f the Khuransnu Kuul*, to Me- 
shed. The next point to be gained is Herat, 
which will not he a very diflieult task. As 
far as thi.s plaie the population favourable, 
being old subjects of Persia. From this they 
iuu>t light their way to the Indus, tor it enii- 
not be siippvised that any thing they can otfer 
will induce the Atgaaiis to part with their 
webleru provinces, the ])o-.se‘'bit>ii of which 
alone eanbe a supiiohcd indiu'eiiieiit tor l^trsia 
to enter heartily into such a war. I'lic eiiter- 
pn-e is practicable, but dilhrult ; armies have 
piissedthrec times by thus route in the hist hun- 
dred years. Pei -ia is not, at the pre*ent mo- 
ment, in a condition for any power input eon- 
fideace in her political relations. Though the 
present king has certainly gained the throne 
with less ditfieulty. and in a shorter period, 
than could have been expected, he cannot 
be said to be tinnly e.stabli-hcd, and in the 
event of any revci'^e, the pi ojde generally, 
who arc fartrorn being aitached to the Kadgar 
dynasty, would probably revolt. He h.i‘> be- 
sides kilJfal Mirza Abiil Kassiin, his able 
prime niiiii-ter, to whom he chielly owed his 
success, who, with all his faults, ainl they 
were both nuuierou* and great, was, without 
doubt, the ablest inan in his court or in that 
of his father, 'liic Azx’-rdbijan tioop*, by 
their conduct in thecivilwar, audio Ktioiuvan, 
have shewn of what excellent inateiials the 
l^eruiuu soldier is really made, and that the 
trouble taken by the English in thiii oigani- 
zation,lias not been thrown away. If they 
failed in the war with Ku-^la, it was from no 
fault of theirs, but w hat results fiorn all irre- 
gular governmcMit, when no fixed system of 
war or policy can be depended on.” 


Such is Col. Monteith’s opinion on this 
important questign : we now proceed to no- 
tice that of Capt. Head’s. 

(To be coniinued.J 


Art. HI. — Cursory notes on the Isle qf 
Vrancey made in 1827 ; , with a map of 
the Island: % E. Stirling, Esq.* 
Memhei' rf the Asiatic Society y 1833, 
Calcutta. Thackrr & Co. Hvo. pp. 50- 

CContinued from page 321.^ 

Mr. Stirling proceeds to give some inter- 
esting and important remarks on the poimJn- 
lioii of the Isle of France. In u colony of such 
small diuiciibions, the population consisted 
principally of slaves, many of whom had, 
however, been emancipated by grateful mas - 
ters. In 177(), Abbd Rayual estimated the 
population, the military force inclusive, as 
follows: — whites, (i,38G — free negroes, 1 ,199, 
and slaves, 2."), lad, or total, 32,7.'19. In 
1799, lliiron Giant estimated the ])opulatioi] 
.'ll 10,000 whites and iiiulattoeb, and fiajOOO 
slaves, from which it is to be inferred that 
thev had doubled iu the twenty three years 
preceding. A thiid esliinate was made by the 
author of the Voyages dcs Orientals, who 
found, jn the year IHIS, that the inhabitants 
amounleil to 80,000 .slaves, and la, 000 


white*. Our author found the following 
calculation correct at the period uf his 
ciKjuiriefe. 


1 

6(X) tiousC'', Planteis, ,jt per house 




7 individual- 

:\yCm 

o. 

(»() , 
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, Aruficeiii, MetdiuniC'^, 




lit .0, 

250 

5. 

100 

,, OaiK'ing-iiiastei s.pla y- 




er*, inu-ie m^l-tel^, 




and in-'tiucuns of 




all kinds, at per 




hou-e 4, 

400 

(> 
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, Caipeiiters and indivi- 
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duals employed at 




the Harbour, at 5, 

500 

7. 

500 

,, iMulaiioC'S employeiJ lu 




vainni* ways, beside 




Ibc at ove, at(i 

3,000 

8.1 

1,000 

,, I'leo Nepmes, at 3, . . 

3,000 

9. 

150 

:\i:dal>cirs and Imiidns, 




at, 5, 

760 

to. 

350 ,, 

, '1 he Police, Govern- 



nient E<^tablisi)tnetit, 
and odiceiR ; the Ju- 
dicial CniiiU and 
the Servants of Go- 
vernment at 5, .. 1,760 
I'empoiaiy Sojourners, BOO 
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ChiMien not included 


m above 1,500 

Kegisteie^ Slaves,. .. .58,000 

.3,lG0 75.300 

'I 0 whirli may be a'M- 
ed, the ^1' loops and 

•lependems 2,500 

Indian Prisonpr«. 300, 
end ( t ovei ninoni 
Slaves, 400 700 3.200 


78 460 

The popfllalion mav be divided into ilic 
leveni obvious rl.as^r the saLe of li.u incj a 
disOnct view ; and the lolli wm" may »>■ con- 
sidered as sK-mmolt, a- iiiMilv as pos ild**, the 
diff rent DOiiions of it, acooitlmj^ to then nu- 
ineiiral sirt n/’tli .* 

Slaves 58,000 

Mnlaftov^, 10,640 

Willie-., 3,670 

C’liild erj 1,500 

Snjoimii->s 800 

Fite In .... ... 750 

75,360 

1 hail* bct^n obli. » il to imIimjI it • the niimlf* i 
' f iiidiv (In.i !-. Ml (i'll* ho'Mi* \ .KMi'*y, I 

llioni’Jit 1' (Mild !■'' I'.o-T 'I '•(■(• ihle to t'o* 'i' I nil 
stale or till' c i-“ tli * «on.fn ik* v<',y 

ptoMle, and. L'.(M‘n-'i .i ' 1 y s]>/‘ li.t i**!*!.*'"' 
s’, 1 niii nil sij (' il) it I I .V' Ir 
s I y I.iize rt iiiv e-t'oi >!(' Ti'f* fli-'. 
di/'o aie, 11 JO' 1 II VC , vu In-.ilt iv, and fi w d’o 
p.nly. Alter ‘ onif dtdii crat’Mi), 1 a-Hint). 
rd si'ten ind(\ In 's lo In. ns,'-, po^-es nd bv 
pbr.trns a < ilmv li\ •• ii <n»ii’lo’t.-I !e #n cmimi- 
stances, and linn I i.ii'ns a’e a!rii<i-t aiw 
vrrv < oM-idiM .itili . On t he oilu*' li in I, I li.ive 
only . 1 ! lovvi'd I li e indiii'iiials lo on<* lion-e 
mhaiiit-d i)v itic Nii’toes. as 1 bidie\o tl.e 
piudmo' ol ohje ' j) i I ujI'. IS uot generally such 
a<to wni rirr > hn’lim i ite. 

1 lie eiii'0''r.i 'Mi.' ' t- lo p('])nl-ilion are by 
1-0 irii' ns -iiii;i, m nv t u enin-ttiores lend 
nietdti p o .'!iii ,t to ilu I.ist dr',;»ee, al- 
lli'.Mi'li Ii mnsi be renhs^-nl. sonr imes bv 
inean^ wbieli arc in opposi.ujii lo , oo-i moials.” 

Our author, on the subject of laws of 
marriage, considers their moral and piiysi- 
cal effect, with reference to the influence of 
the climate on tlie inhabitants and their 
oifspi ing, — a subject, it must be confessed, of 
great importance, and one which will, no 
doubt, excite the interest of our readers in 
this country. It appears that the laws of the 
Isle of France are particularly tenacious and 
positive on this subject. Europeans are pro- 
hibited marrying those who are bom pn the 
islai^dt of slave extraction. 

“The foriner can only he allied to people 
born in Em ope, while the latter ran only mar- 


ry those born in the country. The object of 
these laws is to preset ve that distinction which 
exists ijetween Euiopean and Afiican blood. 
The nature ot the'^e iaw<4 gives rise to certain 
connexions between ilie Kuiopeans and the 
Moljino' bom which spring a race which, 
altliouc:!! noi leirUiniate, still posse.eg all the 
hiMiefits ol a leiml issi'e, wl enre it occurs (hat 
iHe, iti’uale cliildrcii aic not -uiijfct to that de- 
gradation ti) V. lipdi they wnuld be under simi- 
lar circuni'tanccs in I'.iiiope, und connexions 
ol ill's n.it'MC are not helifld with similar 
sevt rii V, hill .ne even neknovvledgeil in pub- 
lic uithoMi iiirurriru; exiietmi censure. Con- 
.seqiUMilly, i!!i giii'iuO'y ofl»Ms no bar to a 
young iD-'i.’’' p'o-i-rc's in life, nnddops not 
present iii-.a-M)' la'ing in ‘-nciciy , iheieloie, the 
ieeinig-- or ‘-o if u t l" iug outr.icid, chil- 
dien of siuMi ,ui n igiii me well hioiiglit up, 

.1 ml i\ c .il I lli'‘ n tv a'ltagi »» ot education, 
winch ii may be in the power of tlie parentS;/^, 

»0 b; -lOvk . 

f'iiildfe-i hot!' of ibiropo.an parent^ appear 
to tliJiv w Mi-I M (ii! ’v w.'ll till a ceitain age. 

All lb" (111 -r-n I - I \v Ml the i.sLi ml appeared 
womo.i'u.iv iicalliiy and strong, of excellent 
s .am ati'i ev( ly ail'.nimri afipeuicd lo have 
' ecn l)''-iovv< d o'i ’Ic'ir lieing kept clean and 
well (liocsfd Tlie motlicrs seem to pel form 
i veiy ( di'-c (){ kimlue=s tow.-v-U ( liildien, and 
iionf' pc'hipfi in any (’o'.;iitiy can lie more 
wrapt up in tlicii welf.iK*. The climate of 
me colony Icing exircme-ly temperate, and 
I’ot .subject loanexi essivecontinuanecoi heat, 
and onK (njovingan agreeable degree of cool- 
ness m the w Miter season, is to a con-iderable 
degree l.ivour.nble lo the longevity of tlie inlia- 
bii.infs, and no where m a climate in the 
lo nil zone, are .siicli a number of elderly 
p‘'op'e iiK't WMth. I ha\c frequently met the 
grarid ( liild'*'!) d.n.ng at iIm^ - imc; t.ible with 
lliCMi gi .iini-moll ei and gi an.l-(alher.*’ 

Wc hare on a former occasion alluded to 
warm climate being congenial to infancy ; we 
learn from Mr. Stilling that it is the case 
in a remaik.ible degree at the Lsle of France. 

They .IS \v( 11 :is the children of Mulatloes 
li.ivi* veiv pi ecorMou". tnlent’^, and icceive 
their Ir auntig wiih a degUM* ot compiehension 
and quic'iiusi unknown in Europe.” 

Tins IS precisely the case here ; but we 
fear that tho impression from education is 
not so permanent as it is in Europe. This* 
probably, may be owing to a want of that 
conversation among literary and scientific 
men, with whom civilized Europe abounds. 
Alluding to the females, our author says, — 

’ They pc^^e's a degree ofvivci(’ity,and excel- 
lency. and beauty ot shape, not often exceeded. 

I heir h .<imes. however, it ^ 11*11 l>e confessed, 
arc not so engaging as their forms, as the 
muscular ncck^ and peculiar hes^iiis, if not 
large features, often ultimate the stock from 
which they have spruug, however, in sonie 
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cMw, where several geoerations have interven- 
ed, these marks of their ancesionul blood have 
nearly become obliterated, by a considerable 
regularity of featuies, and by a most lively 
and pleasing expre«uion of fat-e, in which no 
one IS inclined to search for obiections. Sub- 
sistence appears to be sufficient lor the purpose 
of encouraging the progress of population, 
and the rlercard for lahoureis, and the high 
wages, call foith every iiulividunl to souse cei- 
tain employment, w-ith tlielull as'-urance of an 
ample reimbinsemeat.” 

A(s a cause of the increase of population, 
Mr. Stirling is of opinion that the price of 
labour tends to propel the increase of in- 
habitants : while all European articles are 
■old at a moderate price, the common ne- 
Cjpssaiies of life are extremely high. The 
'effects of the French revolution, the subse- 
quent warund inadequate subsistence aris- 
ing therefrom ; the emigration on the intro- 
duction of the British rule ; a dreadful hre 
which happened in 181C, and burnt down 
the whole of the town, and a hurricane which 
happened in 1818, have however been checks 
which the population has received. Mr, Stir- 
ling says that for muscular or physical capa- 
bilities the slaves are not to be excelled ; they 
possess limbs remarkable for their sinewy 
appearance. Four or five of them draw a cart, 
which could not be moved by less than two 
pair of bullocks. They are in the habit of 
dragging these carts about the town of Port 
Louis, with all sorts of merchandise. The 
following are our author’s remarks on the 
Creole progeny. 

The Cipoles are offeri wealthy, 
in bentficiai occupations, modoiate in thmr 
desires, and arevi^-wed with intlulgence ; and, 
wheie lies of atF^rtion exi>t. c'ljoy the ii-ip- 
piness of relationship and proleionn*. 'J'iit-y 
are amiable and agicenbie in 1‘hii m,tniH-i<i. 
unassuming in tln ir interc’O'irsfi, ;.rid in liieir 
education, both the men and uoini n hove op- 
portunities of becomin:; iisetul and plensing 
members of society. The formi-r loivc* a colV;',!* 
opened to iliem, where IjOrI fill ]..itiii. hrcnrli. 
Mathematic^, &CC. Alc areirtii”lit ty f*\colIc-ni 
masters; and the latter are taught to ppiferi 
their natural taste for mu^tc and dancing, 
iff which they are pa«ionately fonti, to the 
fullest development 'I’liey JikewKo berome 
good mothers and reapectahle hotnewive'^, 
are remarkably fond ot their children, and 
tlieir domestic arianpemenis are regulated 
with the greatefl economy, combined with 
much liberality in their living, and hospitality. 
The Mulaltoe population is much greater 
^an the European portion, and on actual 
inquiry, lliave no doubt their nuinbeis would 
be found very considerable. I hev form the 
centref the slaves the base, and the Europe* 


ans the summit of the pyramid of the popula- 
tion of the Isle of France.*' 

Mr. Stirling observes, on the subject of 
law and police, that the former is that 
prescribed by the French. The Code of Na- 
poleon, in Mr. Stirling’s opinion, furnishes 
a clear, precise, and easily-understood set of 
regulations for the civil government of the 
colony, and seems well adapted to the cus- 
toms, manners, and sentiments of the in- 
habitants in general. The public duties are 
well conducted, the subsidiary arrangements 
being formed and managed with considera- 
ble judgment and energy. 

“I'hereareiwo civil courts, or what amounts 
to two; that is. theie is a court which ia 
denominated the court ot the First Instance, 
and aCiJuriut .Appeal, to these may be add 
ed the Admiialty Couit. There are a num- 
ber ut Lawyers and Attorneys, who attend 
and l.rnour in ihe<^e courts. 1 am both 
ignoiaitt .!«; lovards their character m respect 
to their kainm ;, ability, and int.'Riily, and 
as leeards the n.ituie ot the suits that are 
btjou^lit up for ileci-ioti. Litiii.ition, although 
not unkuovvij, is not, I feel pci'.u.ul'Mj, of so 
Vindictive and lMia>-ing a character d!» lu 
most oilur counliics.” 

Po^Qr-y is the i cligion generally adopted ; 
but there is an English protestanfc church, at 
which, however, the English protestants alone 
attend on the day appointed for divine wor- 
ship. Attached to the catholics, — 

I here N a Ih.-ljop with some other high 
officei-^ of iliai Ctiiiicli lesideni -it Poit [.outs. 
'I'he ('hundiis jut haps Oieh 'c^l ed-tice there, 
and -erviriMs pcrloruied in ii evt-iv miiriinv; 
end on Sund.iy^ .’lie (ii.iml M is porie 
throiiqii twi'M*. The churi'liint-n are aitiMitiva 
to their rlnriHS, and the peopl- appeal to af- 
tenil very legulaily to heai and to lomm the 
service. The Slave', aic iri qiir-ntly, it not 
always, insiriicied to pay then devoiion^^ in 
this leligion. All the Cmolo'. lea i n f he du tiev 
and ceremonies likewise ot this Chinch; liul 
what 1^ somewhat -ingiil-ir, is, llnitihe Mala- 
tarsljeve In-romt* Ciitislians, .md, in i he ab- 
sence of their original Hindoo ceremonies, 
li.ive become the ailopictl childien of Catlio* 
Jicism. Such of ilir'in as aie descended fiom 
Mahommed.in ancestors, have forsaken ihe 
faith of the prophet for that of Christianity.’* 
There are a number of excellent shops, 
furnished exactly in the European style, 
which are kept by Frenchmen from Europe, 
but more generally by Creoles born on the 
island : the shops of apothecaries are most 
conspicuous. The shop-keepers live in com* 
fort; their dealings are for ready money only* 
which ensures realization of profit. The high 
profits are out of proportion to the risk 
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inearred. In reference to tliii subject oar 
author observes, — 

'‘The price of lal'our be concidered 
es hinh. Slaves who weie tor les*. tuan 
iwo hun<lre(l dollais a head, .ii the period wo 
raine iiJio jjos-m •^sion cl ih- Isl ,nd, are now 
risen to lliiee times, and evi n in pa tnul-r 
rases, 10 loin times that ax oiini, I In'* may 
he deemed loan c eitliei i.f)M then srarciiy^ 
or die pieater dtmand foi ilit'in. '1 he Idiit-r 

I coiJMdei as the true and ihis at the 

present momerit 14 owmi^ ii» the pe. mission 
jnciiiiid A lew years a^o, to 'lupoit into Liir- 
l.inri the si'^aisof the Isle wi I'laiKO. I lii-» 
admission ol llie pioduct oi die Uiuiid, lni.s 
given a Vehement >iiniu!u4 to the (uinv.tion 
of this artu le, and lus aunu.v i-ted the value 
of l.iinl vriy eon^ideiahl j . Owmi; to the 
rXiKine In althine^s of the < Innate, s!av<s 
may he e‘«iifii.neil at llic vrnne of lioin 20 lo 
25 vears (luiehn-e, lioin the t.me they le.uli 

II ni.it uu> flee lot hdout. it Iain luht in 
this MipposMutn, tin tinmi.il expiiweot a slave 
may lie statidat aimul 25 oi 'A) dol'a *? a 
year, <xclu-'i\e oi iiilen.'t. he'id* s iheix- 
p'-nse of Ills lood, u Incli, as l.n as I e.in .!•.( i-i- 
t.i'ti, in.iv liavt' < (I'.l I oiii Itiuc to luui doilais 
per men^eiii, iheie'oti.. 


Anriinl expense of the purrli ice of a 
slave, M* irnr into eon>nIeiaii<.n tiie 

out lav and inteiest hiv, I25 

Aetu.d expeii'^e lor tood aad t inthin jil* 

dollais pci rueu'em 42 

Do'lars, 167 


Now tin nveiaije mondiU e«tinintc^l value 
of a ^hiv ireiy Im "t.U' d .n tiliecn dollais 
'Jhu howe\(i hivhei than v\ ii.a 1 .leiualiy 
f(>iind foi shives hiied out, ;i' dornestc sm vanls 
( 111 ! hi t e I Mid tiom eulii to teridoi lati a ite.id , 
but iliHii 1 belli \e die e«te arm txpinseol 
fecdiin; 1 hem , i< 1 1 upon the irentlenn u uhu 
took die. n into tlien seivee. it so, i in* .du)\e 
<m'< ulaiioii luav he een-ideied as .ippri xi- 
tiMit'nf.’ in*. Illy to the piopi'i esinji.in* oi ihe 
CtMri;e and evpitis^* Ol a sn(f;h; mdueiUtil 
slave. C'oiiimoti l.ihi)iir henii; iheielote so 
htgli, other neee-sai ics and con veiiieuct;'. who h 
depend onii, inU'l i:k' wise he .tii^uienied m 
pine, to deWiiv the u'ei.i^ie i.ite m lihour 
tiiiiploved, as, widiout su. li le niihuii't'inenl, 
Ruc'li lahour would not coi.iimie to he sup- 
pi. ed. But if the la'ooui ot -hives hear siu li 
hi.;li premium, the hhonrot fiee iiieii miisi 
nece-saiily lie much liieher, ,ind inoie valu.i- 
hle. l.,.ihoiir hoie appears me piincip-tl 
f*ouiC'* ofwi'alth. an 1 the n>u»whocacieo*ii- 
mjtni a po' lion ol it ciisuies lii ti-elt <iceii.>in 
dei?iee ol independence and cointorr. 

The price of laliour, thmefore, is one 
of the great causes whu-h mHueiiee die hnrli 
price ol necessaries and aiiicles generallv. 
Blit there is also another cause " hich lends t.» 
augrtieot prices, and this is that the greatesi 
part of the lood, and all clothing, of both the 
iiee iniiahitanis and the slaves, aie imported 
from distant countries ; thus, for instance, the 


Isle of France depends on India for its sup- 
ply of rice, nod on Madagascar lor neatly ail 
Its Hniiiial food. Thete is undoubtedly a small 
portion of Manioc, [the Jatropha Manihol.] 
Hogs too aie hied and fowls reared, but not 
suOicient for the. consumption of the inhabi- 
t int-, and the bupply ol the sliipping of Port 
Louis. 

As pjofiis must be suffic'tently»large toena* 
ble slio|»-ktepi rs, &LC. lo Milsi^r, and as 
fiub'istuiice, Itoin ihealove deiail, appears 
to he proouieil with ddliculty, and aCended 
VII ii expvuisc, it does not appeal ih.it they 
ai e i.itger , pel h.ips, ilnin tiuy ought to be to 
ditonl a ieinur;(M.iting piite. 

It may li.evvMf l)eiem.nkfd tliat the inter. 
C't ol iiioiiev 1- higli, ai d ju roinmon traiibac- 
tioiK cannot he tpiott'd at le-s tiian ten per 
cent. pt*r annum; consrcquenily llie high 
p ic's Of nfMe--.iiies at the l.-le ol Franco, 
iii.iV be s-ii'-tacioiily exiihiined, v\ iih reference 
lo iht* high rale ol the wages ol la'otn, of 
fiulici^tciice. .itid of the inleicbtol »»oney.’' 

1 here are one* or two establishments for 
casting and forming different parts of the 
machinery, used principally in the extraction 
of the juice of the sugar canc : the late intro- 
duction of steam engine'^ applied to sugar 
mills, will tend to increase the employment 
of mechanics. .Surdi is Mr. Stirling’s account 
of the Isle of France, full of interest, and 
highly Cl editable to him, as evincing a talent 
lor observation of men and manners, and a 
desire to communicate their result in a pleas, 
ing, satisfactory, and perspicuous manner. 


Art. IV. — On the culture of Indigo in 
Uengaly cohunuaimUdbij G. Ballard, 
Ksa. 

On the culture of Indigo in Tirhoot. 

On the culture of Indigo in Oude. 

On the muivfticfure of Indigo, hy H. 

PiDDixc.' 1 'ux, Ksa. 

On the cuUiraiion of Indigo, by N. 
Alexandkr, Ksci. — Trans. Hort. 

Society, Calcutta, 18.3G. 

The cultivation and manufacture of indi. 
go, as now' practised in Bengal, hiive been 
owing entirely to the enterprize of British 
iiicrchaiits. Tlic cultivation covers 12,00,000 
acres, and gives subsistence to about 5,00,000 
1 imilic.s ; the anim.d outlay for which 
amounts to £, 16,00,000- Besides this ex- 
tent and value of its cultivation, it has tended 
largely to promote the salubrity offbe coun- 
try, from the large tracts of land it occupies, 
which were lying within the influence of the 
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annual inundations of the Ganges, unfit for 
any native cultivation ; but so adapted for the 
growth of this plant, us to have raised the 
value of such land at lens^t 100 percent. 
Mr. Alexander states that opinions diflTer as 
to the value of the .«p(enlntioii in this. 

There ara many who eonsidt r it the 
safest investment of mercantile eapital ; while 
others have contended thr-t we are fast ap- 
proaching the point wheie piodiution will 
exceed consv.mption. ISIr. Ale: ..nder dis- 
cusses this questK'ii. 

“ How far the inerea^ied production is met 
by an ineienscd consuniplioa ; fto ii is clni- 
ous, that if causes cM^t, wLkli ir-tiain the 
cultivation of imlipo, aad iliat the aMiaue 
increase of production i>- r-/. 'dlctl h} a like 
increase of conMimption, spt ohit^mi is in 
an equally *diouri<hiiig st«tc, whether the 
nveiage eiop he one huuditd, or li\c* hun- 
dred thousand numiuis. 

The opinion, that wc ai e ycaily c’.tendiiig 
our indigo cuitlvalu/n in Jk nml, can It^-i of 
the conseuucnct'*, has ginned < ori'-iOLrahle 
credit in hJnsriand, and is tonndedon two prt>. 
positions; fust, that the high piii'C'. of miii- 
go, foi the lu't six oi '■r-Mn y ur , have -o 
eniichcd the indigo planters, tlu.t fh( ) are no 
longer under the eoiitu>ul of toe lo'U-cs of 
agency, and that, ui r'‘'!seqi>( nee, r:'. h inli- 
vidual of that hodv will i\tend his (jwn c-ul- 
tivation for bis own luUantagc, Wit' out tak- 
ing a general v iew of the cdcct such an in- 
crease of culti\ntK)n will have on the (top; 
the second proposition is, that any (luantily 
of land, uppl’cnhlc for the cultivation of in- 
digo, is procuiublc in Beiirrl, i-nd, thcrtltr-c, 
putting the^e tnget her. thej d(duce, that no 
liinit.s can he ii'^-hriicl lo tlie (quantity of 
indigo whicli wilJ bcjiodncrd. 

The first of tlK“ic jiropo -itions ’'takes for 
granted, that we ha'.c rhe '•airu* indi^ro plan- 
ters in India that we had ‘■e\cn y ai s ago; 
all now become wealth) and iiidejuiukiit men 
from the large [ rofits cn the trade dnrjiig 
that per.od ; thi", to c(»mmence with, i'^ cr;o- 
neous ; we arc all aware, that, durinc the 
last seven )( Ill's, nuuihers iiave aniiv-.'') i e- 
tired with Ihe.r saviii;.;' , and without ^^n t.nu- 
ing iiitercsUd in tlie icnccrns they have li'it. 
This annual ‘^eces.^ion of the wcaltliy leaves 
the bodv of the i lantcrs liUle ehaneed , tliey 
have better pri'^-pects of rf < iizmg liatuncs, 
but raiinot be said, as tar ns thy eo’mtiy is 
concerned, to be increasing in wealth ; and 
most of them are still depenoent on the hous- 
es of agency for suppoit. JJnt, even sr.ppi.s- 
ing this propo-Sition to he tnie, and liial the 
indigo planters are wc'iltb), and not to hr 
controlled by the houses of ageiu y, nor like- 
ly to listen tollicir adviee ; still their own 
interests would soon hinder them from in- 
creasing the eultivntion of indigo, unless 
they foun^'it profitable to do so on an ex- 
tended scale ; they must find land equally 
Writ suited with that which is already culti- 
vated ; for, if they cannot, and are obliged to 


have recourse to poorer soils, the extent of 
cultivation must be regulated by high and 
lovr prices. If high prices tempt the planter 
to increase his culuivatiou on land not so pro- 
ductive as that occupied by his former moQB 
limited cultivation, low prices will again 
fono him back within his own boundary. It 
i**, however, taken for granted, by those who 
contend for the poverwc | osscssof unlimited 
cultivation iii Hcngal, that all parts of the 
countr) arc etiujib'v ailiipti d for t he production 
Oi indigo. Mr. W'llkinsi-n, who takc'^this view 
of the specuhition, in a paper published in 
London la*-! vear, ‘-tates, lliercis no ques- 
tii.n, that tlic means of producing indigo in 
liuha arc iinliinittd ; qi itc as i cgnfds any ratio 
to the means of t onsninption in this quarter 
of the ghJ.e, or tiic w hole w orld, as things 
now arc. llie lutr and th<‘sv are tn 

ut ititdauee, arc more piodnctive than those 
in usc.'^ 

Kow the foiegoing assertion is made on 
grounds Indisputably jusl , and adds to the 
ojniiion we have given all along us lo the 
resources of 1 hi'' counn y. Indigo plantcr.s, ge- 
nerally '>peaking,]i,tve hitherto had little copi- 
t.il of tl cir own, niid liUvc thci eforc laboured 
foi* othtis ; for all tlndr profits Inive gone to 
pay off tlicir debts. TIik is. not so much the 
(<!-<’ now ; ntid wt* b:ivc no doubt tlic eulU- 
vatioit V ill be ])iof:tablc to .almost all en- 
gaged in it, ( \ccplinff wh(‘vo the situation 
may be agniii't Mu- cultivalmn. Mi. Alex- 
ander considc!.'' ilu' cultivation (ff indigo in 
this country analogous lo the cultivation of 
corn ill L'ltglaiid diirnig tlic time that prices 
lidvc been so hi di. in both countries, says 
our aidhor, l i di juiets have tempted the 
cultivator'! to I iiisct prodoec in )ioorer soils, 
and at a higher coftl of jiroduction. 

“ Here, however, we have no h.w’ to keep 
up the pure of nn.^go to a ((>rtain standard ; 
ai'd whin pnct IjiII, the jdnntrr rnu'-t give 
up hi'- } o(.r <-(111, a-- tlic banicr in Keglarid 
VMiMld ill-, V ( r c t tie ( oj II iav\ - I c|H all n^. 7 he 
(piistioiiof the greatc't iniportanee in this 
ir.ve,'yi.atIon wheiher Mr. \VlJkln^on is 

* idn-ictir that ilii" ryi*t, who 

cultivati 8 inilipo,! Cl i'i\ t B u \ i rv um quit! share 
or its V aliK-, a,,,i piM' ilns as ii turihrrnrgu- 
ini itf i i ni-r |i..vi f I ,.i extouliiig < uitiv at ion, hy 
III Ml;: iiioi V Itiii ral in l ur iutv.im vh to the r> ot; 
but tho<-i* M lnj iliii.k so, only limk to tlio Jarpo 
jin-fits oJ ju’iri iLul'ir i.utoiios, at pai ticuhir 
f.c‘.is(iiis ; If u o Id k<‘ au> a\ i i ago of j oarw hij'( p 
the i-xloiiiloti ( ullivalloii lias ta k on f .lai e, and 
consitlor till' I ori.Miit V vvilh vvlm h the r^ ol ii 
laid, .liid III-- line oil.ioit V ot iho returns to the 
]iiuiit( r, we will find that the ryot gctH liis fair 
ill most factories ; indeed the fact of no 
many fartories hcuitg uiisuii east ul, is of itself 
pi'oot, '’hat the competition arising from In - 
creased production has, in many partsofthe 
country, inrrcased the advance to the point 
which renders the speculation a bad one. 
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laads, and these ore in abundance, are more 
productive than those in use ?” Now, if 
we consider this extended |ultivation to have 
commenced in 1823, we shall find the contrary 
to have been the case ; and that the land oc* 
copied since that period, is not so productive 
as the land previously in cnHivation, which 
consists of the chars in the iivcr nnd its low 
hanks, rendered fertile by nniinal deposit — 
the further we recede from the indnence of 
the inundution, the le.*ts adapted is the soil 
for the cultivation of iudi^rtr.” 

■ In support of Mr. Alexander's reasoning, 
:he analysis of the fertilizing piineiplcsi of the 
jtanges’ inundations, by Mr. PiddMigton.goes 
:o prove that vegetable decomposition, in 
ranous stages, is not the chief fcitilizing 
principle of the great tropical riveis Mr. 
Piddiiigton observes — 

“ It i*j well known, that, while the tr'i'ds 
within riMcli ot the miirnhit^ofi pn^erve tne:r 
oriEinal fct.iitv, ll.i. h.':h' r r •' gmnr.il* 

Iv iiiiJ rapnilv impoM'M'hiii;r, loid thi< l«> a 
ch'[;rce ot \v h ICO .v , v.iiol>.,\i not m.’' h t'o* 
subject one ol aril p' )ti, ar-' aw.ip*. 
are soon' eiMjt ' v Im li ( .innot he repe'i’c'l^on 
higli uiih ‘'S at intcival'i ot tlu'*. (»r 

four \e.u'' ; V, ini' , on t I k Io''. liind-. t ik ■* aie 
the only onc'' \\ lio b are, anil have If o^.,Jv(n 
for a pciioil bev oed the nicmon ol iu«'i. In- 
dico a ^Mukinir iji^tiin c, ami tiie Mo^t t.iiii!- 
hai oiu , ot o !i t1 I'l In i e 'v.ui' c i , no I it 
wii'' wil h a Me A' to «‘onn' inioro' cioc nt in tlie 
cultu at um of t m •< plant , thit the I'llowing 
analys.is was lu'^ti ol d. l’oit!oii>i ot tlie '^ilL, 
or rnud, depoiiiited ov tlie inoipi.if lufi", weie 

procure i liom li.'.n^hei t oi, mar ■ok'-ancxor, 
nud fiom Mohiilpoi c, near Ki^himnui ; the 
analysis of em 1> gave, in two hand: cl part>, 

Silffrom Juin'^hci rut. fraut Mohufpore. 

“ Wat r 7 2 

■' Vegi table iniit-d 

ter, ileslnu tibie > 5^ 

by heat, ] 

*' Saline matt i-r. "j 

mostly M'iJiate > Oj Of 

ot Potass J 

C;u-hon;itc I ijl 1 64 

Lime, J * 

" Phosphate t)f \ . 

lame, J ” 

“ Oxide of lion,.. 12 12 

“ Silev, lot; 139 

** Alumina, . . . . l)^ Id:} 


Total,.... 191} 19h' 

' Loss G.} bj 


200 2(»0 


The very unlookcd for ( irenmFtnnre of 
only 25 per cent, of vegetable matter being 
found in these specimens, appears to exeiudo 
the idea, that this is the fertilizing principle, 
or, at least, that it should be exclusively so ; 


while, on the other hand, from 6 to 8 per cent, 
of calcareous mutter appearing in them, (when 
in an extensive series of cxperinieuts, on high- 
er soils, this was alw^ays found remarkabW 
deficient, seldom more than 0 75 10 1 percent."^ 
points to the conelu'.ion that the calcareous 
III liter was, perhaps, the great agent, and, in 
as lar as regards indigo, this was found, by 
expeninent, to be the lact ; for^i minute por- 
tion of him* was foil ml to mf'icase the pro- 
duce upwards of bO per i cut.” 

Mr. *'Mcxarider argues that the lands 
within the influence of the inundation, long 
bini’c oec tipied for the cultivation of indigo, 
arc annually ruddy inanured hy a process 
which inijiuverislu ft tlu, Iiiglicr lands. As the 
cultivation oi iii.hg > is advanced from the 
batiks of the iiveih, land is occupied which 
will not yu 1:1 a jirodiK'c equal to ibat obtain- 
ed in fijc t'O.l ilulv.cJ by annual deposits 
fioia inuiid ilion, Uu!-..-, the iVrlilizing matter 
w.i'ihcd away be replaced by manuie. Our 
author deem > it to b‘- cai boriie acid gas that 
acts as a jiovvLrful prodnelive agent on the 
c/jurs of the (Jangc^, and operates with the 
iKw soil annually depout d, in producing 
sut li lull* iiuhgo. The uiaume, when neces- 
sary, IS llicittoic lime. The following 
shows the amount of crops for ten yeais. 


I'hc crop of 


IMP, was 
IK-JO, ,, 
ih.-il, „ 
1-J2, ,, 

[-2.1, „ 
I'Vil, ,, 
1S'2“>, ,, 

,, 

1H17. ,, 

,, 


1.05.000 

72.000 

90.000 

1.13.000 
b(l,000 

1.10.000 
1,: i,(i00 

90.000 
1. -47, 000 
9<),000 


1 divide thc-^e ]Ose.T‘-or.s into two pciiods, 
of j yeai *> e..< h , a'- iM'i gem Lall} coi. Jered, 
that 111 flu ‘-iM'-vKi is.i J-21 the spur to increas- 
ed cuiliv4iliori v.a>. g:\«.a, and J may add, 
that, if nvei provhi i .cn of iiidi„o was ever 
likch Intake place, the la-t ft years was the 
peru) I lor It. Ill the fir'll period of 5 ycais, 
the diiiVniu e 01 I rop» annually were as fol- 
lows : — 


maunds, 

1S20 the ei op w.as less than in 1829, 3d, 000 

ls2l dino giealer tlian in 1820,. . lb, 000 
lb22 ditto ditto 1821 ,. . 2:>,000 

1823 ditto less than in lb22,. . 33,000 

This gives the gi cate.-it ditTerenee between 
any twK years, :i.:,O0O maunds, and the average 
ditf’ercncc 27,000 maunds, lu round numbers. 

For the next period of five years, the dif- 
ference of the crops annually were, 
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1*Y« the crop VM greater than In 18^3, so.ooo 
ditto ditto lrtS4, ^i.ooo 

1^1‘6 ^ dktovns leits thnn In tK25. 5i,0.i0 

I • 27 ditto wAi greater than m i j7»ooo 

133a ditto Hra« iesti than iu 18 * 27 , a3,Oao 

The greatest difference between any two 
years in this period is 57,000 mautids, and the 
average didei^Ube, 45,000 maunds. By this 
comparison it would appear, that the uncer- 
tainty of production is increasing faster than 
the increase of production ; for, if we take the 
average of the crops from 1819 to 1823 to be 
95,000 maunds.. and the average difference of 
good and bad seasons to be 27,000 maunds, 
the average difference between good and bad 
seasons should be 33,000 mauadb, thus : 

95,000: 27,000: : 1,22,000 ; 33,000 
instead of 45,000, as already shown: — this 
increase may be considered to have arisen 
wholly from the lauds occupied for the 
extended prodnctitiH of inilipo. Whilst the 
cultivation ifas restricted to the lands rno-^t 
applicable for that purpose, the dittVronce 
between good and bad seasonal did not amount 
to much more than one-fourth of the avemire 
crop ; when the increase of production took 
place, the diffeiTiJce between good and bad 
seasons, on the annual average increase, 
amounts to nearly one-half of the ciop : the 
difference being 45,000 instead ot 33,000, 
leaves an excess of 12,000 maunds against 
the average increase of the annual crop, 
which U 27,000 maunds, or nearly onc-halt.” 

Mr. Alexander is of opinion, fiom this 
view of our situation here, tlKit we are not 
likely to extend the cultivation of indigo 
much beyond the demand. Since 182.9, (he 
average con-.umptiori is estimated at 95,000 
maunds : during the four years the con- 
sumption lias greatly increased, keeping up 
with the increase of the crops. Mr. Alexander 
is of ojunion that no factory can be called 
a really good one, vrhich does not yield a 
profit when its produce is selling at Os. per 
pound in London ; and all factories not pro- 
ducing within this limit, will depend upon 
high prices for their ex'stence. When good 
indigo comes down to 7s. or 8s. per pound, 
the increase in deliveries trikes off the ac.'^u- 
mulations of the annual surplus. Our author 
Bays that the very inferior indigos have dis- 


appeared, and that the planters are generally 
turning their attention to the quality of 
their manufacture!^ He apprehends no 
injury to the trade from the great increase 
in the production of indigo in Madras, Java, 
Manilla, and South America ; this country, 
possessing the greatest advantages in the 
cheapness of maiuifactare and excellence of 
quality of its indigo. With respect to its 
cultivation in Bengal, Mr, Ballard states that 
it i.s confined principally to low alh'vial tracts 
without regard to soil ; probably nine-tenths 
of the land bearing the crop is more or less 
under water by the end of July, The crop is 
therefore very precarious from the low sites 
which it mostly occuiiies, and is liable to be 
destroyed by annual inundations. Wheresuch 
accidents do not occur, the crop b. comes as 
profitable as any other. This uncertainty 
and the ordinary grain engagements lead the 
ryot^to consider the indigo as quite a secon- 
dary product. The culture by the regular 
manufacturers is found cxpen^iv(^ and only 
profit'ible^wheu ttu* dye is at its highest rate. 
Ill Tirhool the soil selected is high and light, 
being less exposed to the risk of ram or river 
inundations. The nc.xt sil nation preferred 
is where the soil is a mixture of light earth 
and clay, —a soil more retentive of moisture 
in a dry season than any other ; heavy clay 
soils are generally avoided. Great caio is 
taken to guard against soils which abound in 
saltpetre: light soil, with a substratum of 
sand, from fi to 12 inches below the surface, 
is also to be avoided. There is scarcely any 
real alluvial soil in the district, with the 
exception of those factories situated on the 
banks of the Ganges and the great Guiiduck. 
Tlirouguout Oudctlie soil is light and sandy, 
inferior in general, for the culture of indigo, 
to that of Bengal, and particularly to its 
strong, dark, clayey land. 

fTo he coniinued.J 


GENERAL SCIENCE. 

CATALOGUE OF PLAN'I'S COLLECT- ihe botanical piodu«‘tic>ns of this beaulifiil 
LI) A I’ BOMBAY'. piinofihe wi>siern peninsuU of Hmdosian. 

By John Grahahi, Esq. 'I’liecataloiiiiecon-^muieb thegieaoingsof a few 

- ■ — ocrasiona i minutes snatched by our excellent 

We believe ibis to be the first attempt «t friend (with whom we have Bpent many a 
commuoicating any information with regard to pleasant hour in botanizing amid the syWaa 
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recesses nf Indm) from the ingro^sioK avoca- 
tions of Ins official duties. He h.iR set an 
example which those wiio possess more spare 
lime would do wci I lo iiiiitAe. — Edit. 

1. Alpinia nutans. 

2. Ai hvraritlies «vp«ra. A common weed. 

3. Asclepi.is niiiar.ieti. Very coiinnon 
throuj^hout India. The natives apply the milky 
acrid juice to sores. 

4. .Asclepiiis aati i. 'I'his is a rare plant ; 1 
found it last AiiRUst (1834) on the ploin'> to 
thesonihof A urtMiRabdd , dNo in the iiei-h- 
bourhootl of Poona. 

5. A*iclej|ias annulare. 

6 . Asclepias fonnos^is^imn. I have only 
seen tins species in R^rdcns, but, 1 believe, it 
IS a naiive ol India. 

7. Asclepias odoraiissimu. Tins too I have 
only .seen in panlens, and veryiare. 

8 Amaryllis / ctjloun'u. A very beautiful 
plant, I rio not think it is lobe (uund wiilnn 
this riei^lihoui hood 

9. Aspaiagij'. fiilcatus. TiJirgii hushes of 
tins shiiihhv sp(*' ies aie corninon iii ihe Oec- 
can; it icqaiics .suppoi l and i'- getieially tound 
oveituppMii; some oihei shiub, it i.s rathei a 
pieily plant. 

10. Aloe litianilis. I'he fibres of its Ung 

leaves aie exlieniel y toiiirii and might he u>Hed 
HI tnaUiuc; coid.it not clolli ; however, 1 am 
not aware ol its being applied lo any econo- 
inicul u-ics. , • 

1 1. Auacardiurn orrr<jc;if«/c. Cashew nut; 
(Ornnion in bahette and on the island ol 
Boiiiiiay. itc. The apples are seldom us’jJ, 
KideeiJ they are not worth eJitirig. 

I2 Adenanlhera pmon/r." 

1 . 1 . Ad nanllieia nmlcita, • 

14. A vcilioa hiiiuitii. 

15. Averlioa rninruiola. I3otii specif s are 
common in gaitlCMis. ainl the fjuit is used lor 
iiiakiiig laris. Ihe linil ohbihmhi grows horn 
the ihuk. branch* s and oltcn liom I he stem of 
liuMree in i ‘■iiigular maniiei, like the jack 
(luil. I he rar.imiiola i-. c.illeil hu.i mul by the 
Datives, a word whicii signilies sou r oi shaip 
lusted. 

lb Arp, ernonc 3Jf’iir«nrt. A common weed, 
II not a iialive, it is, at least, complelely 
naturalized. 

17. Alangium 6‘petalum. Grows Elc- 
phanta. 

18. Anona sqnnmn\a Custard apple, very 
romtnon throuchour Indi.i. Tlie liiiit is used 
as an article ol food hy tlie nativi's in times of 
Bca'City ; It IS prodiicpil in gieat aliundaiife 
with tlie fthirhlest caie ; ihe tree reems to grow 
indiffeienily on all soils and siujalmns. 

19. Anona ?'r/icN/<i/rr. IJiiiloek’s heart, so 
named tiorn the sh.ape of ihe fruit, wliu h is 
alsoe.iten, though it is iiiffiid’ In the ruslaid 
aeple 'I'he flow eis In ve a very sweet sm* II, 
fiomtlliing like th(* fines! Il.ivoiired peais. This 


• This elegant flowt-r (tonnetl the peacock 
flower) forms a promiucitt part of Ihe bouquet 

with wtiich the Musselmans present Euro* 
peaiis on Sundays Edit. 


species is not nearly so common as the other. 
It is generally to be found planted near tem- 
ples along with the other species. They call 
tliern ram vhool anfl retn vhoni, in honour of a 
heathen vod anil pothU s*- ; vhool meansHower * 

20. Adinsonia dfi' J'hm iiee appears 
lo tie naiuralired. Se\ei.il ot lliem giowou 
Hombtiy Island, ihroughoul the ('orican anfl 
in Giizuiat. 1 do not think aiiy u^e is made 
ot the flint ; tin* tiec j-^un.es :i vny l.inta-tic 
'hape, the liunk veiy sliori aiid rapidly laper- 
ing ; 11 attains a great SiZL',i“ 

21. A ')r us p? erfi/oriiis. A fh'n''er fomrnon 
in the hedges and jungles , win n the pods opett 
and dispbiv it*, led head like li iitt, it lo ik^ very 
p elly. 'I’lie na»ives use tlie .-'eed^ lor wuighl.s. 
and call them Goofieh. 

22. Artemi-ia ImlKn. 

2'3. A I i-itoloehi.i huiica. This i* a rarer 
plant, wnh dingy lookirjg flowers and leaves. 
1 have found it on Miiahar lull and Cro*>s 
Island in tue hai liour. Humhohlt teiU u**, tin* 
South Ameiicaiis use the flovvers 'V)l some of 
their mg.iiiUc species for h.its. 

24. Ai total pus mcisa. Biead fiuil tree. 1 
only knov% one tree on the island, it grows well 
arid pioiluees bun,o( some of wlin li I liav«i 
enieii 1.1 times ol MMicily it would bean 
iiivalu.ible tiee, and the sod and climato 
app'MT to suit It well, it is a uily that it has 
not been commonly planted. I's ( ongener 
the laek li ui t ( A. iiitp<ji ifol la) is in common 
use .imong the natives, who call it 
and the wool ot the tu'C is more used than 
any other for m.i mg houselioUl tumilure. 
1 he tiee attains alaigesize m Malabar;! 
h.ivc pccn a single tiuit laigei than ihi* l.irgesl 
turnip at liooic. U lum ow ing on the stem 
of the tree it has sornethi ig the. appearance of 
a liedgeiiog slue'^ to it. 

2'}. .\mar.inihus tnrolnr tristisf oleracene. 
varieties, I suspecl ; nmee is tlie ii.»tive name, 
led, green, ami v.iricga'ed. They art- exten- 
sively c u iiv.ili'd and e.iti n like spinage. 

2t) Aiuu) Ciirnpauu In him. Native name son- 
run. 1 ln; Kioi so me what lesembjLS a pine apple^ 
but It If globular. It is used hy ihe natives in- 
stoail ot yams ; 1 have tasted it ; it l.s rather 

COllSi*. 

27. Arum esenfentum. Much cultivated 
by ihe. natives who make use ol tlie tubers in 
iheir cui i les. ijco. 

28. Atiim polijphyllnm. Very common, 
sprin:;ing up on vwiste land dining the rams. 

29. Acalyplia inrhen. 

30. Axvvn CaiPt /in. A very graceful look- 
ing tiee, exierisively cultivated foi the nuU 
(bftel) which aie cliewcil hy the natives. 

31. Andropogon srhoenaJitUus. Sweet lerooo 
grd'js, mow n 111 dower pots, 

32. A. Echnemum. 

33. A. iVc4;i/n>. 

• The author states m a letter to me that 
** tlie properties of Iiuli.an plniits are little 
known, mill no ilepeiidem e wlintever can be 
|i|.*iced on native nainen. In f.ictviry few have 
imy place in tlicir nnment Kiture. They are 
jungle ka vhoot^ i.e. wild flowers 

t There is .a fine specimen of this tree in 
Caranja Island. Kee Records, vol. i., 885.- 
EdiT, 
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34. Admntum tuntthimm, A fern covering 
oH walls dtinriir tho ram«. 

35 Avi<li'*Mniia ti/wento'^a V**rv common 
in palt m*»ishes. I h»ivc (.ftn it ns larce as a 
iiiidiJie Sized tiee; it adoins the U<inks of 
creeks and Ttveis, glO^\lng in the water as well 
as out or it. 

36. Acnnthus i/irf/o/int. Sea holly. Looks 
pielty when \n flouer (daik hhie colom); 
grows coujinoii .inuwi" the AvoUennia plants. 
' 37, ArtaiOliv-< odm iiti>Mnnis. I have only 
seen it inluardens ; ii w a pit u v ..candt-ni ever- 
green plant, with veiy svv*et ‘'inel inT but 
insi/nihcant ItMikii.f: Ih^ueis. a> ill ine Annt)- 
naceae have. Dccandoile calls it Unona 
unCittnUf, 

3h. Aegictras Tnri;f/< or ramlel. Found co»y>- 
mon in " tit mo'shes . it has pietty dai k green 
leaves with white thivtti'.. 

39. Arcyreia rnue/itu Spren^^f. A ‘shriih 
witii vciy OeauMlul l>lue hell lookin'; dowers. 
When neai .any siinr>0Tt it in scan u'nt and 
sends out lone s ender I rancheN. Hoxbiigh 
refers it to genus LettMiiniH, I ba\e onlv 
fourii] It on a ian};e ot bills about 21 nnb'S west 
of Poona nerr W urraum. Iih giovMi as an 
ornanicntal -hiub in the ganbins at Poona, 
but I li.ive never met wn'u it lit re. 

40. Auave .dmerim. I Int^e o ily .-een it in 
gardens at Seioor anil Aurungabjd 

41. Agrohiis Itneaii-^. A conut'on gras's. 

42. Antlieiicuin tuiiemsnm Springs up 
during the rains on lorky waste land. 

43. Doeiha.ivu (ntfusn, 

44 Boeiha avia 4 >‘ectn. Found a I out 30 
miles N.E. tiom Poona. Slcmb woody, as 
thick as a man’s tiriecr . 

45. B.isella utha Arulriihtn. A’^aiieties cul- 
tivated as toot lieilrs ; the leaves aie lun k and 
succulent, and aflbid anexctlient substiiiiio 
for cabliakte. 

40, liiomeiia Pineapple. 

47. Bfin'hii'.a 111 n iidiiLoced. C'Omtnon and 

well known IJamboo. 

48. Brvophj Hum colvcmvm. Grinning in 
^oroa-nu'l gioves, r-ilin r pretty wnen in 
flOW'ei , giown in rtov%er pots as an Oiua- 
^entai |iiant. 

49. B. uhinia <pcrro'r7."| preiiv 

60. B. „ Candida. I p.,,tiru- 

61. B. .1 v'liicjiiCu. j j 

62. B. „ vnritjloiaj ^ 

53. Bcrgera Aon/ I'. Cultivated tor its 

leaves whirl! the nativ. s u^e incniiies. The 

native doclora use the baik anti lOOts as a 

ztimuJant. , o ,, 

54, B. inles;errinui. Found near Panwell 
on the mam land. 

65. Basda lon^ifohn- A common In e. The 
intoxicating spirit callel mowi.! is il.-mied 
from the flower. Oil is also expressed l.om 
the seeds. It 1^ a very common and 
usef.il tree. The oiloldamed from the seeds 
is extenNivclv usfrd tor adiiilerabng glue. 

56. liignonia 4 tncnlans. Common in the 
jungles, and somewhat lesemblmg the ash. 
rhe white llowers using from the ends of the 
branches look showy at a distance, but cannot 
bear in«pection. 

67. Bignoniagpfit/itfcetf. , , , 

58. Bignonia rodicaru. 1 have only found 


these two in gardens ; both have pretty f?osi'en„ 
paitii'ularlv llie latter; it is a shrub of very 
slow Growth, and was brought fiom China, 
I believe./ ^ 

( 7b be continued, ) 


SUGAR FROM URINE. 

Ii has long been aNCi‘»iaincd that the uiine 
of persons alHu-t^d with diahett-s, containeil 
pine su.”ar, I lie iollow in^ account ofa loaf 
ot Nuqni tioni sin h a sniiu e shows that the 
m.inntai tuie Ini" inerfMNed. ludtMt^l the sugar 
would, lor clienpne-s of the raw material, 
iival tlnil either tiom the best cane or Indian 
com. but, untoi luntit- Iv, di.ihcti's IS a disea'-o 
of raie occuuence. .m , with tlie excpptnm 
of a lew local in«.irii,ocN, v\e ate convincerl 
that the supply tuun l -1-. souico may he 
conNwli led .‘s nl ‘•"liiti Iv nothing. “ M. 
Pelii;ol IMS pie-onted n, iht; SocM !e Philoma- 
ihique. a loaf ol sui;ar v\liirh he had 1 xiracted 
from the urine ot a paiient now in the lio-pitiil 
of La Cliatilc, afrlu 'ed with the s.icchantie 
diabetes, 1 lus rn n voi-1- about tivcnty quHifs 
ot UMiie a ila V , <>t wliii h five parl^ in cvei y 
bundled is sugar.” 

EXPEKIMEN'lS OX TUK III.A T OR 
COLO PROOl'CFO BY DlSi^OLV 

li\G S\L1S IN W ATLU. 

By 'I’nOMA«5 I no'M'MN. M I).. F. II S L 

&. L., &.C , lifiiiits /be^^■^.VlU of Cherniitiy tn 
tiie L' ml Cl sit tj of G/as^oio 

1 . bOOt g’lijiis of f 1 V ‘■t.ilhzefi carbonate of 
soil.i Hi pow del , wcreihiown into 1000 l' 1.1 ms 
of watei of the lemjx i.iMite 59° iii a tumbler, 
and the mixture w a«; -.iiri ed nil Me saltwis 
dissolved ; llie thci momtier ^uuk to 4i^ 16 

tlfcgrces. 

'I he water of cry tiM z I’mn in 300 c mns of 
CaiboM-ifc of ‘•oil 1 Is lb7i gr.iUi'S , whu h is 
• ni -'(;v eritli (d l3b0 i - 1 atns, 1 be wlmlc o( ihe 
liqunl and sail in- lucc I. Now, the watei of 
0 ^ salliZition I ( ( onii n g luju id w oil Id ah>^oib 
140^* of heal. Nenr^' llie tt-mpei I'ure ou -lii 
to have ■sunk one-sexeiitu ol I40 or 20" 
But the f.ill was only ItO^ , the difTererue 
IS ow:<g to the quantity 01 lieai given out by 
the glaNC. lumli i, winch of roui'-e would 
pieveni the temp^ I .itine nom -inking SO lo'v 
dS ;l oilniwi-,'* woubl have done, 

300 glams ol aiilivilrous e,irboiir)te of soda 
in powdei , weie inrown inio 1000 r.iaius of 
wa’er of ihe itnipcraiu e 57“ 5 and stirred 
will! 3 theimonM'ier nil the teuipjMaiiire 
ceased to tise. Ti.e ibei ninniefer rose from 
57‘^*5 to 19^-5 or 22^* In anoiliei experimenl 
from r to 82®‘5 or 2l®'5* 4 here lemnineil 
undi-sulved 7'7 giains of s,,!! I he water of 
Cl ysiallization seems to to absorbed by this 
salt in the fiifit place ; henr e the reason of the 
r*se of !emp“ratn»e. 'J’his wat»;r amount'* 
to l82i eiauis or about one-sevenlh of 
the salt and water. Hence, the rise of 
temperature should bo one-seventh o! 140 
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«r 20”. It exceeds this quantity a very Utile ; 
(he reii'^on ol which msiy bci that the bulb 
ol’ the thermometer being at the bottom of 
the wheie the s.ili tiiully 

prul'bbly the iemi)er.<uiie in that st)r)t iiiii:ht 
tiave been rather hightrlhdii at the suttace ut 
tiie liquid. 

Tite^iptcific gravity of anhydious caibonaie 
of jirxiu IS 2‘(j40. 

The Niecihe ^fravityof a «^alurated eolutioii 
of ca'boiiiiie of soiia at 80® l^ 1*2291. 


It 16 cotitpo'^cd ui w'atei 1000 

Anliydtoua Salt . 2b2'3 


1292*3 

The mcan^pec ifir grnvliy of «uch a mixture 
16 1*1647. Hut tlie Kpeiihc y laviiy ot lim ^‘O- 
Itiliijii i-s ]' 2291 . it >^i tiieieiu.c, a yoo i deal 
dciioei than iite mean-.. 'I iH'' uiii explain in 
pait(i>e leawun why ilie lenipf ratine i!>gieaier 
than ir might to b<‘ t'Oai llicuiv. 

2. 30U Ki.iiiis ol Cl y-lal ii/t d cididw.te of 
soda 111 pov\dt‘i. were thiowii inlu 1000 gia.tis 
ol waUi ol ihe tC'C pt i aim e 07®t), ani liie 
li(|ind w sill >ed almiil wnli a thennumeier 
till tlie whohi s.li was <U'‘ol\<d. A lotigt r 
time t'lipSKil leioie i!ie Mi piiate 
lliali w a» u qui-iie I'll tlie ‘■oluPon ol tii'e tar- 
botiiite u* 'O.la. ihe lhciinoiiicl<.l ^UIIV 10 
46° 5 Ol 12^». 

300 •:iaiti.' of finli\ di ou-' -iilpli.il'* of ‘•oda^n 
f'He |iov> dv I , v\ etc il u \i ti imo 1 000 vio.iisut 
Wiiti ol liie iMMpei-'iou 61“ 5, ih - oiixliiiij 
WiiN ‘■tmt'ii idiaiii with a I iii i iooiiuMim . liie 
lenij eiaiiiio lu-e <o «i 4'^. 1 i.w*tciii- 

jiL-i.'luie t'milim.cd iiii..lle cil l«ii hC.illy halt 
ill) hoiiif sMO'Miia litrii lilt' h^ilt was giving out 
liial iliiiiii^ ilic wiiole ot l.ial ti r.e. 

1 tit* ipiaoinv ol 'idt di'^wlvid Was 166’8 
yniiw- lie tpiiniily icmauiuig solid wa^i 
llieutuie 1.14*2 i^iain.s. • 

1 i.e -pi'C he giuvny of aiih\dious .‘■ulphato 
of -oda i- 2 040. 

i lie N I c, i!U‘ gi .u ity of T si hi » at- d ^ulutii n 
of Mil I halt' ol •‘Oil a . 1 1 Cl'*’ 5 is 1 l54i). 

l!:t lilt an ‘•pfi iiic i;ini\iiy id a iiKXtiiiC 

of 1000 maiii'.ol w .PCI o '‘ik: IC >'8 i^i.Tiis 

ol iiiiliviM.jii'i .snlpiiaic ol siMi.i i> 1 0009 Tiie 
Biilijijoii, iheietuic, i-> a good deal dciU'Ci tiiaii 
tire iiH a i. 

3 300 giains of cij'-Uilli -ed -iulpliaie of 
mogiiL'i » in pi'wdi ‘1 wire ili own iiio 1000 
gi.iius ol whtei ol ilw leni] ei.iUue 5. and 
Niiiit'd with a ihi^i nitiim (I'l , ilte '■uliiluni wa^ 
Tap.d ' III ini'omfdeio. I he liit'iuio.nLMei .^ir c 
fiOiii 66^*5 lo 51*^ Ol 

4 300 j 5 iai'i.n)t i I x-ullhcd piolo euljdiale 

of I'On 111 piiwde', wtMi* III o.xd iiiln 1000 
gial.is ot WaU'i td ihc Icm pt'l a 111 I C aiid 

tilt III. XT me Was '•lined nil ilie -alt vt d. 

Ihe I hti mo-ntitr ‘■mi \* li oui 58** to 0.i° 5 < i 
ixo that ihe mid evolved hy ilii* si)!itii(iii 
ol Milpiiali* ol niiigncsi.i and piotU'Miiphate 
of iron IN <.1 n-ibly the ^uine. 

'1 lit (piaiitiiit- of wnlei of ci xstall'zalion in 
300 giaiiis ut each ui ihesie salli aie a.-> i4dluw» : 

ftiaiiis. 


Ca>bonrite of soda 187’C0 

Sulphate ot »oiia 166 G6 

%)ulphute «f magnesia 153 65 


Proto •sulphate uf 135 06 


Now, the ratios of these numbers to each 
ethei me very nearly as tlie numbei6 37ii 
33i. 30f 27^. 

"Willie llie cold prodnepd bv tlie solution 
of each sail wms 16“, 12“, 5°i. 

We liiaf l!i(‘-e two taiios me no! ibo 
snme Ol 4 vt n iin.ilmroii- to < .icli oihtr. It is 
nhvioii's I loni I In'! that ihe men* kii)Ov\lfdf|ra of 
tile Walter of ci> t.iilhati'<n. anil liie ‘^oliibiiity 
Ola I- not '■ulliii' 111 In eoahle u-i lO 

fon''e:l ill'* ih'gice (d <4dd llial will he indocefl 
by Its t.(diihon in ivalei. A meat deal 
fh'prnd*' «i|idn »he rapiditv ol Ihe sotiilion. 
Hence. It happens ili.i* more i ohl is pioibrced 
by ili-'.<dvi(ig sa Its in d’lnie .khU, liecaiiso 
by tliH meiiiod’ the i apid.iy ol the -t'l'iltoil IS 
\eiy n.ucli mciLased. — Records of Science. 


ON SOMF. ASI IIOXOMITAL ME- 
TllOHS OF OI5>EHVAl ION. 

Hy Wiliiam (jAiiniAiin, M., 

Teacher oj Miilhennii ics, Eiiinbnrgh, 

ON iiir oi'MoviiY (JF Tiir EcT.inic. 

'I'jr hme llie la iDii-; nu'lliods rd a-tronomi. 
cal 4)' -ei v.Mion us d i»y i he ancienis, wi>ijld 

bell las'v i(M> lahuiiMiis ,iim| iik^mne hii mir 
pi4*-»*iii juipi'SL*. It would n't, li'iivevpr, bo 
umnieie-um; lo iionci* .1 lew of then p>oces« 
M*.. and lu-ii m. 11 * 1 , l>. wuieiiiiiHV niosi gencta (iy 
em ployi-'d. Am m.; the I iiu-i iiit* '^no iioa con- 
sii'iciidin vaiioh-wav- n ppeau tl to t e that 
in winch mo-t coul) ieiice vv.i., p ate I. 

'1 Ilf riid*--i evainple ot the guomun wns an 
iipiuht jiob*. pl.itid pf I pen 'icu .11 Iv lo iho 
liuii/ui ml phiiip !)V imnii- ol .i pninih iitipy 
tiioiiKii liieie .lie iii'tiiicis ol Nome o| inem 
ttm-iMicicd of m.iMi'v ol c ou-'iler.i lilo 
In i.;ht •, hii i llifSe ( Oil Id mo' pro[)eil y he c.tl* 
led HiS! f a luea t s lIle.iiLi u !c- Ol I he heiiveiily 
lobes weic t'om nn‘-.f cihulaleii by com- 
|i.Hitigthe IfUg'd ot lliun ‘-hadov', vmiIi tbeir 
i II iiiodet n iniU'ie oalical linituaye, 
the iicigni of the mimoou diviiie.f hy the 
ieii.(ih ol It. .s'ladou, t’lvf, the naiiii.ii lati* 
gent (d 1 lie a h il u(h* ol i he n le-i lal todviwncil 
.!■■ the S'li), \x iieii' e hy no .in-, of ai.ihie of 
naimal i , 114 . nis i he ..in/Mlai me.iMiic ol that 
ulniiide I ecouic- hiioxvn in sixrif con Vf niioual 
ll.easuic, SUih a- dr^ieC'S. 'Iliiis h-i the 
lu it'hl ol ihf *.;>irniion bf 5 h el. and ihe len-illi 
ol IS sh.idow 10 tec’, then u* ^'5 ireiiig 

found in a taidc ol II Hill .1 iiu^enis will give 

the angle equal lo a houl 2G“ 30', the aliilud^ 
ot tiK Niiti at that lime. 

'I Ills nitlhod w.i' fumid to be inconvenient, 
bfcuus; the* Ifugih oi the -hadow was icqmred 
li) le loisi'iiievi fdi h lime, .in oh-ei va lion \v.is 
iK.rdf, It, tneif loti*, ocfir ic.l loHhe ancient 
a-iM«nomei ■ lo toi m an msti iiiiii*ni of 'noih>rate 
clirnen-ion- on siinhir p inciplf-:, like thn 
amz Ill's .<iquaie, h ving ilm hmizmilal sule 
4b\'itit4l into cqu.t I p 1 1 Is .IS II .ithi-l.and 
nitei WMids inlo the n.jmal (jime its cjlled !iy 
tile Aiahuins sluttioiry, lo the lidiiis, uinl by 
this means ihe angle o! e)evMiu>n beoama 
known in ilegrecs and pans of a degiee by 
iuspectioQ, iliough not to any gieat accuracy. 
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' This «ave place in its turn to the ouadrant, 
divided into degrees and pans of a ciegiee by 
means oia radius turning round its centie« in 
tvliich weie placed line pins or ^lght vanes. 
It uas uiilt Kucli instruments as tlie^e that 
Eiatixthems ami Ptolemy attempted the 
measurenieril of the fittiue and iiiagitiiude of 
the eaitli, and ihc <ieiei niinat on ol the ohli- 
qmiv ol ilie^erUpn*-. Ptolemy states ih.it the 
liistiinee hetueen the t)<»pics in h.s time was 
found 1 y fe.m li an tn-.tiument to he l 1 _ ol IIiq 

^hole ciicunift’rencc,t]i.ii is .1 .i of 3 fioc^i 7«42 
40 'i nnd the hjll ol t In- or 5 l' 20 ' » o i- 
etiiutes \\liat id called the ubliqtaiy ul the 
ecliptic. 

'J lie .«( cnrnry ofohsei vat ions mnde with the 
qnadi ant ( (void ni>' .>c eie.a nil ihe io\eiit on 
ol the t'le'^cope .» ol ilie \mmt-r m it.xling 
inifiO'.eopc. 1 lie qnuli.iiit, ihmmh a s;ood 
insii ummt wii h ilusc «’ppv‘|ii!.il;c-, and was 
lonij “^0 u-ed, l:a-. at Ki-«, mvt”' pi.u e aliiiu»t 
Umvet -al y to I lie iiicle wliir!i i*v me. ms ol 
vtrmeis «re.ui m; lomiil the wn.ole ciicutu- 
fcient'c dC'tiov hy iiifcii.iinc.i I iiie.m*-, pio- 
bahly, the small nicnifUt <1 1 1 lo - iiiscp .lable 
fiom n.atena'.s an l wm nnan-hip. I.owever 
exct Ih nt tiolli iiJ.av he. “ Ut h all the cue 
thai < Ol Itl I e ‘ n> j)!o\ t'il. ei 1 01 > 'o the .m.ount 
of 20 Ol 30 Wire known to exi-l in the 
O* 11*1 vaiiors ot feini e ill the t oni'iieiilai cdi-er- 
vatmici, and e\ eii to the ammml olhomO' 
to 10 * in tin'ie ol Ciioe'iw k'h." Indeed, 
Tiouuhlon ha- ! ccn In nd to afTirm ihat 
a w^il (liMMf-d (irrh* ol a -ii *;U‘ loot in 
diattietei I- iiioic to he d' lnn'h'd upon than n 
lixetl q iadinnt ol the uii'AIsI i.on-ti i-’.mn in 
U sei O'- (.1 loll! oh-ei V .1 IK ii- ii.aue w i. h the -ly 
incIiCK<*h'0( K.i’ei i- co.i-tnict dh\ IlcLin- 
BOn, 1 li.^e tuiei (o.md, inniei ia\ oni.ilde 
cii fini.'.i .1 n. < •, H"' <iiOis 10 cMced leri oi 
(iheen -ei end • Now, m the pie .o e to tlio 
fu-t volnioe <d I he ir eeii i< li uhs MaMtns, 
pii'oli-lied O'. IMi-kiho'-in 177 d, he iii.ikes :he 
fol low '11^ ‘ e 11 a 1 - ‘ I he -0(1 .imi iiiO'Mi and 

SO’Ke (d I'te p Muipil h\ d st.ns .lie con- 
friani'y oh-tivid on the rr’eiidi.m e\eiyilay 
w lie 11 the we.i I iiei « l d uei im i , a nd l he e \ id- 
iu?s <d the iii-*r unient- i- -o ipe i', .hkI their 
lecnhcaiion. ‘■O i.k c. that the pl.tce ol .my 
he.iVriily t odv tn.iy ..In.ns t e I niml i>\ Homo 
w:titi I ten -CO oir'H nt .1 dc-".;i ee b 'l h 111 toutfiiode 
and l.iiiltnie, and genei.illy nmch ma Li.” 
IJelhen po-se-sed a li'C t miij.il qnnli.mtof 
ei|;ht leeliadiu-, hy IohI. and wo, ineteioie, 
see iImi om sm.ill (.ndei id lew in Ins in 
fjiameiei are neaily as acdfale as the ohl 
quadrants ola- many teei, and tliey approar li 
much nearer to piiieciion fiiari we li.itlniiy 
rea-on to aniuMp.ite. StK-ii small portable 
ciicU'S me couit qm nily vet v v.ii liable to ihe 
uin..leiii astioiioiiici , IIS well a- the scieii’ihe 
tT.ivelUt, fiiiee, in the liamU <d a sl.i Ini 
chief ^et, lliey ftirnt-h lesuit- hi,',hly ii^dul 
foi ihe I ripiovenien* ofneogi .ipli v, .i-nonomy, 
and nav i^»aiion, liile at llies.iine time their 
niudeiuie price*" enuulcs many to becu.ne 
puic'h.isei?. 

In a Ifcltei fiom C.aplain Kalerof the 25ifi 
of Fehiuai^f lL31t he lemai k- : the s-'/.e 1 
ret^ommend. and wiiii ii 1 use is only 3 k dies 
i% iti 4 Ut«ter* and iii ilte laieit cousuucuoa 


has only a vertical circle which oiit, limy, 
ever, be placed in the plane of any two ob- 
jects so as to take the angle between them, 
the whole contained in a box 7 inclu'S lone,’ 
45 inclu-s wnle, and 3 deep, so ihat it leiilly 
dt-sei ves the nnine I onftinally gave» that of a 
pocket n/imuili and altuuile circle. With 
ihts lifile nicle I can cet, in one evening, 
mv hniiude in wiilnn 5 " of the tmtli hy the 
pole slar.y Siu li are litpially the expres- 
sions 05 liie hue C'.ip’a'n K.iter, ihe inventor 
of IliK insti umrnt, rnid iht* .id vaiila ges of it to 
scientihc trd\(Ilnsaie vei\ obvious. 

( To he continued ) 


ON A VERY POWERFUL NATURAL 
MAUNUr. 

13 V !\Tn. J. Ciiuiirov, Gt.ascow. 

To the Editor of the lifcordM of General 
Sr le II re. 

Sir, - The c xtronu'ly -iiiail loail-fone wliich 
Idolized to n.y dece iscd l.iinei, mul ol which 
>ou ilc'iiu to lyceive some dclols, 11 peihaps 
th^ iiio-t pt>.ViM)ul ot 111 M id c-vei knuwii, 
l>y ihe -cic’ititu* .e.idet it will prolnblylo 
ie 4 t.iidt'(l a- a ve y cunoiis ami laie p-oduc. 
tiLu ot u.iime, uJiih.* l>v feome ol'ieis ii m.iv bo 
li.'Oiuhl li) I O'-C's in’L-it'-t 1)1 a <l if I'i'iit 
ilc-i iiptmii. S'.'Kcno oitu-i peison. now alive, 
know< any I'.muDt it^im-'oiy, I sb.ill, livnn 
iiiv dw*'» mirni'dia'c kimxii'dii- a ml cn cu n- 
st.mli.il it'Ciiil ('tii.u, llu- he-t .ici'Oont of 

It- on-^io, w (icli at till;} U.ne il li possible to 
put uu lecui'i. 

In I 77 *i. Ol the Fuccecding year, when 
Deiij mim l iankhn v\ as in Cilasgo.v, he calleti 
on ibe* iui* Piak‘-'0i Aodeison. IMiuliof 
llic co.nci- l-on whi.h too. pl.ice between 
them w.tF on eh'Cii icily ; loin weie enihu- 
ita-ii III til's br.mcli ul fetiietue. And, at tlieir 
Joint iepic~e.'ila!ioii , the thim Jer-iod, ^llll on 
the ( <>Ut i;e svet-plt' Inne, w,»s eiech-il with a 
View to il» pruiecliuti iioin Lite dfacLs oi Jight* 
nttig. 

AJ.nqnrli'm also hecime thesubjertofilis- 
cu-sion, .11 the c nil -e id which, tin* PioleS'Or 
desiretl my l.il.iei, who .at inat lime livetl in 
the Pioiessoi hoii-e .1- hi-; inecliani't. toex- 
lubit some .11 tihcial in.i L;iieU he had |u-l h jIsIi* 
ed. Un this occ.t-ioii F.aniJin inerilioned, 
on toe .iiiilioMiv (d hi:t fiieml Wa.slunqion, 
lliatsome plfif e 10 Vir'^ nia afl'nr.led vet y fine 
lodilsuMiCs. an'l iwliled, that on Ins leinin to 
Aineric.i, he womkI endeavour to piocuie a 
specimen and -eml it to the Ibo’e—or, 

I’lii-i wn-! not npi;lecied, for, in 177 G. the Pro- 
fessoi leceived the pron.ised iTiineial. whiih 
was piob.n ly bioiulil 10 Fr.ince by J)r. 
Fiankiin. whence he ii.insmilied it 10 Glasgow 
as a piesent (lom Washington liimseli. Tho 
most proiDi-ing poiiion of the mass wa<« select- 
ed, and my lathei, then working oti ins own 
account, was emploxed to aim ir in liie most 
approved manner; but, iliougli tins wA'I care- 
fully perfoiined, iti power was in no way 
remarkable. Several smaller portioni of 
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maMverit similarly fitted up ; these, however, 
like the principal one, proving almost valne- 
le>a. the Profcsoor clcclined msikini^ fuiiher 
tiials, and hiuliy laid aside all lliouehis of the 
iDDiiei, * 

Some yeaift nflerwnrds, 1 llnnlc in 1781, my 
fallier, caMially rtimmagin^ a liiiiihei hox 
mIiicIi «^ton(l under ins uor h -heiu li, perceiveil 
ftoine S’lioll Iragiuents ul (he -.iliiiO't (oruotteii 
loidstoiie 6uriuun<ied by ion and oilier 

feiMigtoous dust, and leiniirkinu that one of 
tliese tiagmciits can led a I ngiM Ae ii r/ of filinifs 
than thcotlieis, he was theiLby induced, at 
ins fii't leKute, to beiiuw, uhnt he llien 
lliO!ii;ht, a litile hoptdevs l.dioni in gmidinf; 
it lo a protif* fclirtpe witli due lecaid to il^ 
poh'S. i h- diiriinutive non ann^ weie att.K ti- 
ed in a lempoiaty noinnei by means of a 
tiiie>>d, \vt»en, lo Ins ureat ».»npii'C is ln«>t 
load, 11iOui;li lias'ily a; plied .mil ^upiO'e*! lo 
he III excess, lequiied sensible loice foi iis 
removn I. 

It now seemed woitliy of «;orie addiiional 
hlunr, the foini in iccaid lu pol.iitiy w.is 
le-ex imme 1, and wli^-n hii:>«li(*il in lhl-^ le-^ 
p( Ct. l he Slone, al’ei In ml; u ♦ il In d, iv.»*. u i. Ii 
iNaimiiii' enclos*Ml in a th n < .•-e of qo d, 
li.ivine a iiiii; at lop toi su>|,eiul tii; i(. Jl-* 
lo.ol, ,1 pyiaionhil sliiped |iir-,e of <-uli non, 
Ulanov in.ldrot w'.it Oci- |u(li;. (la vcidit 

MMiei undei I's 11 asimiiin joiut i, di.r i*, 7li.> 
pi .11!!“ , t lie “lone I • I wi i;;iis pM < i-* I \ 1 .v o 
,r.d a had tfi.ino, Il Lanie-, Uieielo.i , :jl3 
tie es It'. OW 11 \V‘ I ;lit 

1( Is now a'lo i: 55 \('ai> .s.ncp lhi“ JillJe 
fp p I. ol ihe ihine um> h si t m losed , opwai d-» 
cl oOyc'i^a;o i!.e (. a“e o .i ^ o i cned, m o. di r 
to .ippi y ill ms of pi^'liiisab tieisn.ipe, llie 
f'ld,ii(-«, iMwev ( ' , appi a m j 111 all le-pecu 
finlle't“, ilie obo'e w.in i in rne^-l lately pul 
lOfie het in ii- oi i^in d sl,,te. 

JS( lent he inovid i.iK b.i\(* f'cqncnirv su;« 
R^led lae piOpJitly ol k( epili4 it willi me 
load loiis’.tnIU ail.iihed, a met", tin v . I- 

Ic’e, I)t liii 1 1 .IM lU Its “ticMi';ib I'nis, la - 

pieiieml, 1 “ i.dhei a "altiii'ons a^-'tnii) t on , 
b* “111 c (H)Si till ail he-ion i onbl n I lie ina n- 
l.iinei! oe.in'.; t'» tbe irtmui^ i*cfc“S.inliv laivini' 

1 1 1, e in - \ e V il v^ el in lmii'“e, I I ou h ii is 
not (lotiblrd, ill i', I V C.uelill .ippilCol OI‘, ibc 
load ' nnid lie im i ;aS' d lo ( on-, del aid y inoie 
lliitn 800 gi tins , “111 , 0 “ iheie IS leison for 
tlimkiiii; inal vmleiii “ip.ii.inon ol ilieloal, 
uiidei “IK II c II cii.o-l.iiK e**, inii;lii prove 
the liial n.ts in vei been made. 

I In- same 01.1““ ol nun ba- bi*fii n'ed ils 
lo.ul Hoin (lie le^iiinmi:, .uni i“ pbueii meiely 
III contact Mini ilic aMii“.. '1 be pooei ol 
udln-'iioo beeiiis Lo be ibe same as it has evei 
bten. 

James CniciiTox. 

G/os^oic, 1st Miiirh, 1836. 

phenomena of crystalliza- 
tion. 

When the formntinn of crystals are ob- 
served under the microscope according to 
Ebrenberg, the first thing which attracts at- 
tenHoa is a rapid action going on about tha 


crystal ; suddenly a solid point forms in tho 
transparent liquid, appreciable by its opales* 
cence, and increases with astonishing ra- 
pidity, shewing tliat this point concentrates 
and condenses the snline iiavticles previously 
dispersed and suspended in the water. This 
concentration supposes .i motion towards tho 
centre, and one is apt to thii^k that the 
aggregation of the atoms is of such a nature 
tliat t:.e density will increase towaids the 
edge. In this \U’W it is i.ithcr surpiising 
that theie should be no motion nor agita- 
tion in the ncighbouihood of the crystal. In 
order to iiiM-^iigate the subject moie ac- 
curately, Ehieiiberg examined strongly 
colouicd crystals. lie cli^i5olved hichio* 
mate of potash and suljdiate of coj>))er 
in water : he could not discover in cither 
case any visible ciureiit resulting fiom the 
concentration of the colouicd paitieles, nor 
an aggiegation around the ciystah while it 
incre.iscd with great inpidity ; yet even by 
S)>i inkling a tine powder over tbs liquid 
winch ci ystallized, no ruirents could be 
detected. Hence, crystal lizaf ion is nnalo- 
gnll^ to the jdienomena which, it is generally 
supposed, take place when masses aggregate 
in space. A nebulous appearance first 
occurs, the matter of winch gradually 
condenses m the centre, then a kernel is 
formed with an aieola, and lastly apioperly 
foimed woild i.s completed. 

Ehieiihcig lifis caietiilly studied some 
drops of a solution of common salt, and has 
obscived tliat hexagonal tables are formed 
at. tlie limit of e\apoiulion often veiy icgular 
hut ficqiu’iifly deposited one upon the other. 
In the middle of these vciy dt licate he.xago- 
nal tables a jioiiit was suddenly formed 
winch ntti acted to it the ina“.s of t.ibies... 
liriinediately tlie observer noticed there a 
small tube inci casing with immense rapidity 
and enhiiging as the tables dnuMi.'.hed. 
The watcis of the lialtic and N. Sea are par- 
ticulaily fitted for these observations. Con- 
ceiving that the phenomena might he owing 
to the presence of two different salt-*, he 
made an expeiiment upon common salt, 
chemically )>uie and dissolved in distilled 
water. In this case he observed the same, 
only not so frequently ; the cubes being 
generally funned immediately. Mitsiher- 
lieh has shown that common salt forma 
hexagonal plates at very low temperatures. 
But in the pretent case the temperature 
was that of the atmosphere. Did the cold 
produced by the evaporation influence it ?— 
Poffgcndorff*s Ann. No. x., 1835. 

PRESERVATION OF ANIMAL SUB- 
STANCES BY CARBONIZATION. 

[A short notice of this new discovery ap- 
peared in our 667th Number* The following 
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additional particulars are from tlie American 
Journal of Science and Arts, — Ed. M.M.] 

The following: are some of the objects that 
have been subjected to the petrifying: pro- 
cess. One of Sii;. Segato’s fii>t experiments 
Tvas performed upon a Cniuiry bird. It is 
Btill pre>cived unaltered, althoue:!! it is now 
ten years since the experiment was per- 
formed ; and it has been submitted to the 
action of wafer and of iii'scets. A parrot re- 
tains its original brilliancy of plumapre, 
unimpaired. Kfcs of the land turtle, turtle®, 
various tarantula', a v\ater-snake, a toad, 
various kinds ot fi h, ®nails and insects, arc 
in n perfect state of preservation. To these 
arc added various part^ ot the human body. 
A hand of n lady, who uied of consumption, 
pre.serves the emaciation oi the d. sense and 
of death. Another of a man is flcxibltMn the 
different phalarifric articulation^:, and yet 
unalterable . afoot with the nails peifcetly 
fast; a collection of all the intestines oi a 
child, in their natural colonis and fiuiU ', 
with the ftcal matters unremoved ; the liver 
of n man who died from intemperance, dark 
and lustrous like ebony ; an entire human 
brain with its convolutions, of extreme 
hardness ; the skin of a woman’s breast 
naturally coiifiirnrcd ; a pate of a giil pefect- 
ly flexible, from xvhich the hair lumps in 
curls ; the head of an infant partly destroy- 
ed, and tliscolouied by putrefaction. There 
is also in the cabinet of S-ft Sesrato a table 
constructed as follou®. A^]ihcioilal *«ur- 
face of wood contains a paialleloprau, emn- 
posed of two hundred and fointfcii pieces, 
regularly arranged. These to the eye ap- 
pear like the most beautiful pictic dure that 
nave been produced by nature. Their vari- 
ous colour.s, polish, and splendour, au'l their 
surprisinir hardness, uould K-ave no clouiit of 
their stony character. The shnipest fil'*, 
with difficulty, make.s an impression on any 
of them ; some it doe® not attack at nil. 
These pieces arc all portions of the Jiuman 
body, hardened hy this new procc'-s ; as the 
heart, liv*r, pancreas, spleen, tong-ue, biain, 
arteries, ike. ike., all resembling the ino«-t 
highly-polished precious mai bles. An entire 
body has not yet been tiled, principally on 
account of the limited r<«o\uccs of S’g. 
Segato, although the expen^^c would be but 
about one tenth of that of embalming by the 
ordinary process. 

Great advantages to science, especially to 
natural history and human anatomy, are 
expected to result from this discovery ; and 
it Is even confidently believed that the re- 
mains of friends, ot men of 6.cience and of 
worth, may be preserved for ages m the ex.aet 
form and appearaucf, in which the hand i.f 
death found them, with nothing offensive or 
revolting about them. 

As vouchers for the accuracy of the state- 
ments contained in ^le pamphlet, the cer- 
tificates of many of the distinguished phy- 
sicians, professors, and men of science in 
Florence, where Slg. Segato resides, are 
appended. Among them, it is sufficient to 
fOention the names of Sig. Betti, Pro^ 


fessor of Physiology ; Sig. Zannetti, Pro- 
fessor of Human Anatomy ; and Dr. Qaa- 
zeri, Professor of Chemistry. 


MAGNETIC (Characters of the 

METALS. 

The opinion of Dr. Faraday, as stated 
at the Royal Institution in reference to the 
metals, is, that they are all magnetic, just 
as they aic all capable of being solidified, 
but that a proper temperature is the desi- 
deratum, as with mercuiy, for the solidifica- 
tion of which a low temperature is required. 
The analogy is princi^ially derived from the 
case of iron which loses its magnetic power 
at an orange heat, and when cooled down 
regains its attractive power. Nickel exhibits 
similar propeities. When heated and cooled, 
it retains its negative state lung after it has 
ceased to be visible in the dark. Even 
when immersed m hot almond oil it loses its 
magnetic power. This point appears to ba 
between h.iO® and 640“. Cobalt and chromium 
arc stated in chemical works to be magnetic. 
Dr. Furaday found that specimens of 
these metals, which weie said to be magnetic, 
lUrived that property from the picsencc of 
iron or nickel. The lesultof his experience 
in respect to chromium is similar to that of 
Dr. ,Thom.son, who long ago determined 
that il was not inagnetic. Dr. Faraday 
endeavoured to excite the magnetic power 
in a number of medals by sinking their 
tempeiatures to b0“ and 70“, but could not 
Fuccced; nevertheles.s, he is convinced that 
the only desideratum, in reference to the 
development of magnetiism in all metals, U 
the particular magnetic temperature. 


NOTICE OF -SOMi: RECENT I.M- 
PUOVEMENIS IN SCIENCE. 

CIIEMISI ilY. 

I.SOLipiFIC’A'IION OF CARBONIC 
ACID — riiilone! It.l^ succeeded in leduciug 
this gas to a •-ohd ‘-t ile, by eXpO‘-iMg it to a 
teinpeiaiine ol l4b® F. (’) Even when 
expudvd to llie uii, it rciuains in tlii.x-tate lor .a 
lime Ik eiii'.tic loice appears to be 
deieiioi.iied by benic solidified, a- iii this 
Bt.ile It gradually d:s>ipaUs. It may be also 
rendered solid by suddciily r.ii-im; it lioni a 
liquid 10 a caseous stile. When a stieani of 
the acid is dnecied into a small glace phnil, 
the liittei K filled wiili a while powder. It a 
sm.ili pnition of the solid aciil is placed m a 
sloppeied ve!rsel,ii t>oon ii 1- tlie H.isk wiili a 
thick vripoiii, iind liie sioppei is fo.ciidy 
expelled —Gufette Mediralef Oct., l8d5. 

II NAPHTHALINE AND ns COM- 
FO{JW>S.'- ynphihalnie was piocuied by 
Laurent, by boiling coal-tar in the open nir 
until It was depiived of its water, and then 
distilling it io a retort with a copper beak and 
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• receiver. The firM product ie a yellow 
euhfti!irt€e which I urns black in the air, ami 
deposit** much napliihaline. 'I’he second 
coniainsmoie naphlhaline ; the third isviscnl, 
or.tnce coloured, and < much paia- 

naphihnline. 'I'he last contnns a cuhstance 
with lliH colpnr of rtMl^ar, whu h ha** not l)e('n 
ex imined. ‘I'he fnsl oils piodnce tlic* naph- 
thaline. 'J’he-*e are dmidled and pmificd by 
trvFtalli 7 ..ilion by means ol‘ alcnlnd. The 
specific (gravity of its vapour is 4 * 6‘28 by 
exiienment. 

Hence, mp may considpr»iis composition^ 

lO alum*- C<ii bon , 4*166= '75 10 dioins 

6 „ Ilydiosen. . . *847= 625 6 „ 

4 511 8 125 

It i«, thcrefoie, a bi->pLnta-carbvdrocen or 
CIO H5 

1. CHLORIDE OF NAPnrilALINE* 
of Laurent is ohrained bv c untunnij; chlo- 
rine uitli naplnba line uilhout heat, ii is a 
uhite powdei.bnt may be obiairied in liiom* 
biud.il fdntc-i ly snluiioii in eber. Suitdi 
strnni;. M<dis ,it 28 1^. AVln-n di-iilled, it u 
decomposed^ but it mav be \ olaiili'/cd in an 
open lube. Insoluble in vvaici , liitb> solu- 
ble in a Icolud , more solub'e in ethei iiuil- 
in!» siilpliui K* a ml iiMi ic ;u i«U deontupo-e it. 
Poiasli take> up Ill'll I iii«' acnl liom It. Potts- 
B’Uiii de-'liovs ii. It con>.i-i>, ot caibon*45, 
li\dioi;en 2.9, cldoiiue 52 1. 

2 CIILOIIO-N APII ni VLASE. — When 
chlunne begins *0 a( i upon n.ipiitli.iune, in 
oil ii loi mod w liicb It i> dilHcult to vep.ii.ile 
f.om I hr piecedmi; eliloi id- an-1 napi»ih.iline. 
1j\ di— ol\ 1114 n in t'lliui , and ii to 

f.r in I bn -oiue houi-, the Isiitei sep.i i .lie-*. 
Lasilv, bv (li-'Ol virn; it in .ib oliol ami allovv- 
IIU It lo si'tlle, ueotservetl.nl the s^itid chlo- 
Ti(h* ineupii III s then tlie oih ctiluiide, 

ji ml l.'i't ot .ill tlie 11 1 plilli.iline. Jiithi-w.iy 
it m ly be i-nl.ited It contauit, ibun 60 9, 
liyil.'-ogen 3 9. cl.loiine 35'2. 

3 . Cin.ORO-N APn iniALKSE— When 

r'aplit'iaime Is i-e.iled wdli chlomie; all . 
I'eiiii liqinfiiul. ilie ’n.itiei Irecitines sobd. A 
proilui I isobiaiiiKl winch affmds ctiluio-na >'i- 
thale-e t.y llie Miiiple ai lion ot potash. 'P ic 
])ru(luci IS pl.u'eti m letoi i aloiin with a strong 
BoUiiion ot potash in alcohol. Heat is applied 
And the alcohol collected. Poui a little water 
on the residue, ihe excess ol potash and ssoine 
chloiide ol pold'Siuin will be sepaiate'^. An 
Oil iJ deposiitul wliicli is lieatcil a^ain vviiliul- 


• Laurent employe a new iirimriirlnture fo 
dekigiiiito this iiuiiieruuH chiss of compounds. 
It coiinht)i III I liuiigbig ibe vowi'l of the Hii.'il 
•yliiible of Ihe luunc of the Hubitance in pro- 

I ioi-ti.'ii ns tbe b\di‘ogcu ii rephtceil bv coin- 
Miii ig- boftieH. < bloiM-iiaphtli.ilase will riMi. 
tain < Htoinn of hydrogen lens tlwiii naiihtli.i. 
line, mid will have gained 4 atoms of idtiorine. 
Chloi'it-iiii|i|iib ilcsc will I'oiitiiiii 4 ntoins of 
hydrogen lesn than iiaplilli iline, and will 
have gained 'i atnmH of t hlorine. Cliloro-iiaph- 
th'ilisti IN not known. Cliloro-iiaphthaloso 
COiitoin* Buioias uf hycLroceu lent than iiaiih- 
itpOlne. ^ * 


m 

coliol and potash. It is then precipitated by 
vv.ner. In a tew huurnit heroines it pe.ifiy 
mass crysiallizin .4 by sulilimation. This is 
cliioio-iiapliitialesc. If eon-isis of carbon, 
Cl 4, h\drog-n .3 , cbbumelK) (>. 

4 PERt:ilLOUO-NAPll I II ALESE.— If, 

iti^lea.l ot tiei)lin >4 Itie pU'ct'diu!; body with 
pot.isli, v^o (l|.i|| 1 ! , It Is p.ii 1 1 V decoinposftii, 
and a portion p,i-;-c 4 ovei with :in ml. Jiy 
exoressiiii; the P'odiK I beti\er‘r# p.tppi wft oh* 
t.mi a pnie «nii-i,ince win. li l,y 

me, Ills of iili'ol.ol in m^edies v, ulj riiortiboi- 
<h»I h.ise. It Is Ksonioi pilous ivith llie preced- 
mg. 

If ihi- pvro:;enons compound is treited with 
a cm lent of liiy chloniie .it ihe n-u.il lenipeia- 
tme, the uris comnmes wiili it .nid loiir.s a 
solid, w nich, when dis-olv'ed in eiher, eryst,iU 
li 'es in sin .11 pi isii,<i. Ir is colonrle--, itnobible 
in w.itei, liiile soliihle in alcohol, ino e so m 
ether. 1 1 may be ili'iille<l. lt(oii';Kis of car- 
bon 25*4, h ytii oi;en 1*2, chloiine 7.3*4. 

6 . ('IlLOKO-NAPIl rilALOSE. }^Uen 
napih ibne is submiited to i he mViori of ciilo- 
iincit lijiiifies, and miMialic g.is is evolved. 
'Jdiemaitei hecome- solid. Liy ap;>l\ mg beat 
and coutimiiii!; the a<’iioi), a cMsi.illine nias.s 
isohiaimd, which rn.iv he iinified hy di.)solv- 
iiiU It sev»"i,il times in alcohol 01 eihei, 'I'he 
<'i Vsi ils .lie obinpie pii-nis. Chloio-n iplitha- 
loso is white atul insipid. It distils wiihout 
clian''e. riUitis with a guen fl ime. At a lecl 
Ileal, lin.c coiiVMtsii mio C’donde of c.dcinm 
an.l cailon. It cons. ms ol c.ii bon ,4 ;*6, hy- 
iJiogen 1 *5. ( Idni me 52 9 

6 HYI)K()-CIIIA)11A I E OF CIILO- 
RO-N A PI I I’l I A LAS r, -'1‘l‘is compound 
pioduced by hisipas-mg .1 f iment ol chloiine 
ovei n.ipliili dine ; this pioce*s should he 
Slopped when tlie oiilv |no<liicl, winch w.n 
heated dm ngtlie re-. iciion, begins to deposit a 
wliile mallet. '1 his oil is ,i imxiuie ol n.iph- 
llialine. oily rhloiule, and solid t hloride. 

ll'•ll exposed to n lenipeiaiuie lietween 122° 
and 140^^ in .1 s 111 , 1 1 1 c.i j so Ie. 1 lien di-..ol ved in 
cthei .Hid expost .1 10 .1 cold ol 14°, ihe gieaier 
pHt o( ilie soljil clilonde i< dejJO'itetl, 'I tie 
elheKMl soliiMoii when mixed with nlcoiiol 
and exposed to the air deposits ^ths ot oil. 
'Idle remainder, wdien exjio-ed to a lieat suf- 
ficient to expel iheelliei and alcohol, is fiure 
iiydtoi binr.iie of chloio-n.iphih.il,i>-e. It is 
oidv, slojhil v yidiow. solnhie in aleoliol and 
elhei, Clilonne eonverts it into liydio-chlorate 
of chloio-naphihale'io. It i- decomposed by 
potassium. and parti.il I v bv disidl.ition. llscon- 
.stitnenls .iie carbon 61*435, bydiogen 3*625, 
clilniirie 3^*040. 

7. liyDRO-CnLORATEOFCHLORO- 

NAPii 1 IIALICSE or solid cbloiide is ob- 
tained by the piocoss j,ist descrdieJ, Af- 
tei the action of the cbloime has ceased, itia 
nece-sary to take up the oilv matter with the 
elliei, nnd :o dissolve the lesiduein this liquid 
wiili beat in a closed 6 ask, nnd to ciysMlbze 
by cooling. Roiling sulphiiiic acid converU if, 
Ist. into % maticM* in*-nlubie in water, and 
soluble in ether. When this solution is 
evaporated a Irancparent varnish is left. 
2 d. A notiier substance winch renaains in solu- 
tion and gives, with barytes, an inci ystallizabU 
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in alcohol, vihtch is probably asul- 
I(bo*^aJt iinahxous to the s\i>piiu-iiapl>llialatet!« 
HyciiO'chiorate ul chlorO'Daplithale^e consists 
of carbon 4-4’79. Ii^tlicnren 2'70 cliloiine 52'5i. 

8. JiUOAlO-N APH I IIALASK.— U hen 

a lew ili'ops ot bioiiuneaie potiu-d upon napli- 
fhalifiea lively action ensiie^, heat cindhydio* 
bromic and aie «l»*<enpai;eil, und -an odv pio» 
duct !<« (ormtd. Tins ci)n>iists of c.ii bon 50 9. 
hydrogen 2 9.^ loiiime 4G‘2. 'i liis od lo evi> 
deiiil^ a inixline nt two the first 

ofultich has not been separated, hutlhe se- 
cond. 

9. IJROMO NAPII rilALESi: mav be 
obtained bv diotillma a nnxtnit: ot htomine 
find naphthaline. Mvdiobioinic acnd. a hio- 
nnne oil, atui charcoal come oxer, and touaidg 
the end ol the pioces>< ci x siak dl loomo ii.iph- 
thaUse appeal . 'lh(«ie aielormed mo't ctmi- 
pktely whin the hiomine ha*, been added in 
exco'^s to tlie tiaphih.ilme. In di<voi\ ]n>> i I ik 
piodnel III alcohol and evapoi atinc, we oht.iin 
SlX-^led pii'inatK; needle®. Tiiey aie xx hire, 
inaoliilde is*- waiei, volatile, veivt-oluhle m 
alcohol and eihei. 'I lo-y rmi'ist ol caibon 
4:2'9. iiydioyet) 2'1 . hiomine 55. 

10. liFUJMIDK UK CIILOIIO-N APff. 
TIIAl.LSh: H hiimed by pourn<; biomine 
upon cliloio-naphtli.tle<e in a clo®e Ha'>k . *1 he 
latter dissolves and ®olidilie-v into u crystalline 
ma.ss. When pniilicd h> alcohol it iC'ei.'ihied 
the chloiule ol chloio>iiaiihiliale«e, and con- 
sists ot caihon 21*5, liyilio^eii 1 '05, chloiiiie 
und btoniine 74*45. 

n. Niiuo NAPin iiAi.Asr: i® fo.m- 
cd hy the dclion ot hoilini' mtiic acid upon 
Uaplithaiine. A new oil is ohtained fir-^t, 
winch so idifie® veiy slowly by coolini:. toim- 
ing a ciy-talhne muss ot laiue neetile^. It 
Consists ol t XX o bodie> vei y ^olnhle in alcohol 
■ndetheif the one is .solid oi iiilio-n.iphlhaia-e, 
the olhei ici li<|uid. 'J he ioinnri ig ixpies^'d 
lielween fold-, of japri. It h then riis^olvcd 
in aholiol. On loolinc, dioi s 51111*^1110 to ilie 
bottom ol the xes<el, (ont.ntiiiig n.ucli inliu. 
naphtliainse, which i® -^iiniaitd Ixsolirion 
in alcohol. 'i he aliuliol Ills l.>it rrx'.ials. 
J iiey uie (oiJi-®idcd piisns lei n.initli d by 
acute pjr-Miiid'. Coiooi sid|<htii'}« lloxv. 
Voiaiiie. In®oinl)Ie in xvatci ; xe>y Milnble 
IK idcohi 1 and ether. Aiiaix8i-< caxec.iibon 
69 86, hyUiogen 4 07, azote 8 53, oxyijcu 
17-64. 

( To be rontniiieil .J 


THE TRANSACTIONS OF THE LIN- 
NEAN SOCIETY OF LONDON. 

Vol. XVII, part .lid, 1836. 

The number of communications in this 
portion of the transactions amounts to 12, 
snOit of which are important. 

BOTANY. 

REMARKS ON SbME BRITISH 
I^RNS. 

By Ma, David Don, Lib. L. S. 

The object of this paper is to determine 
how litf aomeapecies of fema recently added 


to the British Flora, merit the ranh whkh 
has been assigned to them. 

.d^idtum dumetot'um^ of Smith he hat 
ascertained to be iperrly a diseased state of 
A. dilatatumt which is shown by the sudden 
termination of the costae, and by the partial 
decay of the other segments. 

NephrocHvm rigidum turns out to be 
the same with the plant of Swartz. It dif- 
fers from N. dilataium and N. Bpinulo* 
sum, in having larger and moie crowded sori, 
and a broader and more depressed indusium. 
The fronds are lanceolate and both the 
stipes and racliis are cojiiously clothed with 
long narrow ramcntaccous scales, asm os- 
pidium actileatum. In dilatatum and spU 
nvlosinn the lachis, is 1 early naked, and the 
stipes IS furi)i>hed with fewer and broader 
scales. From N. felix mas it is distin- 
guialied hy its niuie delicate fronds, having 
the pinulae pinnatitied and a more scaly 
rachih. 

Asplcnhnn fhx focmina is observed in 
the shape of two difieient vaiieties, but 
neither of them aie entitled to be regarded 
as a distinct form. 

Ci/.siea deiiioia or Polf/podium dentatum 
of Dickson, who hist distiiiguislied it from 
fragibs, inhabits Clova, and appeals pecu- 
liar to the Scottish Aljis. 

Ct/siia rofjia. Con'.raiy to Uie ojiinion of 
Hooker,'*' Mr. Don considers Lhi.-s plant dis- 
tinct fiom «/yy/>/(7, being cbai .ictensed by ita 
more cornpacr iroiid, by its shorter, broader 
and cunciiorm segments, by the still moi a 
impoitaut cli-uactei.s of its more cojnous soil, 
and of ita narioxxer and tapering inUnsium. 
In the Alpina the segments aie lineai and 
the sori much fewer, lieiiig mostly solitai y 
on the lobes, and the iniiusium bioader, 
truncate, and not ta])er pointed. No Bri- 
tish station now exists foi this plant. 

DESCRIPTION OF FIVE NEW SPECIES 
OF THE GENUS IMNUS, DISCOVER- 
ED BY DR. COULTERIN CALIFOR- 
NIA. 

By Mr. David Don, Lib. L. S. 

I ... mm 

Notwithstanding the addition of seven new 
species to this genu®, hy Mi . Dougins, with- 
in the space of a very fexv years, we have in 
this paper a detail of the chaiactcr of five 
additional species discovered by Dr. Coulter, 
in California ; especially on the western flanks 
of the northern Andes, and the extensive 
parallel ranges of mountains which extend 
from south to north through that country. 

1. THE P. COULTERI rises to the 
height of 80 or 100 feet at an elex'ation of 
from 3000 to 4000 feet above the level of the 
sea; growing intermingled with the P, Lavs* 
bertiana on the mountains of St. Lucia, 
near the Missioa of San Antonio, in latjitl^ 
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$ii». 9. P. muricafa attains a height of 40 feet. 
It was found at San Luts Obispo in latitude 
S5^, at an elevation of 3000 feet. 3. P. radi- 
a/a found about Mot^erey in latitude 
$6®, near the level of the sea, and growing 
almost close to the bench. It. affords excel- 
lent timber, which is very tough and admira- 
bly adapted for building boats. 4. P. 
iuherculata, resembling in position and ap- 
pearance the preceding. 6. P. hratfeala 
was found growing on the sea side of 
the mountain range of St. Lucia, about 
1000 feet lower than P. Co\ilteri. The tiank 
rises to the height of 120 feet, not exceeding 
2 feet in circumt'crencc and as straigUt as an 
airow. • 

SOME ACCOUNT OF THE GALLS 

FOUND ON A SPECIES OF OAK, 

FROM THE SHORES OF THE DEAD 

SEA. 

By AYLMER Boitrke Lambert, Fsq., 
E. R. S., V. V. L. S. 

This paper contains a description with 
figures ot some galls iiioiipht liom the Holy 
Land by the Hon. K. Cui/en, and whuhthe 
author eon'-idcrs to be the “ mala insan.i,” 
or apples of Sodom of hi'tory. They 
plow on the Q terms 7uf(<for,(i^ a tiee 
which grows abun.lantlv in Syiia, I he iifseet 
which ioiins them has been named bv Olivier 
Diplohpis. M ben on the tiee the galls 
aieof a rich puiple, and aie variiishpd over 
with a light subTlance of the eonsitunce of 
honey, shining witii a most bnlli.int lu‘«tie m 
the sun, wliieii makes tluni look like a most 
delicious and temjtiiig fiiiit. 

NOTE ON THE MUSTARD PLANT OF 
THE SCKll JUKE, 

By Ma. Lambert. 

The author consider^ this plant to be the 
same as that daily used among us. He con- 
ceives that the cx[)ressmii “ less than all the 
seeds that be in the eaitli,” used in ISciiptvirc 
was used eoiupnriiti\ ely and meant notiiing 
mnie than a <iiiiall seed. Captains liby and 
Mangles have inlormeil the author that our 
mnstanl plant, the sxnujia niyra, glows in 
the Holy La ml as high as their horses heads, 
and other travelleis. have seen it growing to 
the height of 10 feet. 

ON SEVERAL NEW OR IMPERFECTLY 

UNDERSTOOD BRITISH AND F.URO- 

J^EAN PLANTS. 

By C. C. Babington, F. L. S., &c. 

1. HKRNIARIA HIRSUTA, has been 
found only at Colney Hatch Barnet, by 
Hudson, and Milne, and Gordon, but not 
•ince 1793. 

2. H. GLABRA. — Near New'market, Rev. 
Mr. Ilemsted. The description under this 
title in Hooker’s Flora applies to H. ciliaia. 

A. H. CILIATA. — Lizard point, Ray and 

Bomr. 


4 > VIRENS. — Common on walls. 

&c. Ihis plant has usually been confounded 
with C. fecloruiH, which docs not appear tO 
be a native of this country. It is distln- 
guishedfiom nre/is by its “ very long fruit, 
equalling the pappus : attenuated above, its 
ribs lough; the rnaigin al-o of the upper 
leaves IS revolute, that not being the case la 
C. Vii'cnt/^ m 

fj. C. I IS —I nvolucru in, ovate, ob- 
long, both \\heri m flower and ^eed not be* 
co'iiing ventiicosj as in C.virens, ’ 

(>. T.RICA IE1K\LIX ^Lcins branch- 
ed only towauU the ba.e. Leaves and sepals 
linear, l.iueeolate, doxviiy, their margins 
sceuied -o as a most to mecl behind ° 

7. K. MACK A I AN A, N. S.— Forijuatern. 
ovat. eibat. snpia glabiis, lloiibua capitat. 
pedieellatis, ^epalis ovat. eiliat. glabris, pe- 
dieelhs pilos. et eorneiito.sm, coiolla ohlong. 
ovatis, ant hens aii-tat. inelums, Ktvlo exser- 
to.— 1) stmgiiished fiom E. Tel'rali^ by 
the foiiii .ukI srrnctnre of its ^leaves and 
sepal-, the glabrous upper surface of the 
foMivu-, an 1 total diff.M cnee in habit. It 
agiee- with E. cihuris in the character 
ot Its foliage, but dilTeis from that plant by 
having anthers awned. Gtithered by the 
autlior on Ciaigha Moira, Connainara, Ire- 
land, in August, 1W15. Mr. McCalla, of 
Rouiul-to ie, diieeted his attention to it, as 
bein'.;, peihaps, a new Briti-h heath. It is 
iui.olvi .uLci »ii. At. ckay, ot Dublin. Some 
botani-ts consider it as a variety of E. 
Tctraliv. ^ 

«. POLYGOVI M MARITIMUM.— . 
CliiK-tehurehbcad, towards Muddiford Bor- 
r'> , Il'Miic Bay, Jersey. Mr. W. C. 
Tievclyan, 

9. r. RAM. — Intermediate 1 etw'een P. 

Munfimum and amculare. The /*. aviculare R. 
of Hook. Brit. Floia. ^ 

10 . J'. DU. ME TO RUM- Wood at Wimble 
don : .Mr. I. A. Ilankev. 

11 . P. CONVOLVULUS.— Improved de- 
scription by the author. 

12 . EUiHlORlilA PILOSA.— E. pilosA R 

of Hooker. ^ 

13. EUIHIOUBIA CORALLOXIDES — 
E pilnsa a of Hooker: naturalized at iJen- 
fol I, Sussex. 

14. n M'.KN ARIA (’MI.ORANTIIA- 
Orr/its bi folia f/ of Smith. 

15. li. JjllnLlA.— O. bifolia Rot 
Smith. 

lO. H. FOR NIC A TA — .A distinct spiecies, 
having its anther rounded at the tip and 
hooded, and the cells parallel; plant smaller 
than //. btjofiti. 

OBSERVATIONS ON THE SPECIE^ 
OF FEDIA. 

By Joseph Woods, Esq., F. L. Ss 

This genus was originally made from the 
varieties of the Linnean species, Valeriana 
loeusfuy being separated from Valeriana by 
habit as well as by the want of il feathery 
crown to the seed. The name comes- from 
Hsdus, or Feedus, a kid, and was introdnoed 
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hyAdanson, altliotigh not applied byttimto 
tfaii^ geuub. DecanUolle divideb it into four 
dlMsioiia. 1 Locusia with one or t\>o empty 
cefl^ and a gibbous corky oi spongy ma%& nt 
tbebwk of the fritile one. 2 PJhcoeJae 
tha two empty each i educed to a hollow 
nertSw 3. Plalycoelae t\\o<,mpt\ cells, neai y 
as huge as tiu tertile one^ 4 Sthnuimhu 
section of thU liuit, cicbiciit shaped, \Mth 
two empty celN. 

Mr. VSoods suggests tint the TuroTcan 
species mn) be dnided as follows A llow- 
ers iingent 1 F (oDimo/ta H flowtis 
peaily ugitlai A fiuit with a coik^ iu.i‘‘h 
at the back ot the see«l 2 J ohfoiu i 
F. gihl osa b stction ot tht liuit 
shaped, two bni un tells a 1 Uiryili 5 
F. earinafa G 1* platuhlti C buuii 
cells tv\o, haidlj touching in tlu muldlc , di- 
Ti ions of the caljxhooUcd, tlowti> ni g o- 
hulnr head's, nppci leavt^, irtnctillv pmn \ti 
fied'*'*- tht hn-'C 7 / Ifamufa HP ( ; >- 
9. F Ciliafa d ban tu cells two, h iid- 
ly touching in the itikUHc poloiurid into 
teeth OI hoi ns, but not toiimng a inemh! i- 
nou'tcalyx 10 F (thinala 11 F tf jo- 
nocarpa 12 F Sj hanocan a i» I j u- 
tntla e I nuen ttlK tv\o conti,^uous , t low n 
erect. 14 F auricula / b uu n cel's lour 
15 F vesicarii q bancu (i Is w tntii g cr 
reducf d to a itieic nei v< , pinide ncailyti'-- 
tigiatc the lower flowt IS lit in iG 7 
lasiocephula 17 F cnocarm is I d i. 
tala 19 F puberula 20 F nucioanpa 2i 
F. fiuncaia 1 he pipti is_, illusCialcd by 
drawingb. 

DE MERCH WTiriS AuctoufThoma &c 
Tailor, M D F. L S. 

The siecicsofthisoulti of pi ints a'thonirh 
lim ted in luin b ij lOt widely spieid o\ci 
thewrr I V e nrid fiom till 13 iltic smto 
the Mediteiianean in Fuiopc, ovci all \ra(iica 
and e\(n the mount luis iNcpiul Ihe 
autlioi tieits of &u h ni tins pipci <is have 
come uikIli h>*s noti e, uiidii the gtiui.i 
Marchantia Feejate h I ni / ere/, JjV tnht} a, 
Bygropqla Those who «iie fond of the st idy 
ot this beautiful oi ci ot pi uits, wi < innot 
diiect to a mou ui rimt source foi the 
solution of any difh ulties winch they n ly 
happen to meet with, alihou h it would h i\e 
moie tongeinal to the arquii ctucuts rf most 
botanists if tne Loncl i ling himuKs oniuti 
Species had been couched in I nghsh m^-tc id 
of Latin We nppiovc of the use ol theluttei 
language foi stating the sjicihi (hua^Ms, 
but 10 cany theu^e ot a dead 1 iugaat.c any 
further is an abuse. 

ON THE ERIOGONEAE, A TRIBE OF 
THE ORDER POLtGOiX ACEAE. 

Bv G. Bjintham, Ehq., F, L b. 

The genus Briogonum was first established^ 
by Michaux in his Flora Borealt^Amtricana' 
TTie number of plants now known which 
SjppFOaob nearly to this genus amount to 40 


•fJpfdes. itk simper Mr. 

froposiks to dividh i^ise into three feuera. 
All ihe dqually distinguislied by 

the|r fiiVdlucpate i'MiotcWillk*e and absehce of 
atlpulae, at least to the lowet orchuliuclen'iei. 
But a considerable diffcuntfe of hab^t has 
ilrdnced him, at the sugge'<tion of Mr 
BiOwu, not only to sepaiate generieally 5 
species withuniaorpus involuciea, but among 
th^sh to isolate one wWh base 

romptStssetl and hi lent ite involute nu med of 
two lta\cs instead ot a tnangulai scxdeirtate 
one formed of siv leaves as 111 the fourspCiics 
{Chonzanlhe) 1 he latter genus imther 
confiiined mid iluguiciitcd by beveii species 
collected in Chill by Maciac, Cuming, 
Budges, is.c. 

OBsFRXAlIOV^ ON I HE GENUS HO. 
S\(RIV AND Till: AMI KlCAVLOn. 

B \ Gi ORC.L Bi MHAM, Fsa , F L.S. 

The nnthoi mod f\ing hi'^ views expressed 
in tin Bot uiiciil Ktj.i^ici (vi)l x\ t ib 1257,) 
in icf« ciuc ro tin^L two g nei i, is no^v 
indtiK 1 to c > 11 ' in the tn uiubciiplion of 
Ho'' u 1 I \ to tile iiin c il ite ^[u lu «• andpiopo 
^cs to con-- 1( k the uiij ou) one- a-i belong 
mg to 7 t>/i 6 ( 1 w 'k < h th( \ \\( il 1 loi m n st P '1 
rat; '^ulJ n, whuh wiili itlMiiue to tlie 
si/e ot tlu dowci'' m ^ht In i il e 1 M iro'olus 
Tlu tog nti i wo 11 tlu ii In < h u i tti /t J 
by the 1 i in ot tlu llo vti mi 1 the | “cnli m 
tie>^ ( 1 Y' ^ d)U k the o gii'. of vigctalioi 
would nil hf 1 1 (1 u t 1 to Iniriiojni Icvtl, 

tli il of lb" 1 1 \ 1 1 s 1 1 il ( li II u tf I " I i 

thetneiinwr/ / t u ( 1 iw of tin \( ilium is 
nlvv i)s it so 111 n r uu ho U th > eot tlu nthci 
petiN, ti ill (lliiK bv til i tk i^insto 
tlu ( inui, 1 1 1 us I illy (,t not ilw \s)s[)ieud 

at light i lu'C" ft Dili it , tlu tai Ilk i IS us\i,illy 
less 1 I'ti itc th 111 111 I )lus ml the sti^m i 
miK (lisriurflv t ijnr'i’-c In Mi lolotiu th 
flower does not pu-cut anv c^smti il dilfe 
enct s fioin that of 0111 I MOjcriu hoii Tiie 
authoi dcs nin s ii spi cics of iioiacAta, and 
6 bpeciea of Muroloias 

EMOMOLOGY. 

Dr^rnpftons, S^c , of the Trisects collected 'y 
Captain P P hinq, R S y F R S in the 
liUiKq of/ht Straits of MaqiHan Bv John 
Ciufi , ^ s I 1 L S ,4 II / /a iiJay, Esq ^ 
M A , .md [ laiiLis \\ ilkci, Lsq , I L 8. 
The collntion was foinud along the coast 
fiom St Full’s 111 Bi ii.i\ to Valptiraiso It 
IS lUtciestiiig to tiace the «; nilauty whuh 
exists Ictwcin the coiiespouding parall^ of 
the soutluin ami noitheiii hemispheres Budi 
ns IS .iffoided by the pit sent collection. Thus 
the genub Cdiabus appe us unknown 111 S. 
America, excepting about Int 50® where a 
species ot that gioup with a nariovv thorax 
has been found , the genus culex also otcui«. 
The iubccts of b. Arneiicabeai little resem- 
blance to those ot S Afiicn. Desciiptions 
are given of speties belonging to 66 genera 
of hi/menoptera, and of 7b geneia of Biptoro 
-^Records of Science, 
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Thts jTfima.is remiirVabl?!^ prcspot not 

only heciat^^ie It ^consists ,ucaily 

allied t6 Ijhe wbilre ante, bHlil>^iu<iRit i4 ^)in- 
posetl of exotic spocies, ,%ach fr«m ad/ft 
feieut quarter of the gl<)>^, While a sin^ile 
fepccimfii oniyof eucn liti^hiuierla mine under 
the observation of tilfo 'loJoi^ist s ; caeh pos* 
echscs al'»6 cha«U’tbr? of u bi^lier rank than 
mcic •ipecificMifitiiietihii, \^lieuet* he has beru 
vniler the necessity of ,<-(Hi-fi(l<'i int' each as a 
disanct suhrenu-r; these are ICmbia Sa\.;’“r*d, ^ 
Olnroioinu Saandersii. an i t3lynihia Brazi- 
liensis. Ml*. \V( ‘’Iwood h'^s ai^o obsei\eJ 
two hpeeics uiibeJ'iid in G im Topaloi Anioie, 
which liU lifi'- not been ible ; 'afHeif.itly to idviu- 

“'Y 

ON A KE\V ARAGflMDK T’VfTI\G 
Tfir, C;h.Nf':i?V GONVLRi’XEJj AND 
PJlALANGILM. 

By Tin: Hi v. F \V. flof'i';, M. A., 

F. R. S., r. JL. .S. 


AT THS OOVBKNlijfENT HOUSE, igrt; 

Specific gravity and weight of materials,-*^ 
3rd. Steam and steam engines.— ith. Sp6; 
cific cohesion and .‘?trenprth of materials. — StH, 
Meeluiuical powers. I'hc section upon stoaut 
Is illu«strate(i by a pood plate of the steam 
cnpiiie, unil a pbin iy appended to the Wor|t^ 
of the hind vliicli has been diained behind 
the tow n oJ (ii ctno^’k, and ri tlic preat resei*'* 
\oir vhieh is ■-'ipplnd by these nurneroilft 
drams. We lia\< no doubt that Mr. Wallace^i 
book Will I e duly ' n.iti d by tho^<‘ foF 

■whom It 1- int -'odr d, n-'d wc » crommend it to 
the aittidion m t of mn hanu's alone, but of 
nit who jue intt re ted m this importadt 
bT iineU ol plnloiophy. 


T I IK T jV D I a R E V I E W. 

Cair'itfa Dcrr/nhcr Id, 183G. 

LORD AUCKLANDNS SCIF.'NTI^IC 

PARTV. 



Dr, O’Flijtv^hTicsey doiYionstrated by ei* 
pennitiits the nature and projierties of 


This remiirkabk instet \sitb dispnipoi 

hii! lei h'U' . soloing tliat it i dif 
fii "tt lo eoiK (‘iM‘ O’ n hai^ otility tb<'\ e.oi be, 
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DKFCRIPT U)N f»i A MCW FPEClK.s t)F 
111;: (JEM ^ C’lIAMKLI'GN*. 

By Mu F ami m. .sj i; i e iihurg, a. L. S., 

riTAMr.ld'OV C'Rl.sTATU.S. Super' 

c.h 11 1 oei’iaj) alt'i le la’ oia It v at.i et eiemdaia, 
cj.aaiK anil I u)i I pai tc dm '> jue aptudiv siims, 

ei I I .'M Oil. - dtm eon-ui imiiious 
ffji'.anis leie loi a Ms 1 . luanlnm. Tiic 
Miikine peiuliaiit) o. t las itr'intd mi 

JUlauiii^a dorsal eu-t. ’‘npi'o.tid bj luo 
spinoi s jiiaef a- oi tht \'(ile>na, liy w iiieh 
chr.racler it upinoaelics tha b.isiiiMvS. It was 
broiarht tioin the bmh> ol ttic Mve»- Gaboon 
luWfstci'M F.jiiinoelml At’iiea, and w.m pre- 
Ecnted to the Mu^eniaot thelUn'-tfd In-^itu 
tmii, by Messrs Kuie: ami Sons of thut city 


'JDK PRArTirAT. MFCfl ANIC’S PC^C- 
KET or IDE, iNe. 

By ttOBEUT V^ ALLATE, A. M., GLASGOW, 
ISJfi. p. 120. 

This is a very neat And useful little com- 
pendium of the irin.st important rules for the 
practical mcehnnie, arranged under the beads 
of 1. Prime movers of machinery; l.st. Ani- 
mal power. — 2d. Wind power. — 3rd. Water 
power. — 4tti. Steam power. IL Weighty 
strength, and strain of materials. III. J*rac- 
ticil tables : lit. Weight of metals. — 2ad. 


OKV'-’t'u and liydioiM'u ^.isrs, and the com- 
jiosilion of water, by introdueing them in 
aclo'^c g1'i-s MS'Cl.theii'side of which, though 
clean and diy hed'ore the experiment, became 
dewy. This w is done v/jth Cavcndi.sh’s ap- 
pai.ifi.s, by e\[dodim(lbe mixture with an 
elerf’.ii'fd spark. T)r. O’Sham^hni'.ssy took 
that oj>porlniiity of bringing to the notice of 
liKs hcM’t'i's that, ivitliiii a week p.i&t, he had 
recrivi <1 iiiforii..ifion of a rn-w experiment, 
by wlindi it wi’i shown that Iiydrogcn gas 
AA .IS a eianjdetc ti -it for nrsciu'e, wliich Dr. 
O'.^ !i.'iU'jhm..st,y corisideicd an invaluable 
diseoxery, 

lie plai I’d a few di op's of Fowl'^r’s solution 
in n with water, and obtained hydrogen 

i)y .'.olid ion of 71110 in sulpluiiic acid. The 
hydro;, on being iirmtud was allowed to 
j-^nv in a siunll jet in a glaijs tube; where 
Dr. O’Shaughne.'ssy supposed it deposited 
the arsenic. 

Fref-h lime water, added to a fluid con- 
taining arsenic, is said to have precipitated 
l-hClh of a grain of the rnctal. But Dr. 
O’Shaughnessy thdtight that hydrogen gas 
would detect the hOOth part of a grain. 
We KU])po8e this experiment has originated 
from the well known test of water saturated 
with sulphurretted hydrogen gas, formed l>y 
the action of diluted muriatic acid on tulphu- 
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retted irooi which has been considered a deli- 
cate test, producing an orange-yellow precipi- 
tate or the hydro-sulpburet of arsenic. We 
prefer this to the experiment brought forward 
on this occasion, because zinc sometimes 
contains arsenic. Dilute sulphuric acid 
dissolves zirv? : at the same time that the 
temperatuie of the solvent is increased, and 
much hydrogen escapes, an undissolvcd resi- 
due is left winch, Proust says, is a mixture 
of arsenic, leiul. and copper. 

But Dr. Chii^fison has maintained that 
the liquid tests lia\c' hern found liable to 
many fallacies, and then dt tails ha\c seldom 
cari'ied conviction to the Jiulje or Jui y ; it 
was therefore desirable in his Ojumon to 
Obl^hi evidence from reduction and i,ul)lin.i- 
tion. Ileendca\ourcd to ^liow tluit tlicfouitU 
pait a giain mii^ht he pu'^enti i! in its 
metallic form, all hough it luul been dissolv- 
ed in eight lUou^aiul ])ai(s of the most com- 
plicated vegetable and aninml fluids. I’hc 
experiments that he pcj funned hd to th 
conclusion, that the proof of tliee\idenee 
of arsenic becomes cuniluh^c ; for no other 
Itnown substance, i'r.y-, be, c\n y.ellvviiU 
sulphurctte l hydrogen a yellow jc eeipitatc 
from wbic'.i a met iilic ci u'^t run be sub- 
limed. Piofes'-or .^'illiman s'’ys ill it “the 
reduction of (he ai&ciiie i- deri- 

sive.’' After t’.iis we mi^ht well ask, what 
need is theie of oilier t'j>ts ? 

Butprof^s^o^ iMirhcll li^s performed nu- 
merous ex})eri incuts ; and, ]'.a\mg closely 
examined those maiU; by C'inislioou, eoine to 
the conclusion tint the luorc h : CMimim il the 
subject the more he became con\incrd tint, 
“ for the asccitainmenl of the picacnre of 
arsenic, no single cxpciimeut wms hufUricnt,' 
and that the appearances, of even the best 
marked and most characieresltc crusty arenoC 
an infallible^ or alone even a good test of the 
presence of the potent poison.” Hose dc 
dares that the free sulphur is always depo- 
iited along with the sulpliurcis precipitated 
from arsenical solutions by sulphuretted 
hydrogen, andjivhich accounts for the yel- 
low or yellowish red ring occasionally sur- 
mounting the^metallic crust obtained by the 
redootioa of the sulphuret of arsenic. Dr. 


A. Murray of Edinburgh is not satisfied 
with Christison’s conclusions, and shows 
experiments by yhicli, he says, it is easy to 
detect a quantity of arsenic, much less than 
the most skilful chemist can reduce to the 
metallic state. Few persons, says he, can 
depend upon reducing l-20th or even 1-1 0th 
of grain of arsenic ; but he felt con- 
vinced that it is^easy, by his method, to de- 
tect 1-lOOOLh part of a grain ; os a proof of 
which he took.one grain of white arsenic, 
and spread it out as much as possible upon 
common w ilting })aper ; and, by means of the 
ainmoniacal nitrate of silver, with great ease 
and c\en ia a hasty manner, made upwards 
of 400 Fcpaiatc and distiuct yellow spots. 
Dr. Pans recommend* the suspected fluid 
to be dropped on a piece of white paper, 
maki.jg with it a bioad line ; along this line 
a stick of lunar caustic ia to be slowly 
drawn scvaal times successively, when a 
streak is produced of a colour resembling 
that known by liuliun yellow. Dr. I^Iurray 
domes that nitrate of silver produces change 
of colour with arsenic ; but with a phosjihate 
it icadily occasions a beuitiful yellow. Orfila 
is m the habit of testing by concentiatcd 
liquid hydro- sulphuiic acid. He obtains the 
metallic arsenic, and specifics its ph)Sical 
propel lies. 

Now, considering the importance of the 
question we have been CAamining, these con- 
flicting opinions induce us to imjiloi e those who 
aie likiiy to sit on Biilish jinics and gentle- 
men of the Bar, .seiiously to consider this 
dilftieiicc of opinion ; while we solemnly 
pr-tcbt against any bold assurance of our 
chemical physicians kst they peril the 
life of a fellow creature on the uncertainty 
of an experiment. 

Many of our profession, says Dr. Wm. 
Hunter, are a little disposed to a^- 

authority on a public examination, by giving 
a quick and decided opinion, whereit should 
have been guarded with a doubt, — acharacter 
which no man should be ambitious to ac- 
quire, who in his profession is presumed 
every day to be deciding nice questions on 
which the life of a patient may depend. 
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The Jurist should remember the words of 
Shakespeare — 

“ I have seen, 

When, after execution, Jl^idgment hath 

Repented o’er his doom.” 

We are aware that archdeacon Paley ob- 
jects to the maxim that ought to bear 
in our minds, that it is hr' ter that many 
guilty e<«cape than one innocent man suffer- 
But Male, the able author of Jmidieal and 
Forensic Medicine, quoting the work entitled 
“ Considerations on the Crit iinal Pioceed- 
ings of this Country,” still maintains that 
the maxim is a good one. 

On the conclusion of Dr. O Slmuiihnessy’s 
experiments, Mr. James Pii iscp proceeded 
to show the intcLise heat jnoJnccd and 
diJceU-J on diiTcient metal hy a jrt of time 
confisting of livdro^ieii and ovy^eii giM-s. 
The, gases were di.seh.iigej Irom sejMrate 
g.i-onu'ters, and hiou ht in contact at 
th’oijliecs of small diameters. The Diuni. 

I /ond li ;lif, already dc?mi'ud ui oui Joipnal, 
\».)is c\hioilcd. Dr. W ilheh alter. d^. I with a 
OiO-t ju'ifiel llos'-’" mu'ro.‘'CO|>f*, tL#uu;h 
vnueh was distinct ly js( cii the ciuulalioa or 
/n log jHinciplc' of jdant''. T'heskcklon of an 
ja. |ir(’p..K e and si t up hy Air. IVaisoii ; iiu - 
ijiCMons fj' ; AiirKtw’sof llic A-'ain tilk 
moth, Dr Mac( k li-iud’- collect joii oT Ijii d^ ; 
vny ^aklt'!Jlc •■'ji' eimcns of lj..ct:un and 
otlur coiiJr, C'dl sled by Mr. I'lin^cp, (’ol. 
St'o s, and ('.ipt. ( 'umo'iLi^iar.i, a, id scvm.il 
pldLls, rmong whicli w.is tlm tea j 1 mt of 
A.-sam, weieal'O i'\l)ih){ed. '^he^\llok pnify 
appealed nuieh (hhyhlcd, uitli tiu* intcic^t- 
’ng and lustiULtive enterLaiuinents. 


L\W or PATUNT, TO TTSE NEW 
MAAUFACTDllES REQUIRED U)R 
INDIA. 

St^loiig as .such u law is not mischievous, 
by rn ,itig prices of coinmod’.rics, or i.urtlul 
to trade, we consider that it is essentially 
necc'r.saiy for the protection of the propel ty 
of individuals in this country. We should be 
glad to see a legislative enactment in favor of 
inventors, that those who labour with the iu» 
tcllcct may be entitled to as effectual a pro- 


tection as those wdio labour with the body. 
We are led lo the foregoing observations 
from hruing observed, in the London Jour- 
nal and Repertory of Arts, &o. for IMay last, 
a patent granted to Mr. Newton iu Alarch 
18 . id, foi a method of jnepai ing animal milk, 
and hiiiiging it into siuli a sLo^c as to allow 
of its bv^iiig picr-ei\ed (oi a ccrlaiu lengili of 
time. W c rcpuhlidu (.he fiilieh;, iuoide.rto 
show oiii rcaiiLis, tlia*- tins, ith vc.y little 
akcratiou, j.-. (h ■ mod.r I)y v. 1 ich Mr. Ihevite, 
now ah'uit lo emb i h ioi V. i. i iml, has pre- 
paii'd li.s pv»i'. c.i .d m-lc. Vie liiuo ob- 
ta IU I fioM Ak . L’ri .i;r • '^luc nit nmation 
a^ r.Mhe i ; i-c of h.i^ n.iL ob: .miiig the 
pif.ii! tovh'ili hr ^ I > 1 I'ily entitled, 

for hi'. i.;)p('. (. I'i* I’.bnh, bciu^of 

i. ucu'I lo l .c Nil id, I com an lilyvu fudia, 
\\ a do J* it In' \'i Ml bvloic l.u’ul. 

Mr. i'l, \ M' . k . o.i 1 y In iog sub- 

itijt.n'i. Ill >1 (,o,ioi''i.\ci’iiiciiiiu 8 nt 
yic L. il iiiv’i V. i'. a'.iri nimy c ,’'1111101^3, 

j)iu .0. n c I J > ir- pi c III' h 111 a dry 
f/ lie, 5 c; . .1 . I pilu M.or ut c.iil h ia fuM per- 
1'..; *•*0.; it tol'i .cid colleo, as 
w.ii aki tuliii.'ivp p'laiiuii^ w’.rro milk 
1-. u.Miur 1 ; rind Amhc, f. om it.s nutiitious 
jn.q.-.ti ^ .co'd Ikulco t 010 .unlily, well 
a I ijikd fix ( A Idii'ii ^'hid nr .di k. 

A' x-iuvli uU ‘ii< 1 01, biboni , .i;ul expense 
b » I 1)0 n i' sto,'.i"l 10 piosci'iiiing the ex- 
]’c ioi.ii'- \.hi.]i 1 d to l!u' ^li^c;>^ei•y^ ho 

j. j.'dn k in a Ictt.i d't,-! 1 k’l Akiy, ISM, 
to ( 1 j ■ ( i )\ 1 1 ui.n nt. 1 ip oil ;!i ihc Sun etary in 
tlickcii.i! 5 > y n I iiiciit , for a ])atcnt. The 
repi} u.i'i (..111 no 1 in e\!''lc(I un-ici which pa- 
(x nt iCuid I Ac gr> c.i \) \ the (k)\ei imicnt ofin* 
(hatosK-oii t o the [H u)(‘cl 01 or inventors of 
new iiuii liinci y, 01 pK [larnt lous ot any kind, 
the p.opcity niid excki.-iKe bcnclit of their 
iu\t ition'. Till' juojiiK'ly of eventually 
pa ,srig sUv li a law, to gi\c to the Goveni- 
inc.it such a ])owei , w.is to be considered by 
the Kigiil lion’ble the Governor Gene- 
lal of India lu Council. Two yeais and seven 
rnoiithb ha\e passed away, however, and the 
result is that the patent has been obtained 
by another person 111 Europe, — one who is 
not the inventor ; for he acknowledges that it 
was a corn mimication from u foreigner re- 
eidiny abroad. And thus it is, that unless the 
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retted iron, which has been considered a deli- 
cate test, producing an orange -yellow precipi- 
tate or the hydro-sulphuret of arsenic. We 
prefer this to the experiment brought forward 
on this occasion, because ziuc sometimes 
contains arsenic. Dilute sulphuric acid 
dissolves zinf : at the same time that the 
temperature of the solvent is increased, and 
much hydrogen escapes, an imdissolvcd resi* 
due is left whic.h, Proust is a mixture 
of arsenic, lead, aud copper. 

But Dr. Chiiitiion has maintained that 
the liquid testa have been found liable to 
many fallacies, and thcii details ha\c seldom 
carried conviction to the Jiid^e or Jury ; it 
was therefore desirable in his Oj/mion to 
ohF^iA evyjence from reduction and sublima- 
tion. lie endeavoured to show that the fourth 
part <jjf a grain might be pusented iu its 
metallic form, although it had been dissolv- 
ed in eight thousand paits of the most com- 
plicated vegetable and animal fluids. The 
experiments that he perfonned ku to the 
conclusion, that the jiroof of the cxi-stcnce 
of arsenic beconic.s conclusive ; for no other 
known substaucc, says he, c\n yicll with 
sulphuretted hydrogen a vellow j/rteipitate 
from which a metalUc crust can be sub- 
limed. PiofVssor Sillimnn says tliat “ the 
reduction of the arsenic is p'^rfccily dcci- 
givc.” After lliis \vc might well ask, what 
need is there of otiicr teats ? 

But profes'^or IMicliclI has performed nu- 
merous experifueiitn ; and, ha-.ing cloudy 
examined those made by ClirifLi'On, come to 
the conclusion that tlic moie he examined the 
subject the more he became con\inced that, 
** for the ascertainment of tlic presence of 
arsenic, no single experiment was sufficient,* 
and that the appearances, of even the best 
marked and moat char act creslic n'?4st, arenot 
an infallible^ or alone ccen a good test of the 
presence of the potent poison. ” Rose dc- 
dares that the free Bul])ljur is always depo- 
sited along with the sulphurets precipitated 
from arsenical solatfom by sulphuretted 
hydrogen, and which accounts for the yel- 
low or yellowish red ring occasionally sur- 
mounting the metallic crust obtained by the 
xodnotion of the sulpburet of arsenic. Dr. 


A. Murray of Edinburgh is not satisfied 
with Christison’s conclusions, and shows 
expeiiments by jj^bich, he says, it is easy to 
detecta quantity of arsenic, much less than 
the most skilful chemist can reduce to the 
meti^iic state. Few persons, says he, can 
depend upon redneing l-20th or even 1-lOth 
of gr<^in of arsenic ; but he felt con- 
vinced that it is; easy, by his method, to de- 
tect 1- 1000th parf of a grain i as a proof of 
which he tooki^one grain of white arsenic, 
and bpread it out as much as possible upon 
common writing paper ; and, by means of the 
ammopiacal nitrate of silver, with great ease 
and even in a hasty manner, made upwards 
of 400 separate and distinct yellow spots. 
Dr. Paris recomraendi the suspected fluid 
to be dropped on a piece of *^white paper, 
making with it a broad line ; along this line 
a stick of lunar caustic is to be slowly 
drawn sevural times successively, when a 
streak is produced of a colour resembling 
th^t known by Indian yellow. Dr. Murray 
denies tliat nitrate of silver produces change 
of colour with arsenic ; but with a phosphate 
it readily occasions a beautiful yellow. Orflla 
is in the liabit of testing by concentrated 
liquid hyUio-sulphuiic acid. He obtains the 
metallic arsenic, and specifies its physical 
properties. 

Now, considering the importance of the 
question wo have been examining, these con- 
flicting opinions induce us to imploi e tliose who 
aic likely to sit on Cntibh juiies and gentle- 
men of the Bar, .seiiously to consider this 
diireieiicc of opinion ; while we solemnly 
pretest against any hold assurance of our 
chemical physicians lest they peril the 
life ^f a fellow creature on the uncertainty 
of an experiment. 

Many of our profession, says Dr. Wro. 
Pluntcr, are a little disposed to at 

authority on a public examination, by giving 
a quick and decided opinion, whereit should 
have been guarded with a doubt, — acharacter 
which no roan should be ambitious to ac- 
quire, who in his profession is presumed 
every day to be deciding nice questions on 
which the life of a patient may depend. 
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The Juriit should remember the words of 
Shakespeare — 

** I have seen, 

Whetii after execution ^ J^idgment hath 
Repeated o'er his doom." 

We are aware that archdeacon Paley ob- 
jects to the maxim that xra ought to bear 
in our minds, that it is better that many 
guilty escape than one innoQpnt man suffer* 
But Mule, the able author of Juridical and 
Forensic Medicine, quoting the work entitled 
“ Considerations on tlie Criunnal Pioceeu- 
ings of this Country," still maintains that 
the maxim is a good one. 

On the oonclusion of Dr. O’Shanglinessy’s 
experiments, Mr. James Pii-iscp procceHeJ 
to show the intense heat produced and 
diiccted on diflei cut inetaL'., by u jrt of flame 
consisting of hvdrogen andoxygdi g.i es. 
The gases were dl^cllarJ;cd fumi separate 
{jasoriK'tcis, and biou-jit in cont u:t ut 
thcoiiflccs of small diainclcis. Tl.e Djiiin. 
Dioiid hglit, already descril>cd in oui Joiimal, 
was CAliilnled. Dr. M'.illicu altcudul v,itlia 
most jnufi’ct Uoss\ iniLToscoj'e, thwou’li 
winch was disstiiii'lly seen the enculati'm or 
liMiig prineijilc of jd.ints. 'I’lie skeleton of an 
<jx, prepared and set up hy Mr, Pe irson , nu- 
Bieroin ; a aneiie.*' of the A '.am silk 

moth, Di. Moct'ielLunrs eollcetioii oT biiiK; 
veiy \aluablc speeiineiis of IJaetMan and 
other e(Uij'', colit eted b) Mr. I'mi'i’p, Col. 
Starv, and Capf. ( 'ninnui^i ini, and several 
plants, arnoiva; v.hieli was the tea plint of 
Assam, wcieal^o exhiluttd. 'riiewhoh jnaity 
appealed much deliglitcd, with tlie lutcicst- 
ing and instinctive entertainments. 

LAW OF PATENT, TO USE NEW 
MANUFACTURES REQUIRED FOR 
IxNDlA. 

S(|j^long as such a law is not mischievous, 
by raijing prices of commodities, or l.uiUul 
to trade, we consider that it is cs'scntially 
necessary for the protection of thepropeity 
of individuals in this country. We should be 
glad to see a legislative enactment in favor of 
inventors, that those who labour with the in- 
telloct may be entitled to as eflectual a pro- 


tection as those who labour with the body. 
We are led to the foregoing observations 
from having observed, in the London Jour- 
nal and Repertory of Arts, &c. for May last, 
a patent giantcd to Mr. Newton in Jilarcli 
18. In, for a method of pieparuig animal milk, 
and bunging it into such a stu^e as to allow 
of its hci.ig pre^crved foi a certain length of 
time. W c rciiublr.h the ai tide, in order to 
show our rcadcia, that ihis, v.itli vciy littlo 
alteration, la Mk’ moik hy v\ldch Mr. I’revite, 
now about to enibaik To; iL.gl ind, has pre- 
pared lii^» pul'. eii-'cd iri.ilv. Me Imvc ob- 
tdiiKd from Mr. Pjc.d.c .-oine infoi niation 
ns t.» lliC e lii'iC oi lii.i not o'j'i uuing the 
pit.uii; t j V h’cli !u* V, IS S') .I'l-ily Dititlsd, 
for hia inipot Liat di covv-iy, winch, bein^of 
inteieal to the Liiindi comimMily 4n Iradia, 
Vi ' j ill) 111)1 Ijc- i( lb 1 L> 1 ly before liiCiii. 

Mr. Puvi'i ] !• eo'.iry being sub- 

|c«.'*ei.l »»j tlieixi'Aiij t o'lol. ^c^l lid eminent 
me 1.1 d ii'".! ''I ‘’•‘•ter uir.'.y e s prruneiits, 

pu) uumred 1) iKi 1‘U.c nr'k m a dry 


t\ <lf. It Mill. tlu d f.Oi 

of mil \ 1.1 full per- 

f, cEon, imp.Cing It ti: 

) (I'l ii'ul eoflec, as 

v,\ll as all I'liiiiJ.i. y p (pi 

i.itioi.s vvluic milk 

is ri <piticd ; ami 1. lU'i, 

Lorn Its nutritious 

jiro]).. it ici .11 id iiMd)m 

1 oin acidity, well 

a'liji'itd for {di.ldiTii and 

i 0 alida. 


As luu.li atienllon, l.ibonr, and expense 
lind been I ..''toaed lii pi O'-’CCuLiiig the CX- 
pc'Uiiu'Uih wli.rli !• I to the discovery, ho 
ri a bd'ii dtt.d iFh IM.iy, 1834, 
lo tho (lor*. inment, tlnongli ihe .^ecTCtary in 
the (bill. I il Detail incut, lor a jMteut, The 
lepl) v\ I'l llivl no 1 1 '.vcMsted under uiiich pa- 
teiit.-eonl l’)cgi\c.i by the Uoi enunent ofin* 
dial.) scr‘ui*'to the pu)ii’i-loij> or inventors of 
iitw iiiai.himM y, or pu‘pa.Mtiou> of any kind, 
the pi Opel ty and cxcLu-i.e benctit of their 
irivcutiOii^. I’lic j)Hi[)ii'cty of cviMitually 
pa sijug siii li a law, to give to the Govern- 
ineul such a power, was to be considered by 
the Jiigiit lion’ble the Governor Gene- 
mi of India jii Council. Two years and seven 
mouths have pa.ssed away, however, and the 
result is that the patent has been obtained 
by another person in Europe, — one who ia 
not the inventor ; for he acknowledges that it 
wa.? a communication from a foreigner re* 
siding abroad. And thus it is, that unless the 
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law be granted in favor of Mr.Previte, tbe 
ginal inventor, his labour and expense must b^ 
lost. We consider this an exceedingly hard 
ease, and we trust that it will induce the 
Government in India, without delay, to apply^ 
fora legislative enactment, for the protection 
of the right <4-.f inventors, 6^c. 

The following i? the palont which wo 
copy from the Loi.don Journal. 

, To Villi AAi Newton, of Chmirmf-lane. in 
thf rounf^ of Mj(l(rits*.i\ cnil t niunef'r^for a 
iHethod of prtpanug annual milK, and bnmjing 
' info such a stale as shall allow of ifs being pre- 
; served Jar anp length of iimr, vith its nvintne 
,^properfitSf and capable of benuf transport td 
to any climate, for donif'^tic or tmdicinal vsts; 
heiny a communication from a Jorenmer resid 
in^abroad , — [Seuled ilthMmch, 

xSi ^e^hod of preparins: animal 'milk, ar.d 
bringing ft into such a state as shall allow of 
Its being pn scr\ed for any Iciicth of time 
with i»3 nutiitne propcrlic^^, and capable of 
being tran'-ported to any iliinate for domes 
ttc or meditinal purpo‘‘ts. < ousjsts in siin|lv 
evaporfttin.; the aqueous paits fiom the lujuid 
milk, and having the oilier constituent pmts 
of the milk in a com cntiatcd state, unaltered 
by any chemical < hange, winch I cffctt in 
the following manner : — 'Jnking the milk in 
afresh state as diawn from tlic animal, liav- 
iBg first strainred it, if nrct '.‘»aiy, to get iid 
of any dirt or other impiopcr matter which 
may hav’e nfcidentally lallen into the pail or 
other vessel while milking ; I inti oduee into 
the milk a small <pinutit> of puheiiatd loaf 
sugar, say tioin one-fiftieth to one-hundredth 
part in weight of the whole quantity of the 
milk, which quantity may however be greattr, 
dependant upon the dc‘»ir(d sweetness of the 
preparation when co/npktcd. On the sugar 
oecoming perfectly dissolved, 1 subject the 
milk to tolcFribly rafnd cvup«uation, eiihcr 
by blowin" througli the milk waim or cold air, 
by means of suitable apparatus of any conve- 
nient form, such, for instance, ns tho«T' at 
present in use for evaporating syrujis, or by 
means of external warmth in connexion with 
m vacuum above the surface, produced in any 
of the ordinary waj s as apfilicd to cv aporatiou. 
By whatever process, however, the evapora- 
tion is carried on, the milk may, with advan- 
tage, be subjected to a gentle warmth to quick- 
en the operation ; hut that warmth will be 
bestobtahu'd from hot water, or Irom steam 
or heated air, applied to the outside of the 
vessel which contains the milk, as the direct 
action of fire upon the \ts«;cl may tend to 
Injury the properties of the milk, and perhaps 
mvc it an unpleasant ilavour- J3y evaporat- 
ing the aqueous parts of the milk in this 
way. Its nutritive or tdsenttal jiarts may be 
concentrated, jind its substance reduced to 
t^c consistency of cream, honey, or soft 
paste, or even into dry cakes or powder ; and 
may in the Iqtter states be kept exposed to 
the air for a length of time without beiu^ 
impaired, the sugar tending to preserve it. 

By dissolving the milk so prepared in a 
proportionate quantity of warm or cold 


- 

wdterv <^rigiaAl mWi is"Mprodttced, with 
m its properties, original devour, and saiu. 
tary qualities. 

It is" desirable to dilate the oouoentrated 
milk at first in a^small portion of water, and 
to add afterwards tba^ necessary quantity to 
bring it into the liquid stati ; otherwise it 
would be difficult to dissolve the dii(k com- 
pletely. 

This process of preparing milk, nffbrds the 
means of conveying it without injury to any 
di^nnee in any climate, and of retaining by 
cotrcentralion the delicious flavour of ths 
milk peculihr to one country, and reproduc- 
ing it in another with its original qualities. 

When evaporated to the ojusistency of 
paste, it may be takelS as food by persons 
who, on account of the weakness of their 
digc:>tu e orguivs, cannot take milk in its liquid 

It is obvious that every kind of animal 
milk mny be prepared in the same manner, 
whether it comes from the cow, the goat, 
the or even ft om the human breast. 

When evaporated to the consistency of 
ns^iuj, it may be put in bottles or phials; 
when Concentrated to the consistence of 
honey, in suitable pots ; when brought to 
that of a thick paste, it may be shaped into 
lozenge-it, or dried rnd reduced to powder. Milk 
*'•5 prepared may, without losingaay of its pro- 
pertic"., be afterwards combiueil with any me- 
dirin.il, aromatic, or nutritious substance. 

When reduced into povvder, milk may be 
ndvaa^ageou.^ly mixed with cocoa, and dried 
into cakes ; and by diluting it with warm 
water, will give excellent chocolate. 

When brought to the consistence of honey, 
it may be mixed with a strong infusion of 
coffee, or of tea ; and hetng further evaporat- 
ed, w'lP keep, and afterwards yield, when 
dis«!olved with warm water, coffee, or tea, of 
the usual .strength and flavour. 

This improved method of preparing milk is 
essentially different from all prcimrations of 
milk heretofore known; and is particularly 
unlike the preparatiou described by Mr, 
^racouDcau, itiasmuch as milk prepared upon 
ills plan is decomposed ; while by my pro 
cc.ss n IS only couceutrated, without being 
chemically changed. 

The process of Mr. Braconnenu consists 
in separatiDg, by means of an acid, the serum 
from the other coustituents of milk, and 
a.^bog to the residuum f^iz. the caseum and 
the butyrous substance) a sufficient quantity' 
of carbonate of soda, to render it soluble m 
liquid. The milk b» prepared must be re- 
composed for use, but it never can be 
brought to the perfect flavour and coh^ition 
of real gifod milk, as many of its original 
properti^Ute uecessarily de.stroyed or modi 
fied, however exact the analysis, and how- 
ever great the skill of the operator f on the 
contrary, the milk thus prepared by me un- 
di^rgoes no chemical change, but coneeatrat- 
•d by its constituent subsStances are merely 
driving off or evaporating the aqueous parts ; 
and the milk, with all its original flavour and 
nutritious qualities, will be again restored 
by the addition of simple water. — [^Inrotkdii^ 
the Ralli ChapeJ Office.] 
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PROGRESS OF SCIENCE, 

AS APPLICABLE TO TilE ARTS AND MANUFACTURES, TO COMMERCE 
* . AND T6 agriculture. 


PALMER*^ PATENT EXCAVATING AND 
SELF-LOADING CART. 

In thi^ rnitwny age^in in^'ntion wh!ck||j|sro- 
pre^cntted to be capable of e^ecti^ a •«av^g of 
no less than “ 500 pcrcctit.” in the time and 
labour ntte^diii)? tho'^e funtameiit.il railway 
operations, cuttuif^ and einbankiiic:, will be 
readily alloutd to be one di'-crMnjj of all 
possible at^erilion. VVh« thcr «o piodiirious a 
SRMOfj CO il I be artii illy iiali 2 :cd by the 
apparatn-i wc aie :ibo it to de^uibt, ps^ctice 
only can tiett rmiiK ; and, for the picscnt, we 
are inclined to think that to expect so 
much fiom is ty t.ikc rather a sanguine 
view of its caftnbilifics R it wi ni'* suie c\ciy 
mechntilral icnlii a\i11 )oin witn us, M all 
eients, in ndmuing tht ingenuity" and skill 
with ubich it has been coflBtructcd* 



tbe axle. 



The enrt, it xmII he seen, is of the ordinary 
eiye , it mavbc diaun bv one or tuo horses, 
and will hold h If a ton. A A (fig 2 ) are 
tbex\hc«K, the nni‘- ol-,jiihi« h aie hollow, 
optnon'^he in«-idt , rind divided by the pro- 
jer ting pai titn)n«K J} R mto is mciitv separate 
chombci s ns tlu tc nu spokes; C C are iron 
ci\^tcrs or c\( tiv ato rs, icsembling plough- 
shares, bnc to(T(h ivhtil, \\hii h scoop out 
the c.irth nnd thiou it upbn the projaetfng 
partitums B R, ^ huh, as the whtela i evolve, 
diSLh«irgc tne cailh into the body of the cart 
H ; D is a luim, to uhu h t.ich excavator is 
sccnied liv two sfiotig bolts ; nnd K, a lever, 
withahookcl ti i inination, to w Uicb a chain 
G, proceeding f oni the cvcavntoi D, is at- 
tached, so that by the tniningof this lever 
the cxcav.itoi ii \ he n<i)ustid to any depth 
required, oi i,ii-(d .dtonthcr when the cnit 
has complt d u*- load. J ht me, ms piovided 
for emj lying the cnit aic shown m fig. 2. 
The bottom is divided into two parts II, 
which fire connected by the hai s KK to a 
chain f/, whih j i>-srs ifiiiml n projecting 
iron rod or pulley N, M is n vvincLi -handle, 
which, being ipplud 1 1 the rod V, opens or 
shuts the bottom leaves c 1 the cnit at plea- 
suie I* P .lie stiong hoii/nntal bus, made 
fast to the body of the cnit, both in fiontand 
at back, RK, ili,i,,or al binecs, which con> 
nect the III per and low ci hais P P, and S S, 
brace-, pnu t odiiig fiom the nave of the wheel 
to the h.usP l\ t)n the uppermost of these 
b irs, iinnu diattlv above the letter O, theie 
is n stojipcr to letari the winch handle 
when necessary. 


The cart is stated to have been seen at 
work by many engineers, w-ho have all given 
their most decided approbation of it.** A 
model of it maybe seen at Mr. Hendiies*, 
In Oxford-street. 



0^1 HE CONlirHUCTION OF STEAM PLOUGHS. 

A jconly ejcpeiiment, hat beeo matured aod 

^ P ' H "* peflected through the enierpiisiDg liberality of 

j Mr. Ileaibcoat, as<.isltd by the mechatncal 
p-| — I Jijgeniuly aud f>ti8eveinnce ol Mr. Josiah 

Ml i Pttike*!, civil engti^er, whom lip fclerted to 

J-i yiB w cany liid designs into tffict. 'J he hist ma- 

k Jn^\ chine has hten constiuctid exf;rcs&iy loi the 

-- ^ cuitivatioi) ol bogs, and h ib, foi «.onie montlia. 

I I IAI*T13/^ been 1)1 1 \( lically .nul suttes^lully woiUd in 

nJ ■ ^ Lancd^^hiit, on lied J\Josa, neai liollon- 

k ^ JJ\ le-Moois. 

— H _ fc i — Duiirig the hit<^unlide leceFS ofPailia. 

0 jp® ^’Tieul, u nunitioiis asseniUaf,e ol gernlenien 
V— K fi( 111 il fkn nt 1 ait^ ol tiiccouMti\ aliendedjo 
^ I witncs-, an exlnbilion of tins novel and iniei- 
^^1=^ | ^ 

hail Palmer, the inven- L. ( hipin m, I\J P., j\Ii 1 C i ifpinan, Mi 

ninnhticd with H llandl<>, i\J P Mi.J. 1 1 iilii istone, of 

iit InoiriAphical mitiot of (.nillin'iounhou**! , V\ t 'in t ith (an tiittrpii. 
have btc n tavouud bj a sin, and m cct'slnl lag uilmnci), HJi, 1. 
tint he i uitiveot J^iown, ot \\ t il)i mil I ii t( liisl ii« , iMi. James 

was bom June, 17hb, bn itli, <1 DiHi'ioiu, ntai Milling (wclJ 
the aiK K It f unily ot tl e J nnwn to lln ii ei h m i il woilil by Ins n^e- 

itJ, countv llition, lu 1 iiit us i ivcmn iis j)|litdl(ili to ik) k iiltuie, 

If toi(ls]))j( Ijoiiiiaily at n nnnul 11 mil ' ), M b. 1 1 it Iv, and Mi P. 
stioigtisU Ol iiK U 11)1 lioiiivvi il, 1 1 i,uut ' vMilioiiKi expciitiu ed 

L 1 1 hi bn n li n_( 1 'P m d P n tel aim .<1 coutiiv mccs 1 htso 


Mr George Vaughan Palmer, the inven- 
tor, is now, we If gut to nuinhticd with 
the dead. In a slight Inoguiphteal iiotiot of 
him, with which wt have btcn tavouud bj a 
friend, It IS stated th it he was i ti itive ot 
Worc^i, whcic h( wds bom June, 17hb, 
aad4flNcendant ol the am it it fundy ot ti e 
Vaugff^s fs* lubiiitJ, countv Hition, lu 1 
Haige>t Coiiit, IJeu tojdsluu tioiniaily 
infauej he tvini c 1 d sti 01 g t isU oi me U ini 
cal pnrduus , an I, h 1 1 lu bi i n li n_i i -p lu d 
to the woild, would pi ob ills h \c ii into 
emnifncf as> an luvinioi Ctu it p^)t ol his 
time WHS devoti foi some V( ii j itvi lus to 
bis di uUi, to lh( I Ol 'tmetio 1 ol Ins c\ uat- 
ing-f lit and he h 1 1 but jU't i ompU ted, an I 
stcuiccl hi« light to It i \ a I itciit, when he 
was sci/cd wiih a ia,id el(*av, ot whuli he 
died in June, 1SJ4 having a wi low and foui 
childien, tor whose beiaiit tin pUtntiauow 
to be sold. — Malm iitu' Ma^jaznu . 


S1L\M-Pi OUGIIS, 


fi I I enitn vvtic in uun i iw in j loiiouiicing 
l t llUf uM i t ) be lilt L,f Mil 1 1 f It i in ] II \ e- 
int nl' in Its i i i ( md i i e tu c nt it i cu I Line, 
as well - cii 111 vlt 1 10 ilii j launr 
juijf c It) w hit li U li i> in tin t 'liiilirnt, 
bet 1 I j p' f d I v\ o J Uuuhs lit lit II ni i on- 
stii c tiuii vu le pi L 111 I 11 0 lilt ilniiitiun 

cl u c I c liUis; p 111 Liliilv lie out 1 ist 
live l»*i» wiiiiii u I i II fu m, 01 ni.de 
vviUi two Ms in tin hun e, pint so 
til ( It K-iuitis at la. ( I d (i a ‘lojt,’ 
t« ink. i new ui \ ill out lo s of Unit. 
'Jilt p lie I rntei n in i tl s j k i ,,li— Ilia 
aclon (1 lit violin* (oiiiui' ml nndti> 


The adipiau )ii < f 111 ini n lU powci to the 
tillag'Otthf 'O I ij Us' tviUntiv hue hti n 
consideud b\ p) ctu .1 iiuii ( pifsinl ilnn st 
irj&upi I ii)lc d ill uliii , I s m n w nl i pio- 
hihly ion.' -.inr iiivi b < n ' b li u i I tor 

iiof'is Old o\ n a ihc in )\ in [ ) \e < t i 

culiu il III p muni' III n 1 -I t op 1 I- 
tion- nt 1 1 i I 111 sio. I s 1.1 1 'hi , < i it , 

chud -I nil 11 c\ , w II li ( I il I ( ]i Ol I ( d 

hy fixed p.) Ml .1 uc { d li llj t ( p < d t e 
attention ot Wii m i , <ind uii It m tii- 
oary di v< n bj w I , w ii d o n ill 'ti ni- 
cngincB h s o so I t iMinl Inn a m mi i. 
Rtou'ly usi d loi -\i 1 ) iiu p se s liul tilt nil i of 
a ** sie ‘in la 111, ol a I u i i to In il tin i 
CuUiv itod hv svtmi.in lieu of aniin il | oner, 
has hltotTlu been III ate I .is Vl'im li y ainl 
aiisuid, exf ( pt bv v kw indivi lu ih an 1 one 
Ol two flgii uliutal so flits w 1 0 have < n- 

fotted, III ttcii pnl)!K ii ofis, tie j i n iit i- 
bltlty and lupoiiuie ot if pi irg sfarii to 
effect the rriuie laborious opuaiionsot agii- 
cultme 

i Ills (ia^'ideratum U at length acf om | lished. 
Ml. lieathi oat, INI P for i iverton, ilic inge- 
Diiiis and well-known inventor of the In e rna. 
cliirieiy, has thf inent of having (oiictived 
and planned this additioinl and remailvable 
cootiibutioD to science, and to the wealth of 
his country. Ibe iDventioo, after years of 


c tin/ ki 1 i s, w I n II I IV ut Lv i I y opj i mg 
fdxc ( t 1 If n OS' ihc bii idili 44nd iicitliuf 
tic iuMow tuned uve I — ihi a| J lie a Una 0* a 
l w null di'inii ihk Utils tl liai non iiisit id 
ol tliaiiis 01 lopi s tieetliei wiilillt t it lily 
vv iin \> hie h II f n igl me is n ai i i il m i the 
}ivvei ippUed loili pi u ,h t peiia *y iiilti- 
tsted intsuipi^ed jil pie-ini. i he spied 
aiwhch iht }>iuugh n vtlled vv ii> n i'e:> 
per itDUi , luiiiiiin tu lows lb 1 if fs IjM ad by 
V uu I e.s ill de I til, an 1 iinplelilv iivei'liig 
itit su 1 ee. I leli liiiiow ot Z^O \ ids in 
1< k, u w IS pciloinn i in sun ewh ii le a than 
thee iiiiiiulfs, so ibii lu a wnii II g diy of 
iweivi hems, tins iii..lt ii ai 1 ii e w < uid v\ iiti 
two |/o glis luin over ten ae es ol hOj, laud ’ 
It n i nine vv hie h bi di s llie htc mi*e ii„me9 
Is II ( It loi on e li ve , but as the plou^ini aid 
novedatii hi aiigl'B tu ilH lint ot { ioi..iCss, 
not diaglpsd < ill I it, lilt 1 ) aehine lias to ad- 
vauce only il ( viiub ot a luuow, viz. 

ei„tiiten inihiB, whiUt llie plnntlis have 
tiavel td a ep ailti oi a rnile , in oilier vvoiils, 
the n aeliint has lo be niuved on y eleven 
yaids, lu tiic lime that the plouiiliB liave 
tiavellcd five and-a li lii imlts, and tuiutd 
over a ^lutuie ac IL oi I ind Itns ih, intiuih, 
the piinie dtblingiiiblurig ieatuie of ilieiDven- 
iiou , It is the connivance on which the 
geaius of Its author is mote particularly stamp*' 



THE GREAT VALUE SIATE MANUFACTURE. 


ed. and which feenig to be euential lo ihe 
economical apphcatioii oi steam to husbauUi y ; 
tor It 18 evideui, tiiut weie ii lequiAile to iinpei 
the macliiae wiiU a veiuj^ity equal lo itiut 
ot tire |iIou(;its, by (iia^gin^ tiieiu vvitli it, a 
great piupuition ut the powei ot llie engines 
would be uselessly expended. 

Anoiliei valuable piopetly appertaining to 
the maciiine, and hicli conduces greatly to 
Its economy u^al>ug culiivaioi is, that ic le* 
quites no previous oull.iy in lUe loitnatiun ol >; 
luuds, no piepaiutinii ul an% l.ind lurliie* than 
adiaiii on eaeli silk* ut it. i ii.ii .i Icooinoinu 
inatliiue ot sucii gieai uuuens.v.U'* .uni j ower 
ooulcl be bU^con-.ii Ul InO us lo tiuvc! on n.eio - 
raw i ogi was an ixceiiciice ilic loo c appiu- 
ciutcd u-. II was unex|je( le.i t y il.o e pLi-.uiis 
WHO are convt isaiil uitli the suit, nn'i.i: le 
naiuit* ol Dog. J Ul iiia i genueiiit'O pieanl 
ui>o piOnouiued K* d Alu-s lo !e a l.ni spc' i- 
nieii ot the gie.>l muss ol Uio tiai, led, lin mis 
boasot lieluiDl, .‘M 1 I'lal iieiih' r llw m.u luiie 
nui I lie pion alls w on in Uuve any (tiibi ubi s to 
etu'ountei in that cmiiilij wniLii li.nl nnl been 
blifudy oviieoine on litd t!»e i.eUl of 

txpeii.otiit. ihe enguiea uie c.ipiuk ot 
wniking up to (illy lioi^O' powei , but tlie opei - 
utiods siiOM ijnenl lo ploughing will icqniK’ a 
till. ill loU'i lonipuU'd Willi liiui: y lor 

l»r M' iiig up llie ‘.ijitiuu ol till' ( oj"*, t(» li.e 
I ejjtli iind al iiie ^p-.t.i (.(k'cDn ny if.e-e 
pioiijiis. ihe pow'i coii'Umid by ear'll 
M,uu ii Is (1 ul a oni i w i 1 ve Uoi'-i s, uni 

Uitj weigii! Ol the sol opeioiod upon I y ina 
plouk li, lioin pmni U) liti I, uul 
ihite ImndnU puuu N. Ihe buiUi is c.t on- 
us idly 1 if t-e ilnneiisioiis lui loeomoluc tn- 
g'lies, in ui^ siiUe-l lo i i.e use of j e it as Imd, '>o 
llDil lilt eu.UiI.; ol d bog will he t lie' ti i| liy 
the piu.iluc ol iis di.i’ns. Al JUd Mo s, 
liowivii, ( 0,1 s die so cli(.,ip, befiii; lonnd 
con' gum s to and c\tn nmioi it, iliul Un y aie 
used Ul puU'Kiuc lo luif. ki.J.l iiu'h ..10 
uquiieil 'Ol Hie niiUuigeinenl ol ihe iinu hiiie 
oiiii liie iwo jdo.igii Of .n iiuj r.He, neaily,ot 
one iiiJii pci .icio . Inii ii irin?i he on leisioud 
lliui lius rulin' el ol nmii will only l)e u<]niKd 
loi t le III si iieu^ y i locv s; , ui.d U.is no m luliou 
10 any su(j>eqnenl opm .uio i - in Hie ^ u.i vuUon 
ol nogs, noi lo l m ui iiiuMl on ol ine imcnlion 
to Hie culluie ot iiaiU l.uid. 

Altei paftSuig .1 snr.iaeiit tunc on the Miisi 
lo wiine'.s iiie e.\hiLnlii)n <»! Hie ploughs, .uid 
liio vaiious oiner tuiu lions uiui pi upi-i lies oi 
the inachine, the paity expressed Mr. 
Ilealhcodt iho extieinu pleasure they bad 
letcived, aiui iheii earnest hope dial no would 
extend the spheie ol his txeinoiis by aitplying 
iht uiveniion lo the cuttuie ot biid’cday toils , 
and inoie i‘3,iec..tlly to Ctriy luto eifect those 
linpu’ taut opeiaUuHs ol s'lli-soil ploughing and 
lUipioveO ill. linage leccutly iniioduced lo the 
agiicuiluial woikl by AJ i . .binitli, ot iJedUstou. 
'J o efi'ecl liiese pioce?5ses, gieat povvei is ts- 
•eiuial, aiul it was evident that Ali. Ueatli- 
coat's inveution was equully well adaple i to 
iheni, and would be atieiuied with results no 
less impoitaut than those which will arise 
from its application to the reclamation and 
euliuie ol bogs. - /Mm rang ChronicU. 


THE SILICA SOAP, AND WASHING 
WITH PIPE-CLAY. 

" • 

Sii, — I have JMSI ob'crvf'd in your Maga- 
zine lor last month an aitic le limn Dundee, 
lelutive to the used pne fliy r.Vi<auAi‘iaty 
to ^oap. 1 n coi udiof .ition oi the ('hits stifled 
tlu ie.n, I beer le.we los.iy, th.u J uiu' some of 
niy fr.tiids liave foi many yc.ift betnlvn the 
liahit of usinc a .silicious clay oi specVfes of 
so.ip foiic Indli in soliiiion with vv„U;r and 
in coinbiniii .oil wuiisoap, and Inive loiiml it to 
pos-e-s .siM h v.dnal le iUlnginl qualities, as 
to < ((• cl .1 ( oiisidei uldc saving in thiil aitice. 

J .ifn not .iwaie wiictlier p pi -t lav, or a 
clay such .i... n.ue, he Hie beiu i mateiul; tii® 
(OHiiir you Know j- lughly abirninui S, while 
the imncipal ( oiisniut ni ot lluit on my land 
i-slltx. .Hid diilr.mg, 1 slionUl ilium, very 
luHe. if .*1 .ill, iioio Lho inil |) of Hint , for the 
iisf ol v\hi,‘ii, in (he iiiuiiulaciui e ol i^oap, you 
noticed in n i.iie Niimbei that n paUlfH^had 
been oouuitd. 

1 am. Sir, 

\ (jUi obedient .<:(rviint, 

J. S. 

Dublin, June 20, 18.3C. 


OHNAMEX 1 AL SLATK IMANUFAC- 
1 LKL. 

Sl.ite ha*; of i.iie y^n.is I ecoine evlcrn-iveljr 
ustlnl.diid il> apiilit .itioti lo new pui^O'es is 
ol cve I J -d.i y on I'. 1 1 c net . A Mi, .Sni iinj,* lias 
(ol some l.im- bei-ii iuUoiuing to luiiii* ii into 
us* .is a I. ri'ei Dll :or the nuinul.icUirc ol vunous 
a: in ICS <d iui D.iuie, uinl, limn tiie ’'ptcimens 
V 1 u h «t h..\e seen, we Him ii likely ili.it he 
will mci I with toiifUte sinc’e''S. lubiis.of 
uii UiMi , '•h.cbt u I n.s. w .1 h-liainl siarids, other 
till ( n - tif a sj n Hmu , uiid w hi< h do not 
I mp! 11 o in hf (d imi Hi o \ cd ( iis ■■ i .1 ti* is, id com ^e, 
i.ea V V b n .1 "i, If 11 ,-d'‘ o! il , tit t oi ..led in the 
II". cl I hoi , He sivlc. 'J he h.ilii ml it xtuie of 
tin sl.tie, it been Iniin 1, l^ ^ecnli.iily ap- 
plu'.ihic* as a gioninl loi ilm iet-e|>lion of 
(oloius, iuni Ail. SiiliMij ii.ii, smile spe- 
cin ens oi tubic' Vvuli a wicaih ol lioweis 
louiid Ihe .'.nil pump in the centre, 

15 . 0-1 bta.H.lnilv t xm uie.l-- ilie in i.tial tint of 
tliesaU loin. Ul", an up,ii op, nile b.u;K-gi ound. 
A ly I t.mii'Lil ,uni upjiiopi laie api t. cation 
ot the .iilule hu'.Dicii made in the Immation 
of tl(»o -j'.i nels. 'J'lie Citneuil isieiiio iSaviga- 
tuui ('miijmny li.is, we urideist.irnl, given 
oidem fin the filling up ol ihe .sa'ooii oi one 
ol ii'^ new sicMii -vt S'C k wall iiiese paiici.'J, 
p.ufiied wiiii gioups of /mil, (loweis, and 
ciesujns of a hke n.Hnie. .\n.oni;s| the mi- 
meions other ailicles of slate manuractuied 
by Ml, bill ling, we hlull meiely paiiicu- 
laii'^e his dooi hiig i -plates and iiiivStdud{<, 
which are ex:ieinel> heaulilul, 

WOOD-POLISHING. 

The Persian?, have introduced an entiiely 
new inode oi polisiung, which is to wood pre- 
ciselv wiiar pl.mng is to n eml. Water may 
be spilled on it will. out stdiinng, and it resists 



m CARS DRIVER BY CONDENSED AIR. 


Bcrutchinf; a* well as marble. TUe receipt is. 
as foilowd ''I’o one pint of spirits of wine, 
adii halt as ounce ot irum sln^iiack. lialf uu 
ounce of gum lark, half an ounce of gum 
sundiick; placing il over a gerille heat, fre- 
quently abating it uniil the gums aie dissolv- 
ed.'when h is fit for use. Make a roller of 
list, put a litde of the polish upon It, and co« 
ver ihi^ with aaoft linen I ag, which must be 
slighsry touched with cohl-ilrawn hnseed-oil. 
Rub the wood in a circular diiectiuu, not 
coyenni; too largf a wpare ai a lime, till the 
pores ol llie wood iiir fiiiriTnieuily filled up. 
After this, rub to the same manner vpint** of 
wine, with a small poition of ll»c polish uihf. 
ed to It, and a most hiilliani polish will be 
produced, ft the outside has been fueviously 
polished wiiii wax, it will he neces'.iry to 
clear it off with glass pa per.— J/zitnc /a RaiU 
f oad Journal, 


B TOP FOR WASH-HAND 
w Sl'ANDS. 

Sir,— The Caemarvon blue slate, like India, 
rubber, is used for vaiiuus purposes. Could 
it hot be u-^ed for the table pari of wasli-liaiid 
Stands Not that it would I'c as beautilul as 
white marble, but that it would be handsomer 
than painted wood, with the paint 'uali wa.-lmd 
off, which IS too olien the tni/t that an- 
cle of furnitme. After polis nng the slate, 
were figures out in it. po^'iblv it might be 
made to retain paint ; or a kind of rnns.uc 
work might be made of it fiy inseiting pieces 
of while marf-le ui u ; or other means might 
be used to ornament it. 

Your^, &C. 

An Aaiailuii Mlchanic. 


OBTAIXING A POWER FOR PROPEL- 
LING CARS, I30ATS, &c. 

Alexander M'GRinv.CiNcrxv vti, Ohio. 
— My iinprovtment does not consi-st in the 
employment of any newdy-invented machine- 
ry, but ill the using of ‘>uch power from falls, 
or currents of \Yutcr, or other natural or ar- 
tificial sources of power, as has heretofore 
been allowed to run to waste, and eraploying 
the same for the purpose of rondeu'-iug of 
air into suitable recclvci s ; toe elastic lorcc 
of which condensed air is to be Mi’osequeutly 
applied to tne jiurposcs herein designated. 
In numerous situations in the cours<*s of 
canals and railroads, and of other roads and 
water courses, there arc fulls of water, waste 
weirs, dam*:, sluu-es, &c., the power from 
which, if economised, would be ample for 
the attainment of all the ends proposed by 
me ; I bring this into use by taking the 
waste power from wheels, or other machine- 
ry already erected, or by erecting others 
where they do upt already exist, using any 


• This uppllcailoii of siaii' hs-s «tie.idv h cn ina.Ie 

by Vt. Miilitig. see 3ftch. Mag, p. Sal, 


of the known construotians of eucb .wbeela, 
or other uiachxaery, as may be best adopted 
for the particular situations in which they ase 
to be employed j these 1 connect in the ordi- 
nary w ay with the piston, or pistons, of con- 
densiug engines, constructed for the condaps- 
iug of air, and force air thereby into suitable 
receptacles, or reservoirs, furnished with the 
requisite tubes, valves, or othei appendages, 
by which they are adapted to the containing 
of the air thus condensed, and the supplying 
of the same in measured quantities, so as to 
Operate upon apislion for driviiig and propel- 
ing machinery, as high steam is now made 
to operate. The means of doing this does 
not require any description, beiif^ perfectly 
familiar to competent engineers. The air is 
to he eoiulenscd into one largo stationary 
reservoir, an*!, by iiieiiiis of a connectiug-tubo 
and stop cock, trau^lerred theretrum into 
otuer iCscrvoira connected with the vehiclo 
to be propelled. What I claim os my im- 
proxcinent in the art of propelling cars, boats, 
or other vehicles for transportations, is the 
employment of the w-astc power of xvater, 
wind, or other natural or artificinl sources of 
power, to the condensation of air, in the man- 
ner, and for the purposes, hereinbefore set 
forth. 

, REMARKS li^ DR. JONES. 

It has been repeatedly proposed to drive 
mill oad- car-^, (S:c., hy nu aiu of condensed 
air, m!*t 4 'a(l of hy steam, and to ciecl wtutiou- 
nry engincb tor the purpose of tilling the 
reejuisite reservoir-., and wc believe that the 
thing wn« attempted in Engl^ntl. Were 
thei c not i^enons practical objections to the 
plan, it would ceitainly present many ailvitn- 
tages, bn/ these arc so weighty, that they 
are not like’y to be removed. Among them 
is the pei pct'uilly dnninishing power ot the 
condensed air, as every stroke of a piston 
iim.st lessen its elastic force ; to graduate 
the quantity eiiuttc^l fiom the reset voir, in 
liropoiriou to this diminished lorcc, wouM be 
veiy ditficult ; and, besides this, there ought, 
wlu'utlie reservoii is reueweJjto be apressure 
ot seveial almosphcrcs above w Imt is requir- 
ed in a steam-boiler, or it will soon be so far 
exhausted as to he inadequate to the produc- 
tion of the iulcndcd effect, as they w’ould 
have to be exctiangcd whilst uuJer a pressme 
ot two or tliice atmo-’pheics. 

Th€ picseiit jiatcutee docs ncit propose to 
remove the loregoing, oi any olher objection 
to the use of condensed air, excepting it be 
the necessity ol creeling statiouaiy engines 
to effect the coudensatjon . and to aceom- 
plish this, he depemU upon the employmeut 
of means which would generally be more 
difficult, precarious, and expensive ; in many 
places, the means of condensation proposed 
to be used would not be found within many 
miles of the stations where the reservoirs 
would be wanted, and there are, in fact, but 
few situations where the means of ap Mvtng 
waste power would not be a costly under- 
taking. 



ROTARY PRINTING BfACHINE. 


ON THE USB OF PIPB-CLAY IN 
WASHING. 

Sir,— I toke iliit opportunltr of obierviog, 
iD respect to the nee of pip^-cfay in washing, 
as noticed in the extract from a Dundee pa- 
per, M p. 80 in your 665th Number, that the 
discovery is by no means a new one. 

The detergent properties of pipe-clay, fiil- 
lers-earth, and other saponaceous clays, have 
been long known and taken advantage of 
both in domestic economy and in various 
manufacturing processes, fn the army, and 
ill the navy in particular, pipe -clay has been 
long and extensively employed in washing 
and whitening of wearing apparel and is 
well known to increase the eflfect, and reduce 
the quantity of soap and labour necessary to 
produce the effect required ; although the 
actual saving of both is somewhat overrated 
in the article quoted as above. 

'I'here is no question but that a more ex- 
tensive diffusion of a correct knowledge of the 
real properties of these substances, which 
are in many places exceedingly abundant, 
will tend to produce increased economy in 
the application of two costly materials — soap 
and labour. 

1 remain, yours respectfully, 

W. Baddeley. 

Birmingham, June 27, 1836. • 

ELECTRIC CURRENTS. 

At a late meeting of the Royal Sositty a 
paper was read “ On the reciprocal attrac- 
tions of positive and negative Electric Cur- 
rents whereby the motion of each is alter- 
nately accelerated and retarded/* by P. Cun- 
ningham, Esq. Surgeon, R. N., communi- 
cated by Alexander Copland Hutehisun, Esq. 
'J'he following abstract of which we quote 
from the Athenceum , — 

The author found that a square plate 
of copper, SIX inches in diameter, placed ver- 
tically iu the plane of tht magnetic meri- 
dian, ami connected with a voltaic battery by 
means of wires soldered to the middle of two 
opposite sides of the plate, exhibited magne- 
tic polarities on its two surfaces, indicative of 
the passage of transverse and Sfiiral electrical 
currents, at right angles to the straight lines 
joining the ends of the wires. The polari- 
ties were of opposite kinds on each side of 
this middle Hue, in each surface ; and were 
reversed on the other surface of the plAte. 
The intensities of these polarities at every 
point of the surface were greatest the greater 
its distance from the middle line, where the 
plate exhibited no magnetic action. The au- 
thor infers from this and other experiments 
of a similar kind, that each electric current is 
subject, during its transverse motion, to al- 
terations of acceleration and retardation, the 
positive current on one side of the plate, and 
the negative on the other, by their reciprocal 
attractions, progressively accelerating each 
other’s motions, as they approach, in oppo- 
site directions, the edge round which they 
have to turn. After turning round the edge 


their motion will, he coneeives, be cheeked, 
by coming in contact with the aceelerated 
portions of the opposing currents to' which 
they respectively owed their former increase 
of velocity ; so that the one current will he 
retarded at the part of the plate where the 
other is accelerated. To these alternate 
accelerations and retardations of electirie 
currents during their progressive motion, Uie 
author is disposed to refer the-alternate dark 
and luminous divisions in a platina wire heat- 
ed by electricity, as was observed by Dr. 
Barker.” 

PATENT ROTARY PRINTING APPA- 
RATUS. 

A patent has recently been taken out by 
Mr. Rowland Hill for a rotary printing- 
machine. The types are imposed* upon cy- 
linders, to which they are firmly attached, and 
of which, except the marginal spaces, they 
occupy the whole surface. The pressurg is 
given by blanket-covered cylinderqj{^^e or- 
dinary construction. 

The most important advantages of this ar- 
rangment are stated to be, first. That as the 
revolving type cylinder is constantly receiving 
its ink in one part of its revolution, and con- 
stantly impressing the jiaper in another part, 
the action of the machine is unceasing; where- 
by a saving of time of about three parts out 
of four is obtained in comparison with the 
ordinary printing machines, when moving at 
the same velocity ; because in those machinee 
the backward motion of the form,* and the 
laying on of the ink, suspend for the time the 
process of printing. Further, as the motion 
of the type in this machine is continuous 
instead of reciprocating, the speed has been 
increased without difficulty or danger; and 
by this additional velocity, combined with 
the saving of time just described, the rate of 
printing is brought to about ten times that 
of the ordinary perfecting machines, i. e. 
those which print the sheet on both sides be- 
fore it leaves the machine. Secondly, the 
reciprocating motion of the heavy form, ink- 
ing table, and inking rollers of the ordinary 
machine entails such a loss ofpower and time, 
in comparison of the rotatory motion which 
is here substituted for it, that it is believed, 
from careful observation, that, notwithstand- 
ing the great increase in speed, any given 
quantity of work will be executed at the 
expense of about one-eighth of the power 
required in the ordinary machine. 

The facilities provided for fixing the type, 
detaching parts for correction, appplying the 
ink, and regulating its supply, are said to be 
fully equal, if not superior, to those of other 
machines. 

Compared with the rapid machines used for 
printing the daily newspapers, the rotatory 
machine will print two sheets on haUi sidei 
with accurate register*, while they priut one 
sheet on one aide with defective re;^ster. 


* TbM« words are mod teebnlcally. 



A MINIATVAE STEAM BKGINE. 


4aft 


' ELECTRICALEXPE«IMEl 9 f. 

A salad, conalstiAg of mostard aud 
may be produced in a few lUiiiutes by an elec- 
tric experiment. The process is to immerse 
the seed for a few days previously in diluted 
oxvi&Qrlatic acid, then sow it in a very light 
•oilf letting it be covered with a metallic 
cover, and next bring it in contact with the 
electric macMne. By the same ngents em- 
ployed in this process, eggs which require 
from nineteen to twenty-one days^ application 

animal heat to hatch them, may he hatch- 
ed in a few hours. Rain water, apparently 
free from any noxious animalrula, in an hour 
can be rendered full of living imsects. Water, 
in a short period, decomposed of its two com- 
ponent parts, oxygen aud hydrogen, and by 
the same power restored to its former state ; 
and platina, the most difficult of all metals to 
melt, in a moment can be fused and calcined 
by the discharge of an electric battery. An 
iro^ bar, by the discharge of a sufficient ac- 
oumdtetiQfP of the electric fluid, will become 
magnetic to such a degree us to lift more 
than its own weight ; and if a pound of red 
lead and a pound of sulphur be mixed toge- 
ther into a mass, which no human ingenuity 
can separate, a stream of the electric fluid 
will do it at once. — C^ptbrian, 

INO^mOUS PIECE OF MECHANISM. 

A very ingenious piece of mechanism, 
a miniature steam-engine, has been con- 
structed by Mr, Richard Corficld, a young 
man in the employment of Messrs. Gittins aud 
Cartwright, at the Etiglc Foundery, Shrews- 
bury. It consists of an engine not exceeding 
an half inch cylinder, for the purpose of pro- 
pelling a steam-boat, working its propelling 
shaft at the enormous speed of five hundred 
and fifty revolutions per minute — travelling a 
distance of thirty miles in one hour. Ihe 
boiler is so constructed as to admit a spirit- 
lamp in the centre of the water, which affords 
sufficient fuel ami steam for one hour. Wc 
Should add, that the above is only one of many 
extraordinary specimens of useful, though 
miniature and elaborate, works of art made 
by Mr. Corficld. — Ibid, 

BERLIN IRON ORNAMENTS. 

Some of these are so fine, consisting of 
rosettes, medallions, &c., that nearly ten 
thousand go to the pound. In the coaYsc 
fabrics the value of the material is increased by 
manufacturing eleven hundred time&, and in 
the finer nearly ten thousand times . — Arcana 
of Science, 

THE QUADRANT. 

In 1734 it was said, as soon as the com- 
mon prejudice against new things is worn off, 
and the Instrument Is well known, 1 do not 
believe any ship will go on a long voyage 
Without one of these excellent quadrants.’’ 


TH E RAlLlimT S YSTEil . 

A '^railway between Livafpaol> and Man. 
Chester^ two towns of immense ponulaUonc st 
a distance of little moie than 90 miles* one the 
commercial, and cne other the manafaciuriDi; 
capital ot the great V northern line” of 
land,— has succeeded to such an extent, that 
(aided hy ihe attraction ot its novelty, which 
diaws pa-sengers to it not only f(om all parts 
of Grt'at Brituin. but ol the Continent,) it pays 
the shaieholdeis between 9 ijnd 10 per cent, 
on their capital.* 

And tins amazifig lesiilt has been sufficient 
to transform us all into a nation of spenila- 
tois! Encouraged by this dazzlingly brilliant 
success, having this proof positive^iefoie us thot 
a line of rail way, in perhaps the most advatita. 
geous situation that could pos’^ihly be selected, 
will actoaily yields 5ome(/i tug over and abovo 
its expeo'-es, we are leady at the first blush t<i 
yield a<iSent to the veiy teasonable proposition, 
thateveiy peddling market-town' ought forth, 
with to be accoinmodaied with a ro^d, costing 
the tiiOing eiiin of 30,(K)0f, a mile if If the 
l.iverpool and Manchester ha** paid 100 per 
cent . instead ol lO.the rage for railways could 
hardlv have been greater than it is at present. 
** Can the-ie things be, and overcome us like 
a sumioer cloud, without our specml won- 
dei ?” 

# • • # « • 

111 point of cheapness, steaming by land 
can lia diy ever equal steaming by watet. 
We cannot expect, either on common road or 
ra Iw^y, to he conveyed to Mull lor two shd- 
lincs — the present fare by sea (a distance ol 
at least 300 miles;) nor, even il the suspen- 
sion-bridge across the Bnlisli Channel were 
fairly creeled, could the jotiiney to Boulogne 
well be effr-cled for less than five sliilliogs, 
the prefaenl rate per steamer. Notwill.siand- 
inirlhis*l believe It seldom happens that a 
lailway projector does not calculate upon 
seconiiReveiy paiticle ol traffic on his line, 

* We do not think thin it by any means a 
fair view of the rase. The Liverpool and 
Manchester Railway is by 110 means the only 
one which has fiirrashed an example of great 
success tostiinuiate and Justify ibe prevailing 
fondiieNs for railway speculations. The Stork 
ton and T'orlingtiin has paid still better than 
the Liverpool and Maiu bester, and is the older 
line of the two, (can )t be that nur intelligent 
rorrespondent has never heard of it? the 
Edinburgh and Dalkeith, and the f ubliii and 
Kingstown, are also yielding handsome re- 
turiin to their respective proprietors It de- 
serves further to be observed, that the divi- 
dends of the Liverpool and Manchester Rail- 
way t'ompanv are limited bv their A.ct of Par- 
liainent to 10 per cent, (a limitation intro- 
duced till ougli the influeiire, and for the pro- 
tection, of certain canal-owners) : and that 
hat for this circumstance, they might he a 
great deal higher than they are. The limita- 
tion of the dividends has the natural effect of 
keeping up the rates of conveyance, and the»e 
again of restricting the amount of traffic.— E d- 
M M« 

t This is the maximum rate* In many cases 
the expense does not amount to lo,aooif. a mile ; 
in some it is as low as e,(l 00 f and 7,V00l — 
Cd. M. M. 
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to t)i4 exelokiMiof ev«ry other mode of traoMt. 
The po»f»tbUUy of competition seen elemeni, 
that sever enlera into the compoeition oi a 
railway proipectua; the forranate shareholdera 
of the ooDoera whoae glorious prospects are 
being lieid out to view, are always to engrois 
the whole trade, not only of their own line, 
but of all the neighbouring country, although 
perhap** at the same time hatf-a-doaen other 
rail-roads are projected in the immediaie 
vicinity. 


NEW POWBR. 

We learn from Frankfort that there ha« 
been communicated to the Society of Natural 
Sciences of that city a discovery of a new mo- 
tive power, created by means of a galvanic 
battery, the action of winch will supoistde 
the use oi steam, be more powerful, much less 
expensive, and less dangerous.— Afor-Htng 
Heralds 


A NEW LIGHT OF THE AGE. 

In the course of a recent lecture on the 
properties of caoiitchouc, Dr. Buck beck 
intioduced to public notice a pair of candles 
made of that matenal. at his own suggestion. 
After many unsuccesslul atleinpls, they fbere 
Hi length faiily lighted , and it is only justice 
in the worthy Doctor to say, that his invention 
18 likely to piove of great importance, wi^enever 
It shall Conte to pass that candles wAicii^ are 
very difficult to light, which burn badly and 
gutter iiiiinen«ely when they are lighted, and 
winch pretty soon go out of their own accord, 
are consideied a desideratum. Until then, 
those less expensive, but more ap^propnate 
articles— tallow and wax— are iikely^o remain 
in general use for the purposes of domestic 
illumiaation — F. H. 


CHEAP LOCOMOTION. 

Such is the march of compeiition abioad, 
that (if we may put faith in coach* propnelors’ 
adveitisements) the whole faie by diligence 
tinin Uonlogne to Pans is only nine s| illmgs. 
If this were quite liue, the journey from Lon- 
don to Pans throughoul might he peifoimed 
for no more than fourteen sliillings, ihe fare 
per steamer to Boulogne being onl> live ? I he 
fart however is, we believe, that wliat with ihe 
regular fee of the French conducieur* and 
other extras, tin* trip can hardly be expected 
to cost much less than a sovereign, or fully 
t hi ee fni thirty t amilef — F. H 


A HINT. 

Mr. Alderman Wood, by jus recent acces- 
Sion of fortune, under the will of his name- 
sake Gloucester, enjoys a laie opportunity of 
immoitalismg his name. It is well known 
that the Alderman, some short time back, 
promulgated a plan for the general improve- 
ment of London, among other things, by throw- 
ing open Waterloo and Southwark Bridges 
toll free ID the public i ereciing a new street 


from the Mansion House to Southwark Bridge ; 
straightening the upper end of Holhora,eo as to 
effect a direct junction with Oxford-stregt ; ai|4 
executing divers other plans of unquestiouo^ 
ble uliliiy. And all this, and more, the Alder* 
man calrulaied ( It IS noi known by whatelU'- 
borate piocess) mighi be done at an outlay of 
only 800.000/. ! By a tnm of Fqftune's wheel, 
the piojector of these mighty dlterations has 
this sum .It his own di^iposal , and how could 
he moie gloriou dy di'iplay his civic patriotism 
than hv can ving into effect his rnagiiificedt 
ideas for chuiigiiig the whole aspect of the 
metiojfolia ovei winch he twice presided as 
Lord Mayor It is to b« feaied, however, 
maugre his own e-timaie, ih.ii he would ar- 
rive at ihe foltoin of Ins ftiirt>e, sometime 
hcfoie be had got lo ihe end ot his tritiing 
undei taking. - F. H 


FKENf'H I HKORY AND ENGLISH- 
PRACTICE. 

It IS not a litile -ingular, that, while Eng- 
I.ind 18 making an great a progres- in the actual 
esiahlishment ot railways, the French haee 
published u much laiger number of works on 
ttu ir mathemaiical theory ; although this is, 
peih'<i)>s, not by any inean>i the first instance 
in vvincii the same slate of things has occurred. 
A Colonel de Pambour has just added to the 
rather long list ot publications by his coun- 
trymen on the subject, a very elaborate book 
of calculations on railway theorems, in which 
be lays down his positions rather more dog- 
matically than his little experience (all appa- 
lently gained in England) seems to warrant. 
He has not. however, much to fear from his 
F.ugli!»h coiiH)elitors in the line, the principal 
of whom aie Mr Macneii, of ** canal navi- 
gation’' celebrity, and— John Herapath, 
Esq.'-F. n. 


TRUTH STRONGER THAN FICTION, 

It 18 a well-ascertained, but rather iinac- 
count.ible tact, that, notwithstanding the 
amazing mcicase of late years in the manufac- 
luic of steel peii'^, iheie has not been the 
sligtitest iailing off in the extent of the quill 
trade. — E. H. 


APPLICA I TONOFTHE RISING AND 
FALLINCi OF THE TIDE TO THE 
PROPELLING OF MACHINERY. 
HENRY B. FEHNALD, PORTS- 
MOUTH, MAINE. 


A buoy of sufficient strength and dimen- 
sions, connected by a rope or chain passing 
from the buoy under a pulley at the bottom of 
the water, wiilj a wheel which moves the 
machineiy. In the falling ol the tide, or water, 
the weight of the buoy, filled with water by 
means of h stop-cock, or otherwise, operates 
as a propelling power, being so connected 
by another tope or chain to another wheel, 
as to operate alternately with the wheel above- 
mentioned. 
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What Xfpeoific&Uy dMm as my iavaii- 
tion or ducQvery. is the priodi^le of aoiilyiiig 
the risiof and falUng or the tide, ana other 
water, to tbe propelfing machinery.” 

A patent was granted on the 23rd of De- 
cember, to Henry M. Webster, for a 
** tide power,” in which it is said that ** the 
ohject which the subscriber proposes to effect 
is to bring into'value and use the rise and fail 
of the tide on the seaboard, and particularly 
in the principal cities of the Union, to be em- 
ploTed in manufacturing and other purposes.** 
The two plans. it will beseen, are identical ; 
in the first patent it is proposed to use ves- 
•els or floats of great weight and buoyancy,*' 
** a condemned or other hulk of a ship of re- 

a uired size,” being mentioned as suitable for 
le purpose.* 

LITERAL SPELLING. 

8ir,^Itisan old maxim, to begin when ynu 
can wllFhA^^e egg ; and in this age of many 
beneficial and some Utopian refbiraations, 
1 mm of opinion it would be beneficial to re- 
form the mode by which our iofanto are first 
tabglit to<|ead. and that would be effected by 
the abolition of absurd literal spelling. The 
soords of our tatiffunge are mode up of the 
toundt of its syllables, and not of the sounds 
of Um Utters; and H so. why aie the sounds 
of those letters taught ? Several attempts have 
been made by Beithaud, Mr. Williams, and 
Anti-spelling, to accommodate the sounds of 
the letters to their sounds in words, but 1 
would reform it altogether, and abolish them. 
This may be thought too sweeping a measure, 
but if your readers will take the trouble of 
examining, they will find that literal spelling 
is iltogether time lost and worse. Let them 
try the uoid leg— /,e, g*. What ate these 
•ounds, leg or elegy ? 

This foolish sy.stem is not followed in teach- 
ing mu.sic or French. A French ma.ster teaches 
his pupils the sounds of the Fieoch let- 
ters separately, as aw, bay, say, &lc. ; hut he 
does not go on with this system, and say, 
** Now, roy pupil, vay^o^oo-uce^voo (vous) ; 


and Ha says at Look 

at that votu, it is ; at that lani, kt^iatae; 
don't forget, theynsre voo and too in ai^d, 
and vimi and tout in fight and ha rnmaA* 
bars accordingly. 

There is a strong and prominent feature in 
most (perhaps all} Unguages, and that is, the 
abundance of short vowels ; they suit the ear- 
ly state of speech, whether in infants, as fia, 
ma,pa,mrrm, p<ie,<dAd— or in low^eoUWated 
nation, as the Eskimauz, in Ikmal-ltk, Tut- 
sarktt, Tennitarpin, &c. These short sounds 
far outnumber all the other vowelaounds put 
together ; and if all others were ezpuhged 
fiom our tongue, they would still form a lan- 
guage capable of conveying an extensive range 
of ideas. I would only have to do with syl- 
lables, as distinct sounds, at first. A child can 
tell this : — S( is and, and why not this, ondt 
this is g, and why not this, jeel this i, why 
not this, led 1” Let any one dissect an Eng- 
liiili word as it is now first taught, and divtdo 
It into the simple fouwdj of which it is com- 
posed, and he will immediately find out that a 
child (poor thing) IS instructed first to utter 
a number of i^impie sounds, and then expect- 
ed to combine them into a compound sound, 
of which they do not form the elements or 
component parts. '1 lie child is first taught 
that this letter n sounds like/iny; hut peihaps 
the fir'i syllable which it sees the letter in (nt) 
falsifies Its previous instructions, for the letter 
a does *m)t ^ound like hay, but somewhat like 
hah — and li it meet with the letter in the woid 
all, it sounds neither like hay nor hah, but 
like haw, 

1 think the most judicious beginning would 
be to teack th«^se first short vowel sounds un- 
mixed. 1 intended publishing a fiist book on 
this plan, and had two sheets ol it printed, 
but as 1 may not do so. I beg room for these 
remarks in your very useful work, and sliall 
be glad of any comments upon them. My 
lessons are all of the following kind, reserving 
other vowel sounds for a higher grade or 
second book : — 


ab, ad, ak, ai, pa, ra, sa, ta, dad, dau, fan. 

ed, ef, ek, en, beg, bed, bet, peg, pen, jet. 

ib, id, ik, in, it, ix. fit, pit, dm, nit. 

ob, od, of, on, op. ox, bob, rob, pon, top. 

ub, uf, us, ut, urn, up, iiup, rub, sud, sun. 

on it, an ox, it is, it it is, is it up. or at at. 

in a cap, it is a bat, mix it up, dad or mam. 

run not in mud, pin her cap on, Tom cut his pen. 

It cannot fit him, it is a bad job. it is as big as an ox. 

It is a bad peg lor bis job, but Bob can lop it a bit for him. 
Put it in ajar, or a cup, in his gig, but let him not sit on it. 
Her bonnet is formal, but it is velvet. 

Benjamin cannot get it into bis cabinet, &c. 


• The applkiiloa of tho tides u a motive firom either of these which have been patented 
power ]^s suggested and discussed in the dfe- in America. Dr. Gregory, too, in his ** Ma* 
eAoftfv Jfegosffie, vol. xvl. pp. 8:f audtfo, and tliematics for Practical Men,** mentions that 
wol. ^z. p, 167. The first anode proposed by tidal power has been applied to paUIng out 

o«r IhoB correspondent diflbred altogether old piles from rivert.«-Be. If . M. 
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It 4lt 1dQ0« brother than 

ghert, vowOli are excluded, no that when a 
child hai once hearned th^ound of a vowel 
or letter, it continues the same (a very few 
enomaKes excepted) through the boolr% 

1 remain, Sir, 

Your most obedient servant, 

Saxula. 


aerial locomotion. 

Sir,— 1 wae amueed with an idea of one of 
your correg^oiidenis, that birds might be 
trained for aeroslaiion ; and a< 1 have since 
1826 had various thoughts on locomotion by 
mechanical means, 1 beg leave to lay beioie 
your readers my ideason locomotive balloons, 
in the ftiit place, the form of liuily ahuuld 
resemble that of a fish ofgreat velocity— salmon 
or boneita. Next, I would have in the cen- 
tre of tiie body a fan-blast, or bellows, the vent 
being at the tail; and beneatli ihe belly a 
stage should be' hung by copper rods, on 
winch the winch to act on the fan-hlast should 
be fixed. At the tail end i would have a 
Uige fan, to act as a rudder ; and on each 
side of the body a sort of fin, to regulate the 
rising and failing, acted on by stiings or couls 
held by the person at tiie lail-fan. U is not 
necessary to go to gicaf altitudes ; therefore 
J propose that the gas lo fill the body should 
be only in sufficient quantity to render the 
whole mass of the same specific weiglitja^ the 
atmosphere, or a trifle less — tiien by woiking 
the fan, niotioi} would result. To progress, a 
nearly fair wind should fie blowing, as tliis 
inode of transit can only leaemhle the com- 
pound forces of a river and a boat crossing, 
wliicli produce diagonal motion; hence 1 con- 
sider the solution of the problem more curious 
than useful. 

1 had an idea of propelling vessels in a near- 
ly similar manner, but have given it up for 
one more original, and perimps better, as it 
will not requiieany sort of direct action of 
machinery on the water. Ihe result will 
have all the appearance of a common sailor ; 
and for a vessel of war, all will be cntiiely out 
ot the reach of shot; steam or other power 
Will, of course, be requited as usual. 

I am, &c. 

Kenans. 

April 30, 1836. 

- » 

BRITISH IRON TRADE. 

[Extract of a letter from Mr. Gerard Ralston 
to the Editor of the American Railroad 
Journal.'] 

In my last letter you will recollect I men- 
tioned that the following advances in price 
had taken place in common (Welch) bars, 
viz. 

On 25th August the price at 
New port and Cardiff was 

per ton 51 , lOs. 

On that day the manufacturera 

advanced the price 10s. 

September i2tK they advanced 
It again lOi. 


October 2d .... lOl.' 

December Ist I2s. 6d* 


2/. 28; 6d. 
71, 128. 6d.' 

Thus you see there has been a further ad^^ 
vance of 12-.. 6d. per ton since in /letter to you. 
But the price of 71. 12o. 6d., as fixed bytiie 
meeting of Welch iion-maaiers at Rnmney, 
on the Islini^t., is not oUerved by some of tfia , 
leading houses, who refuse to sell under 81. 
per ton, and others decline or<lers at all, for * 
the piesent, alleging that their engagements 
are already so heavy, and the prospects of the 
trade are such, that they prefer to confine them- 
selves to the execution ol orders on hand. and 
fhui enable them to tai^e advantage of in- 
creased prices IQ the spring. The meeting 
at Iloinney adjourned to assemble again on the 
l2tb January next, when it is confidently ex- 
pected the price of 8/. will nnt irnh'.lim^tuc 
rally confiimed, but that a furtlier advance of 
10^.* 1 he iron market is in a most extraordi- 

Ddty state; the demand is far greater Ilian the 
supply, winch it is impussihle to ^crease 
immediately, owing to the inability to obtain 
competent workmen to mine the coal, iron- 
stone, an<l limestone, and to manufacture 
them into non when procured. Aid cannot 
be expected fioni the lead, copper, tin, and 
other mnnutaclurers of metaU, which would 
be piacticable if these branches were in a 
depressed state ; but so far from this being the 
case, these trades are m neaily as flourishing 
a condition as the iron trade. Hitherto the 
iron masters always considered themselves 
fortunate, it they could get through the winter 
without a decline in prices. Now, in the month 
of December, the effoit of the most judicious 
among them islo prevent too frequent abd too 
great advances ot puce, which they deprecate, 
lest oonsumplion should be checked; and 
also, what they fearrnoie than any thing else, 
the workmen should LOmbine, and ’ strike’ for 
higher wages. 

You may inquire what effect has been 
produced on railway iron. 1 can answer, 
by quoting my own experience. 1 have with- 
in a week received an order for a very large 
quantity (so large that I have not revealed it 
to any one lest it should affect the market,) of 
railway non fiom America. 1 have issued 
iny circulars to all the hoiises'in this line, and 
I find a most wonderful alteration in the tone 
of their communications ; furmeily they weie 
all eagerness to give an answer by return of 
mail, and they manifested the greatest an- 
xiety to secure the whole order, oi as much 
of It as possible. Now, some of them decline 
making lenders altogether, owing to ihe magni- 
tude of engagements on hand ; others, rather 
than break off connexions, mention such 
high prices for very small parts of the total 
quantity wanted, that they think they wijil 
not be accepted. A decided indisposition is 
manifested to come under any further engage- 


* The wesent price (June eth,> of British 
bar-iron la ltl« per ton. -Bo. M. M. 
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unless at exhoibit^nt prices, untU U» 
M''ertaine<l what will ^ the result of the ad- 
journed lueutuitt at Horoney oa the I2ih 
January. 1 very murh ff^ar tuat the f^ame 
pattern of railf which 1 put out in the miiidle 
vl September last at 8/. pei ton, will not now 
be contracted for un<lei lOi. per ton, but 1 
witldomy bcS' to j*(;rew them down lo the 
\owe-si price. Notwuhstanding the pteseiit 
hit(h price, 1 have every reason to believe 
that piices will be still higher in the spring , 
fpr since I wrote to you, I have traversed the 
whole iron region, visiting every e^taldish- 
ment of any iukportmire, and every where 1 
found an activity and hustle which 1 never 
befoie witnessed dui mg my long expeiience 
in this busin' ss. Kvery establi-hnient is full, 
to eicess, of orders, and the gieatest exertions 
are makiiiir, day and night, to execute them. 
TheFachd of Egypt’s order for about 5,000 
top9 for the railway across the Isthmus ot 
ab out one-half com Dieted ; but others 

f loor inTTom France, (there are two recently 
roin that country (or about 6,000 tons,) fiom 
Glermony, Belgium, America, and every part 
of thiscoo^npry, in a way to astonish even the 
most enlittsiastic friends of the railway system. 
Besides dlis demand for railway iron, the con- 
sumption of other kinds of iron fully keeps 
pane with it- This country being in a more 
prosperous coudiiion. and every branch of 
trade, epUOD, silk, wool, flax, hemp, tin, lead, 
copper, &c.. being more flourishing, than at 
any fieriod since the termination of the 
Napoleon wars ; it is reasonable lo suppose, 
and such U the fact, that iron, wliicli U the 
foundatton upon which the arts of civilized 
lifie rests, should be in great demand, when all 
other branches of industry flourish. Hence 
tbo demand for domestic consumption for 
ordinary purposes is very great, which, when 
added to the demand for foreign countries, 
and raiiw'ay purposes, you may easily iipagine 
will readily account for the pre'-ent prices, 
and the prospect of' still higher in live spring, 
ifniess w'ar or some other calamity should 
ensue to check the brilliant progress of civi- 
lization arising from the long continuance of 
peace. 

POTATOE BEFR. 

A professor of chemistry atTrague has suc- 
ceeded iif producing a very excellent kind of 
beer from potatoes, dear as wine, pleasant to 
the taste, and strong. 

A WAI^ING-STICK. 

A walking-stick, recently presented to Mr. 
Sopwithf surveyor, of this town, contains, in 
the dimensions of an ordinary cane, the fol- 
lowing materials Two inkstands, pens, 
penknife, ivoi;? folder, Lucifer-matches.sealing 
wax, and waferg, a wafer^tamp, wax-taper, 
several sheets of post Udter-paper and card- 
pa||Sr, a complete and highly- finished set of 
drawfDf-tostrniiioots. ivory rule and scales, 
lead and hair pencils, Indian-rubber, Indisn- 
M, a tbermomeier, jjtnd a beautiful and well- 
poised magnetic edmpass; the whole so 


arranged as to admit aa> Jngt^imMil being 
used wiib facility P!spsr«, 

NEW CAlfRIAGE-WAHMEH. 

tf . ■ ■ ' .j' - > 

Dr. IVD^Si^lliams, of tins City, has taken 
out a patent for a stove for heati^ carrtagIbB 
of all kinds, whirl) is one of the most valua- 
ble inventions which has ever been made. 
It iH remarkable in its structure, and may be 
Hold foi 6 or 8 dni!>lars ; anti it coosttines the 
mo'it iiicoiiHiderable quincity of coal. The 
advantages of such a stove are almost too otwi- 
oils to be mcnrioned. I'aking tu very Ittile 
loom, they may be fifte 1 to the bottom of 
gigs or chaises, and of every variety of car- 
nage, and are paiticuUily well adapted to 
railroad -cais. The expense of fuel is not 
above Scents for 100 miles travelling, at the 
ordinaiy late. Itisonly necessary to make 
this invention known, to secure its introduc- 
tion very generally. For a trifling eKpen«e. 
a staac-di 1 ver may uow be a'4 uoiiifortsbiy 
situated ou bis box, as by the by-room fire 
and the pleasure of sleigh-riding may be en- 
hanced a hundredfold. This stove is now 
used in the cars of the Haltimoie and Wash- 
ington Railroad, and gives entire satisfaction. 
The passengers are kept warip during (be 
whole joiiiney, and are never annoyed by 
smoke, the stove being air-tiglit. H^os/nng- 
ton Mitror. 

•. PLOUGH BY Sl’EAM. 

Some experiments were lately tiled at Red 
Moss, near Bolton, in the presence of Mr. 
Handley, M. P for Lincolnshire, Mr. Chap- 
man, M. P. for Westmeath, and other gentie- 
meti interested in agriculture, with a new and 
very powerful sieam- plough, constructed by 
Mr. Heathcole, M. P. Tiverton. About 6 
acres of raw moss were turned up in a few 
hours, in the most extraordinary style, — sods 
18 inches in breadth, and 9 inches in thick- 
ness, being cut from the furrow, mild com- 
pletely reversed in position, the upper surface 
of the sod being placed exactly wheie the 
lower surface had been before. • • • The 
plough of Mr. Heathcole, though a very pow. 
erlul machine, appears to us to be niuch loo 
complex and costly for common agricultural 
purposes; though we have iittio doubt tlou 
it might be used not only with efl'ecl, but with 
advantage, in reclaiming large portions of rno'.s 
land, such, tor instance, as the bogs of Irt^- 
land. Indeed, it is the opinion of Mr. Heaili- 
cote himnelf, that it would not at preseut an- 
swer to employ it in recl.iiniing a smaller por- 
tion of bog than 1,500 or 2,000 acres, though 
it may probably be cheapened and simplified 
so as lo make it ultimately useful on a Sinafler 
scale, — Ltierpoof Faper. 

RAILROADS IN THE UNITED 
STATES. 

It is estimated, on good authority, that at 
this time the railroads in the United Gyutes, 
either actually titidof bontraci or in pfogj?? 
of being surveyed, amount to more than 3000 
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Biilea. Eaicli of the Uinli^at itonhiiU, 
fit for a weigha G2§M a.' Aa iliere ate 

1.700 ilk. A nAiio, each mile of raiUrorid. 
v^ifh a lioithta tracks will require 236 thna of 
railfi, besides chaioa, screws, and 
amouatiiifj in live whole, to »t lea^t 200 took 
for iron |>er mi le-* 250, nuiUi plied by 3,000, is 
750,000 tone ot iiiat will shujtiy be u<»ed 
in the United States dii the construi'tton of 
lailroad^. Such ih the demand for lailioad 
iron in England for the American maiket, 
that commoD bai-iron, which one yeat ago 
was wortli only 6f. U)^. hterhng in Wales, is 
nowwoithO^. lOr. at the \\ id>h work*;, as 
appears by the Biiti'^h Pnce« Cuiient. It is 
stated in the New York papers, that at this 
timecuntracA have been actually made in 
Kiigland, by American house*;, (or 4(.K),000 
tons ot lajlioad II on to bi Bliip^n d lo this coun> 
try. -'9/. ]0>. sleiling is Hbuiit 45 dollats of 
mil money ; but lailioad'iton cosl^ more tiidO 
conimon bar-iion, and isal tins time wo'th dt 
least 50 *lollar8 pei Ion, at the woi '<s in VVales 
III Staffurdshite. Four luindied thousand ions 
ol'iion, ai 50 didlais per lon.is /n eoti/ mtHions 
of JoiltuM ytiiBt tiie people ol liie IJiiiP d Stales 
die bound to pay lo the English by their 
piesiMit contiacts foi railio.id^nuri. II all 
the pinjected railiu.nis of tins countiy <>hail 
lie laid down wttli ihiuslnuni railh, we shall 
pay U) the English riHlion, wnlnn ihe next seven 
>eBi«, at least rmllious of <ioUuis Jior 

taihond^voH, Aii<l yet we have in out muuii- 
iiinshoih non oie and cu.il, of the best qua- 
lity, and III quantities Mifficient to yield iro i 
tor the whole world, — Ameut'ujt R<»f(toud 

Jonniai. 


1 N T RO D U CT ION OF lUJ 11 D KN 'S 
BOAT INTO FRANCE. 

Brirnn Seguier, Member of the Instn^iite.han 
consliucted a buaiaitei the plan nl liurdeti’s, 
of two double cones lOO feel long with the 
eogine net ween them, wlncb, w'ltb the boil- 
er, presents some impiovemenis. M. Cave, 
a mechanical engineer, has aim consiiucled a 
double bout, tor the ii.i vgaliori of the cHiial of 
Somme. ll differs irom the preceding in 
being open ul liie suiUce, cuveie*! with a 
flooiirig, and has two keels and Iwo helms. 
A similar boat lias been consinictml tor the 
navigation of the Loire, between Nantes and 
Angera.—BuC Sor, Ene, I'Jnd* Nat. 


SPECIFICATION OF THE PATENT 
granted to JAMES FERGUSON 
SAUNDERS, OF TENTERDEN 
STREET, HANOVER SQUARE, IN 
THE COUNTY OF MIDDLESEX, 
gentleman, FOR CERTAIN IM- 
PROVEMENTS IN CLARIFYING 
RAW CANE, AND OTHER VEGE- 
TABLE AND SACCHARINE JUI- 
CES, AND IN BLEACHING SUCH 
RAW JUICES.-Sealed September 1,- 
1835. 

To all tofvhom theae presents shall come, 
Ac. &c*— Uiat in complianoe 


with the said proviso, I, the said James 
Ferguson Sauuders, do hereby declare the 
nature of the invention and the maimer in 
which the same is to be performed, are fd^ 
described and ascertained in and by the foi* 
lowing description thereof (that is to say) 

The invention relates to submitting the 
juice of the sugar cane, nn^ other juices 
containing saccharine matter, to a process 
hereafter described, whereby the oily, mum- 
laginous, and other matters prejudicial to 
crystallization, are separated and precipita- 
ted, previously to applying bent to su<*h 
juices in the process of manufacturing sugar. 
According to the ordinary practice of pro- 
ducing sugar, particularly from cane juice, 
the same is, as quickly as possible, submitted 
to the application of heal, which, together 
with the admixture of alkalies, or other 
materials, cause the mucilaginous and other 
impurities to rise to the surface, in,4j]0 form 
of scum, which is removed by the scutnmer. 
This is not only a troublesome jirocess, 
and expensive, but, at the same time, is not 
fully effectual in clarifying thlb |il|0e, and, 
owing to the necessary application^ of beat, 
in order to conduct this part of the process, 
much of the impurities or matters prejudi- 
cial to crystallization, are so embodied with 
the saccharine properties of the juices, that 
they cannot be separated the one from the 
other previously to crystallization, by any 
suusequeiit process ; but by the invention^ 
us communicated to me from abroad^ these 
matters are more entirely separated previ- 
ously to the application of heat, and, at the 
same time, the further process of bleaching 
such juices may be effected more advanta- 
geously than heretofore by the application 
of animal or other charcoal. The invention 
consists ill mixing, in a suitable vessel* 
earth with raw cane, or other juices contain- 
ing saccharine matter, stirring the same re- 
gularly in one direction us the earth is ap- 
plied; by this means the earth and muci- 
laginous and oily and other matters, preju- 
dicial to crystallization, take to each other, 
and, when left, will quickly subside and 
leave the pure or clarified juice at the top, 
which is to be drawn off and sulimittcd to 
the ordinary process of evaporation, in or- 
der to concentrate it for crystallization. It 
may be here desirable to remark, that, on 
an extensive practical inquiry, and apjdica- 
tion of this invention, it has not been dis- 
covered that one description of earth has a 
materially different effect to others, but all 
have a like property of taking to the muci- 
laginous, oily, and other impurities^ and 
precipitating them* thereby separating the 
same from the pure saccharine matter con- 
tained in the juice. As juices, even lirom 
the same vegetable substance, vary in qua- 
lity^ no dsiniu proj^rtions of earth ean 
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/ he given : but a littlo attention 4iidprae^ Uttla aooording to the quantity of colour 
tice will Boon enable an individual to fier- eOntaloed in the jutee of antied;0r other 
form the operation in proceas, with the having k hlea^ng proper. 

^ fullest effeot, and in order to facilitate .#ea jtoduchd to tine iUipatnable powder, and 
this operation being fully understood, it saturated with w&er. This chatcoal having 
should be stated that the earth is preferred been stirred up ten or fifteen minutes with 
to be taken sufficiently below the surface, to the juice, earth must bf added, as in the 
prevent any vegetable substance being in- former process, to prUci^tate the whole, 
troduced with it into the juice. The earth The approximate proportion requisite will 
being first sifted, in order to remove stones, be a quarter of a pound of animU charcoal 
Md by water is made wet, to about the con- to a gallon of juice ; of other charcoal half 
■istency of thick mud ; it is to be gradually a pound ; using \n each case a double quan- 
stirred into the juice, observing that when tity ,iu the first instance of either charcoal 


Small streams of clarified juice follow the 
course of the stirring instiument or stick, 
no further earth will be required, nor will 
further stirring be necessary, and the quan- 
tity of earth will generally be found to be 
about one by measure to ten of juice. It is 
aqtH? desirable to continue the addition of 
esrtfcr^uring the whole time of stirring ; but, 
on Uie contrary, it is better to add the 
earth from time to time, watching the ef- 
fect of stirring, and judging whether a 
furthdr^mHicatioii of earth is necessary: 
thou^viHm whole quantity of earth would 
be better if applied at once, if the operator, 
from experience, has obtained a knowledge 
of the proper quantity. 

Having thus far explained the nature of 
the invention, 1 would have it understood 
that the result depending on a porous pro- 
perty or affinity which the earth has for the 
oily, mucilaginous, and other impurities, 
and its being of a greater specific gravity 
than the juice which causes such imparities 
to be precipitated with earth that clarify the 
juice, it wiU be evident that those matters 
having similar propertiei, iucb for instance 
as pulverized pumice stone, will have a 
like effect. I do not therefore confine 
myself to any particular earth or material ; 
though, so far as experience goes, common 
earth is not only the cheapest but most ef- 
fective. The invention in respect of clari- 
fying the juices, it should be understood, 
relates to the process of precipitating the 
oily, mucilaginous, and other impurities, by 
means of the materials described previously 
to the application of heat : having performed 
the operation of stirring and mixing, as 
above-mentioned, the whole is to stand quiet 
till the earth or other suitable material 
baa precipitated with the impurities. The 
clarified juice may then be drawn off by 
suitable plugs or taps placed in the vessel, 
and it will be found that the earth and im- 
purities will retain bat a very small portion 
of juice, the same drawing off very freely. 

It now only remauis to explain the manner 
of bleaching the jiuce, in conjunction with 
tito darifying process. This consists in in- 
trodudng into the receiver, previous to the 
juice mimiiig into s qusntity varying a 


will insure it being sufficient for three oper- 
ations. 

Having DOW described the nature of the 
invention, p? communicated to me from 
abroad, I would have it understood that 1 
am aware that alkaline and other earthy 
substances, as well also as animal and other 
charcoal, have been used in various ways in 
the manufacture of sugar ; I do not therefore 
lay claim to the application of the same ge- 
nerally, but do confine the claim of inven- 
tion, secured by the pre^^ent letters patent, 
to the process herein described for clarifying 
and bleaching cane and other juices by pre- 
ci|ptation, by means of the materials herein 
set forth, when such process is performed 
previous to such juices undergoing the ap- 
plication of heat, as above described.-— In 
witness whereof, Ac. 

Enrolled September 1, 1835. 


PERSPECTIVE MADE EASY. 


{Continued from page 243.) 
lo. if, in the ground plan, or the elevation,] 
one part keeps another out of sight, the part 
hid must be drawn, before its perspective can 
be made. The dotted lines in tim ground 
plan, showing the small moulding on the top 
of the pillar, and the dotted lines in the same 
plan, that show the round panels in the cube 
that is close to the picture-sheet, illustrate 
this remark. 


11. If a picture is wanted, in which the 
transparent plane does not stand perpendi- 
eular, the easiest way to make it, is to eonsi- 
der^he pioture-«dicet perpendicular, and draw 
the figures, corresponding to the ground 
plan and Blevation, as if the objects were put 
off the perpendicular, by elevating one side 
of the horizontal surface passing through the 
lowest point in them. 


12. SoiAittnies after the ffililinti pl&n of 

any obje<S!l^umber of drawn, 

it may be considered better not to have the 
plctare«8heet in this plan parallel to the top 
or bottom edges of this drawing-board, but 
in |i direction such as the line 6 c, in fig. 4, is 
drawn. When this happens, draw, as inff* 
1, ubm from ui 

|dan to ^ the point of sight; tbenistw 
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COLLECTION OF OEJLCTS OF NATURAL HISTORY 

perpo^okilw Itodt f#om tlie tanw poltita ^ /, l^ud e <: would be the pjcture-ajicet with all 

theplrtura-iitt*et,*a 4 Wter draw ftw ata points upon it biotSght into apositfoh 
a point (widOAM bfgrotid 4 ho liintea drawn parallel to the bott )m of the drawing-boar^^ 
from the place Df the polulfi m the ground When the operation is thus fai god*ife throuj^W, 

plan to the pictnire-slieeti) the line c r, porallel the i est of the j loccss is coudm ted, as if thi 

to the top or bottom edge of the drawing ground plan had been Ui ivsu to suit the pior 

board. Then fr^ the point e, whin the tuie- sheet in the position t c In order thi^ 

lines oc ana ec meet, with a pair ot pencil hg 4 may be fully uniU rstood, I ntelonJ& 

bows draw circles to ec, from all points in add that A is un elc^atlo i of tl!ic ol ji tt 0 

/ f, where the perpendicular lines, and thi the giound pi in and k 11 tlu iiispcctiva 

lines diawii to the eye riom the points m the vuw ot it q in the pcrsputui mow being^ 
ground plan, “iret it, also the point where a thi position of the i>t i r tlu v i I'^h iig point 

perpcndiculai Ut tall fioin the point if, to the ot tin lines lunning ^ tr])eiulicul n to thepic- 

piciurt-shcct meets it, must be timsicind tun luii Riihci th in di iw ipiispectivn 

by means of |ht pi iidl bow s to the line ei miw with tl c posilii n oi the put n c-^-heet m 
and peipindiculai to c r, tiointhis list point the giound plan iiulind to tl •'idtsofth® 

ti iiisferred, niaik off thi point/ ut the ^ame drawn g-bo ird as in tig 4 it will be better 

distance from t c, that d is fioni / c It will to shilt thebla Ic ot the di iwi tr s ^uaie so as 

now he evident, that trnus fi-nng the points todriw thi giomui i Iliii oi th (bjcitsctthe 

be to eCf and sitting the point /, m the n ijuiii d an^le to tin luiluu sUeit ^ heu It 

position mentioiud above, poduci*. thi ‘-aim is mapositi ni as m tig 1 
inter, as * J » with ail tin points < n it M Wheuufigiit in tlicobitet>,tobare- 

pf>‘nt ol si^ht moved pr« smted 1, pardiltl to the triii sparv>ti^ne 

with thi suini nn^iilai motion round the thipcrNputivi ot the ti^nii s simdar Ui th« 

point c, centre, till roan c ti the posi- original one but less in inugu tajj ocrording 
tion ec The point cf would then t iniide with to its distance J W. 

^ 4 %l^ 

2SU 

i ! 1 L 

STUDY (>]' SCIDNCi:, 

A FAMlLI-VR IMRODUCllOV 

TO nil 

PRINCIPLLS OV NAll HAL PHILOSOPHY 



A KNOWLVOOt OF ClnSMlSTRT 

good dra>Nin|^ and englavln^' ^{11 fiva ut a 
perfect Knowledge of the general appearance 
of animals^ atill they are deficient in many 
^'partienlars ; for by them we cannot be 
made acquainted with the texture of the skin, 
nor the atructure of the hair or feathers. 

The naturalist, on all occasions, prefers a 
ftfiferenceto the stuffed animal to that of a 
pictorial representation, as by this means he 
Sa enabled to trace, compare, and decide, on 
the creature in its several characters and 
ijplations. 

, In museums and cabinets arc brought to- 
other natural objects of all kinds, from the 
most extreme points of the globe ; and pre- 
aanted in a form that enables us, ns it weie, 
to look upon the mighty field of nature atone 
view; with the additional advantage of bav* 
ing the various Classes and Genera {daced in 
■yat^matic order, to investigate which, in 
native wilds, would be the hu^-inessS of 
•QVeral lifetimes. Besides, we can here eon- 
tVl|k{)la!t^ without dread, the most destructive 
and furious quadrupeds, and the most noxi- 
ous reptiles. Here we can muse upon and 
•itudy tW aqimals which have created in uh 
ttui higlMMt'^of sentiments while reading the 
tale of tke traveller, or the singuluntv of 
organization, pointed out by the naturalist. 

He who has attended to any branch of 
Natural History, will best know how difficult 
it is to collect even the animals, plants, or 
minerals of Britain ; because sonic of the 
Individuals are extremely local in tlieir 
habitats. 

To instruct in the manner of Collecting, 
Cleaning, Preparing, and Preserving these, 
is the object of the following Treatise. This 
Ort has been practised in a certain degree from 
Terv early times, but it was mit till after the 
middle of the last century, that Taxidermy ^ 
or the art of prc.serving objects of A atural 
History, had reached any degi-ee of perfection, 
and it is still susceptible of much improve- 
ment. 

We have seen that attempts at the prcscr- 
sration of animal substances were practised 
by the Egyptians in the instance of Mummies 
and the Jbis, which they always preserved 
along with their chiefs. But these were pre- 
pared in such a manner as to produce no 
leasurable sensations in examining them ; 
eing remarkable only for their great anti- 
quity. 

It is to be lamented, that even to the pre- 
sent day chemists have not discovered means 
of effectually resisting the universal law of 
decay, which, by certain fixed operations, 
Yeduces every kind of organised matteatoits 
original elements. Meth^s have been devised 
of arresting for a time the progress of decay, 
but these seem gradually to lose their effect, 
and ultimately become mutilated and decom- 
posed. Animal substances are su]) ieet to the 
ravages of thousands of minute animals. Thi.s 
Is probably brought about by the yaried 
changes and penetrating powers of the at- 
mosphere, caused by its gases, heat, and mois- 
ture. We do not mean by this that, the 
atmosphere creates minute beings, only Its 
influence is favoaralii|||||Mmd indispensable to 


teWNtlAL TO THE TAXIDERMIST. 

thoir reproduotioa. On itborgimhied mh* 
stanoe«» tbecearc fotmd to be over acting 
and destructive agents. ^ 

To devise the itfeane of mveattag these 
effects is the business of the Taaiderii&t, and 
upon his success the excellence of hie ert will 
dcfiend. 1 1 will , therefore, basily be Imagined 
how important and indeed indispensable to 
his art is a thorough knowledge of chemical 
science, for by experimenting on preservatives 
on established chemical principles, he may 
discover the best* method of averting the 
progress of Time's destroying hand. 

Although considerable advances have been 
made of late years in the art of' Taxidermy, 
it is still far from perfection. This is to be 
attributed, in a great measure, to the edu- 
cation of the persons who practise this art ; 
for among all 1 have met with employed iu 
the pi csevation of animals, none have bad the 
advant.'ige of anatomical study, which is 
quite indispensable to the perfection of stuf- 
fing. One nr two individuals, it is true, have 
attended to the structure of the skeleton of 
Man, and a few' of the more common ani- 
mills, but this is far from the information 
which they ought to possess ; for nothing 
short of u general and extensive knowledge 
of comparative anatomy can qualify them 
sufficiently for an art which is so comprehen- 
siM' and \aried in its application. 

'1 lipsc observations arc particularly appli- 
cable to CinadrupeJs and lieptiles ; for what 
arc e\iL i the best stuffed specimens of the 
first museums in the world compared to the 
Ihing «nhjcct ? Nothing better than deformed 
and gbtriogly artificial productions, devoid of 
all the grace anu beautifully turned points of 
li\iiig nature. A knowledge of drawing and 
10 odelliL'g areal ‘‘O indispensable qualifications, 
to enable the staffer to place his subject in a 
position both natnriil and striking. It is the 
too frequent practice for the staffer to «et 
about preserving the animal without having 
determined in what altitude he is to place it, 
so tliat it will appear to most advantage, and 
be in character with the ordinary habits of 
the creature This he leaves to the last efforts 
of finishing his W'ork, and, coiiHecpiently, its 
proportions and character are likely to be 
devoid of all appearance of animation. 

The first thing, therefore, ta be attended 
to in all great national natural history csta- 
hli.shment^, is to choose young persons 
will? are yet in their boyhood, to be instruct- 
ed in this art; mo-at important to sciei»ce4 
Their should be commenced by deep 

attchtiotf drawing, modelling, anatomy, 
and chemistry, while they, at the same time, 
proceed wi th , the practical part of their art. 
Every oopmlbnity of examining the habits 
and action^ the living subject should be em- 
braced, BqdJts attitudes and general aspect 
carefully noted. Without strict attention 
to these points, so manifestly obvious, the art 
of preserving pnimals never vjUI attain that 
degree of OOrfection whl^ its importance 
demands, ‘ other tittod, if this artie 

pursue^ wanner >ere recommenoea, 

artists iiM^iS^fOdu)^ i#IU falfil the ob- 
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ON TOE PUBnaV^TlON OP MAMMALIA. 


Ckffir proifaitiott wSthlioiMmrto them- 
teSfei.«iidftdTaiit9g«totheireouati7. Would 
any person expect to arrive at emioepce as a 
sculptor if he were uuacqqaiuted with the 
established preUmiaaries of his art, namely, 
drawing and anatomy? The thing is so 
self-evident, thati am only surprised it has 
not long ago been acted upon. Upwards .of 
tarelve years have elapsed since I pointed out 
these facts to the Professor of Natural His- 
tory in the University of Edinburgh, but 
things continue as they wer9 before that time. 

Although these observations apply with 
their full force to the preservation of the 
MAMMALiAaor Quadrupeds, they are equally 
applicable to Birds and Fishes. It is quite 
true, that defects in ill -stuffed birds are not 
so obvious as in quadrupeds, because the 
feathers assist in a great measure to conceal 
such deformities ; and in fishes, imperfections 
are also less observable, owing to the smooth 
anti unmarked appearance of their c.Yternal 
surface, from the circumstance of their bones 
being principally small towards their outside, 
and the larger bones being deeply concealed 
under the muscles. 

I am happy to find that tlie ingenious Mr. 
Waterton agrees with me on thia imp >rtant 
subject. Were you,” says he, ” to pay as 
much attention to birds as the sculptoi does 
to the human frame, you would ininudiutfeiy 
see, on entering a mu-jcura, that the spe- 
cimeiis are not uell done 

'■ This remark will not be thonght^s^-vere, 
when you reflect, that that which was once 
alive, has probably been stretched, stuffed, 
stiffened, and wired by the hand of a common 
clown. Consider likewise, how the i In- 
mage must have been disordered by too much 
stretching or drying, and. peibaps. sullied, or 
at least deranged, by the pressure ot a coarse 
and heavy hand. — plumage which, ere life 
had fled within it, was aebustomed to be 
tourbed by nothing rougher than the dew of 
heavco, and the pure and, gentle breath of 
air. 

“ In dissecting, three things are necessary 
to insure success, viz., a penknife, a hand not 
coarse or clumsy, and practice. The first 
will furnish you with the means and the se- 
cond will enable you to dissect, and the third 
will cause you to dissect well. These may 
be called the mere mechanical requisites. 

” In stuffing you require cotton, a needle 
and thread, a little stick the size of a epra- 
mon knitting-needle, glass-eyes, a solution of 
corrosive sublimate, and any kind of a com- 
mon temporary box to hold the specimen. 
These also may go under the denomination of 
the former. But if you wish to excel in the 
art, if you wish to be in Orniti^logy, what 
Angelo was in sculpture, you mist apply to 
profound study and your own g^us to assist 
you. And these may be called the scientific 
requisites. 

** You must have a complete knowledge of 
Oj^mthological aaatomy . You must pay close 
attention to the form and attttudp of the bird, 
and know exactly the propotjjtoh iMch curve 
or extension^ oy ooutTmon, of 


any particular part bears to the rest of the 
body J u a word, you must possess Prome- 
thean boldness, and bring down fire find 
animation as it were into your preserved 
specimen. 

” Repair to the haunts of birds on plaint 
and mountains, forests, swamps, and lakes, 
and give up your time to examius the economy^ 
of the different orders of birds. 

^ ** Then you will place your Eagle, In at- 
titude commanding, the same as Nelson' 
stood in, in theduy of battle, on the Victory’s 
quarter deck. Your Ibe will seem crafty, 
and just ready to take flight, as though fenr^ 
ful of being surprised in some mischievous 
pluqder. Your JSparrovv will retain its wont- 
ed pertnes^, by means of plaring his tall a 
little elevated, and giving a moderate arch to 
the neck. Your Vulture will show his slug- 
gish habits by imvinghis body nearly parallel 
to the earth ; his wings somewhat drooping, 
and their extremities under the tail ^Instead 
of above it, — evpressive of ignoble indo- 
lence. 

” Your Dove will be in airless, fearless in- 
nocence, looking mildly at you, wit^ts neck 
not too much stretched, as if uneasy In ItS 
situation, or drawn too elo.se into the should- 
ers, like one wishing to avoid discovery; but 
ill mo ierate, perpendicular lengths, support- 
ing the head horizontally, which will set off 
the breast to the best advantage.”* 

To the traveller wdio wanders* in search of 
knowledge, but without the means of con- 
veying skins of quadrupeds or birds, we would 
say a word or two When he has killed and 
examined an animal or bird, which appears 
new to him, after having noted down all its 
characters, he ought to attempt a drawing of 
t)ie object, as the next best substitute for the 
skill. 

The indefatigable Wilson, whose unbound- 
ed zeal led him to explore the mighty wilds of 
Amprirn, in search of information regarding 
the feathered tribes, hut who, without either 
iirmey or patronage, could not transport their 
skins across these nearly boundless wilder- 
nesses, wa.s compelled to adopt these, the 
only means he had, and to delineate their 
founs nnd features, in their native colours, 
as f..ithfully as he could, as records at least 
of their existence. 

Audubon adopted this method. He pinned 
the >)ird to a tree in some natural position, 
held out by wires, ficc., then made a drawing 
while the animal was yet warm. By this 
means he could imitate those beautiful tints 
whicTl are alone to be found in living nature; 
and the forms being still those of the real 
subject, were likely to surpass those of stuffed 
specimens. 


♦ Wanderings in South America, &c. by 
Charles Waterton, Esq , a work that cannot 
be too highly commended, from the many 
remarkable incidents coiiUined in it, and the 
highly poetic and zealous warmth of its dic- 
tion. 



phkparatort step vor stufriNa quadrupeds. 
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OP SKINNING, PREPARING, AND 
MOUNTING THE MAMMALIA, OR 

QUADRUPEDS. 

OF SKINNING. 

When fi quadruped is killed, and its skin 
intended for stuffing, the preparatory steps 
are to lay the animal on its back, and 
plug up its nostrils, mouth, and any 
wounds it may have received, with cotton^ or 
. tow, to prevent the blood from disfiguring 
the skin. A longitudinal incision is then 
aaade in the lower part of the belly, in front 
of the pubis, and extended from thence to the 
Btomach, or higher if necessary, keeping in 
as straight a line ns possible, and taking care 
not to penetrate so deep as to cut into -the 
abdominal muscles. In some iu'^tances, the 
incision is made as high as the collar bone. 
In this operation the hairs must he carefully 
separated to the riirht and left, and none of 
them cut, if possible. The skin is also turned 
backto TOe right and left, putting pads of 
cotton or toxr between it and the muscles, as 
the skinning is proceeded with. ^ if any fatty 
or oily substance should be noticed, it must 
be carefully vriped away. The &k,n being 
removed as far iu every direction as the extent 
of the incision will admit of, each of the 
thighs must be separated at its junction with 
the pelvis, that is, by the head or ball of the 
Os ^moris* or thigh hone. The intestinal 
canal Is then cut across, a little way above 
the anus, and then the tail is separated, as 
close to the animal as possible. Alter this 
the pelvis is pulled out of the skin, and the 
skin separated from the back tiy in‘=crting 
the handle of the scalpel cut ting-knife be- 
tween it and the carcase. It is pulled gratln- 
ally upwards until the operator roaches the 
Shoulders. The whole hiiidcr paits imd 
trunk of the body being thus out of tlie skin, 
the next operation is to remove the fore- 
legs, by separatiuiT them from the body 
a^the shonlder-ji'i.it, or the ba^e of the Os 
humeri. 'SVhen the joint of one -shoulder has 
been .separated from tlie body, the leg again 
put into the skin, and the niiimnl then turned 
in order to reptat the ^auie with the other 
side, the limb of which is also returned. The 
skin is then removed from the neck. The 
next thing is to separate the >kin from the 
head by the assi^^tnuee of the scalpel. It is 
taken off as far as tlie point of the nose; 
while great care must be taken not to injure 
the eyelids, and to cut the ears us cIosc 
to the skull as possible ; and al^o to avoid 
cutting the lips too close. 

All this Imving been performed, the head 
and trunk of the aniuifd are coinpicti ly .sepa- 
rated from the skin. The next oner.ttion is 
to remove the head of the animal tiom the 
trunk, at the upper bone of the vertebrae. 
The external muscles of the head and face are 
then carefully^ut off with u .scalpel, and the 


• Thoic who are pnaequrthitcd wiih tbe 
nUmes of thes difTerrut boiifcH ot iho *k^el«ton. 

Will find a full detail of those of both Quadru- 
peds and Birds in our djpscription of Plate 1. 


hones left as free from flesh as pGMsIble. 
The ocoimtal bones are nexk . enliii;9ed hy 
means of a strong knife, or other Instru- 
roent; and the bytin all carefully removed. 
The fore legs are now pulled out of the skin, 
by drawing the legs one way, an4 the skin 
another, as far as the claw's of the fooh AH 
the muscles are then cut off the bones, while 
care is taken not to injure the ligaments and 
tendons. They should be left adhering to 
the knee. They are then returned into the 
.skin again. Thediind legs arc treated in the 
same manner. The tail is the last part 
w'hich is skinned, and this is a more difiS cult 
task than the other parts of the,})ody. 'J’wo 
or three of the first joints or vertebra are 
first laid bare by pulling the skin back ; they 
are then lied firmly with a strong cord, 
which must be attached to a strong nail or 
hook on the wall. A cleft stick is introduced 
between tlie vertebric and the skin, the stick 
is then forced to the extremity, and the tail- 
bones come out of their enveloping .skin or 
sheath. 

I he skeleton head, having been divested 
of all its fleshy matter, tongue, palate, exter- 
nal muscle, and br.'iiu, is now returned to 
its pla^'c in the skin, which is in a condition 
for commencing the operation of stuffiug.— 
Brown. 

• . 

EXPLA.NATION OF TUP. PLATES. 


PL\TEI. 

Fi^. I. exhibits the Hkeletcu of the Fnlro Pa- 
lumbomu, oc (» isli.iwk. niul sliow< the m i.i- 
iier III w'lih h I) isMtipporlrd by h iiuii 

rod : .ind aKn the n.iincs of the bones. 

a, nmiofthe LMiia. 

b, b, ■ . The vertebr* of the neck, or eer- 
\ u .'ll vt^tctira. 

^ The Sii'nium 

c, e. The Ttirsm 

f, f. - The Fibula. 

g. The Tibia 

li.h. The inetac.'iTpal bones. 
i,j. The Ulna. 

m. The Pel \ is. 

n. -The O-i (mi cygis 
q The ('1.1 V ii le. 

B. Veriebrm of the back, 
t The Os Humeri. 

Fig * Sueletoii of n Hor<ie, Rbowing the 
manner in which it is supported; aud also 
the nainc^ of the bLillCS. 

A The head. 

n-~Thf posiiTior matill.-iry or jaw bone, 
b.s The Huperior inaxillriry, orupper jaw. 

C. The <M bit of the i‘ye. 

d The naiial bones, or bones of the nose. 

e. The Huture, divi<li»p the p.irieial bmifs 
below from th<* orcipital bone* above. 

f. — The inferior innxillarv bone, containing 
the upper inriHor*, or < iittuip; teeth. 

B. The hcxeii Cervual Vertebrae, or bone* 

o( thfo PCi'k . 

C. The eighteen Dorsal Vertebra, or 

bones of the hark. - 

D. The six Lumbar Vertebra, or bones oi 

the bniiH. M 

E. -The five Sacral Vertebra, or bone* o' 

the haiinrh. . 

P. The Caudal Vertebra, or bone* of tne 
tail, tbe u*»al number being fifteen ; *am®* 
time*, however, they vary. 

O.— The Scapula, or ■boulder blads. 
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riRE— HEAT OR CALORIC. 


H Tba Steruum, fore j^rt of tita clieit or 

bi'east-bbna. 

t 'Vke^ Coni** or rlbi, raren or eight ot 
which arttculatiiig with the Btfrnam, are 
«aUe(il the true and Uie reniHiiiiiig ten, 
or elov«n, which are uiTited together by 
CiirtUe?:^^ **•« cnlled the false i ib\, 

i The Humerus, or bone of the arm. 

The Radius, or bone of the fore arm, 

I4] The Ulna, or elbow, with its in-ocess, 
the olet ration. 

M,M> The Carpus, or knee, consisting of 
seven bones. 

N N- The Metacarpal, or slmnk bones. 
Vhe large Metacarpal, of r Annon, or shank 
in front ; and tiie sinalier Metacarpal, or 
■plent bone behind. 

w. The fo^ pastern and foot, consisting of 
the Os Sunraginis, or the upper and longer 

g jisterii iKine, with the seiniiioid 1 ones 
ehind, arlicul.iting with the r.iiinon and 
greater pastern ; the Os Coronre, or less- 
er paMieni ; the Os Pedis, or coiTin 
bone; and the Os Naviculas, or n.ivicnlar 
shuttle bone, not seen, and articulating 
with the Hinaller pastern and coffin bonos. 
h. Tlie corresponding bones of the hind 
feet. 

O, O. The small metacarpal, or splent-hones. 
p! The pelvis; or haniiLli, consisltng of 
three portions, the ilium, llie ischiuin, 
and the pubis. 

Q -The femur, or thigh-' ones. 

R.--The patella pbu cd on the stifle joint. 
S,'s. The tibia and llimla ; the latter is a 
small I one ' ehiiid. These are also called 
the ham bones, ^ 

T, T. The Dimes of the tarsus, or hock, six 
in num! er. , 

U, IJ The metatarsals of the hind leg, 
called sh.'iiik, or cnnuoii bones. 

W W.“ Tne os 1 all IS, or point ofths^bock 

X,’x. X, X. The sesamoid, orfctloLk hones. 

OF THE UNIVERSE. 

Of Attraction— R r fit lsi o n— El j ? m knts 
— H HAT— Air. 

(Compiled from the Works of Bujfoh^ Gold- 
sini'h, Cut ieVy dec.) 

The known powers of nature may be re- 
duced to two primitive foreps, attraction and 
repulsion. The tiist is the cause of gravity ; 
lu other words, it is by the attraction which 
exists between tlie mass of earth, and nil 
bodies near its surface, that evety thing ha.s 
a natural tendency doxv award, that all mat- 
ters fall to the ground. &c. 1 he second 

principle is the cause of elasticity, and by 
cuur.tcructing the elfecta of atti action, pre- 
vents the matter of the universe from be- 
coming a solid ma‘^s. , 

i he most ancient authors have ngrcea in 
fuppusing, and mankind in general still 
iina.'ine, that there are only lour distinct 
spci'ies of elementary or original matter, viz. 
file, air, water, and earth. Modern science 
has however discovered that none of thc.se are 
entitled to be considered as elements, or 
primary substances ; while, on the other 
hand, it has increased the number of ele- 
mentary principles to fifty two. But as the 
popular arrangement is sulBcient for our 
present purpose, wc will not depart from it. 

There is reoaon to believe that firci heat, 
or caloric, is the only permanently elastic 
Bttbstance in nature. W« sec that when it 


penetrates the pores of any body it uniformly 
expands it. A bar of iron la lengthened by 
being heated, metals and other substanoee 
are melted by it, and water is converted Into 
vapour. There is therefore ample ground 
for believing that all fluidity is the effect of 
heat. The natural state of water is Icc ; 
and air itself, were there any means of pro* 
ducitig a sufficient degree of coU, might pro- 
bably be reduced to a solid mass. 

As all fluidity has heat for its cause.we flndii 
by comparing certain substances together, 
that much more heat is requisite to keep iron 
infusion than gold, much more to keep gold 
in that state than tin, much less to keep wax, 
much less to keep water, much less for spirit 
of wine, and at last exceedingly less for mer- 
eur^ (quicksilver), since it only becomes solid 
at 187 degrees below that point at which 
water freezes ; this matter, mercury, would 
be therefore the most fluid of all bodies, if air 
were not still more so. Now, what does this 
fluidity, greater in air than in any other mat- 
ter, indicate ? It appears to indicate tlie least 
degree of adherence that can be conceived 
betwTtn its constituting parts, by supposing 
them of such a figure as only to touch each 
other at one point. The greater or less degree 
of fluidity does not, however, indicate that 
the parts of the fluid are more or less weighty, 
but only that their adherence is so much the 
less, their union so much the less intimate, 
and their separation so much the easier. If 
a thousand degrees of heat are required to keep 
water fluid, it perhaps will only require one 
to preserve the fluidity of air. 

It is doubtful whether light consists of the 
same matter with elementary fire or not. The 
great source of light is found to be the sun, 
from whose body it is projected in the space 
of nearly eight minutes ; and as the sun il 
computed to be distant ninety-five millions of 
miles, the light must of consequence travel 
at the rate of about two hundred thousand 
miles in one second of time. 

Light may be reflected as well as projected. 
The light w hich wc receive from the moon 
is only reflected as from a mirror. The light 
of the sun is three hundred thousand times 
stronger than the light of the moon Whether 
the solar lays themselves evolve the caloric 
of bodies or act by conveying heat, lias not 
yet been determined. 

The air wc inhale is composed of 21 of 
oxygen to 711 of nitrogen gas, which arc mixed 
with vapour and small quantities of other 
gases. 

It is vulgarly .supposed that flame is the 
hottest part of fire ; yet uothini; is worse 
founded than this opinion ; for the contrary 
may bo demonstrated by the easiest and most 
familiar experiments. Offer to straw fire, or 
even to tlie flame of a lighted faggot, a cloth 
to dry or heat, double and treble thu time will 
be required to give it the degree of dryness or 
heat that would be given to it by exposing it 
to a brazier without flame, or even to a very 
small heat. Flame has been characterised by 
Newton as a burning smoke ; and this smoke, 
or vapour, which burns, has never the same 
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quantity, theaniae intenaity of heat, as tho 
combustible body from which it escapes. Only 
by being carried upwards, and extending it- 
self, it has the property of communicating 
ftre, mul of carrying it further than the heat 
of the brazier docs, which alone might not 
be sufficient to communicate it when even 
very near. This idea, though partially true, 
has been proved by experimeut to be subject 
to several contradictions. The flame of a 
Spirit-lamp will render an iron wire white-hot, 
her is it even in this state of so fierce a tem- 
perature as the source from whence its heat 
was obtained. 

The effects of heat, in producing a noxious 
quality in the air, are well known. J hose tor- 
rid regions under the line arc always unwhole- 
some. At Senegal, the natives consider fbrty 
as a very advanced time of Life, and generally 
die of old age at fifty. At Carthagena, in 
America, where the heat of the hottest day 
ever known in Europe is continual ; where, 
during their winter season, these dreadful 
heats arT'ubited with a continual succession 
of thunder, rain, and tempests, arising from 
their intenseness, the wan and livid com- 
plexions of the inhabitants might make 
strangers suspect that they were just reco- 
vered from some dreadful distemper : the ac- 
tions of the natives are conformable to their 
colour, and in all their motions there is some- 
what relaxed and languid ; tiie lieat of the 
elimate even affects their speech. which is soft 
and slow, and their words generally broken. 
I ravellers from Europe retain their strength 
and ruddy colour in that climate, possibly for 
three or four months, but afterwards .suffer 
such decays in both, that they are no longer to 
be distinguished from the inhabitants by their 
eoRiplexicn. However, this languid and 
spiritless existence is frequently drawled oa 
sometimes even to eighty. Young per.sons 
are generally most affected by the heat of the 
chmate, which spares the more aged ; but all, 
upon their arrival on the coasts, are subject 
to the same train of fatal disorders. Few 
nations have experienced the mortality of 
these coasts so much as our own : in our 
unsuccessful attack upon CarthaKcna, more 
than three parts of our army were destroyed 
by the climate alone ; and those that returned 
from that fatal expedition found their former 
vigour irreirievably gone. In our more for- 
tunate expedition, which gave us the Havan- 
nah, we had little reason to boast of our suc- 
cess ; instead of a third, not a fifth part of the 
army were left survivors of their victory, the 
climate being an enemy that even heroes can- 
not conquer. 

'J'be distempers that thus proceed from the 
cruel malignity of those climates are many : 
that, for instance, called the Chapotonadas 
carries off a multitude of people, and ex- 
tremely thins the crews of European ships, 
whom gain tempts into those inhospitable 
regions. The nature of this distemper is but 
little known, bilng caused in some persons 
by cold, in others by indigestion. But its 
effects are far from being obscure ; it is ge- 
nerally fatal in'three or four days : upouits 
taxing the patient it brings on what is there 
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called the black vomit, whiofa Is the 
symptom after which none are ever to 
recover. Some, when the vomit sttscki 
them, are seized ^th a delirium, that, were 
they not tied down they would tear themselves 
to pieces, aud thus expire in the midst of this 
furious paroxysm. J his disorder, in milder 
climates, takes the name of the bilious fever, 
and is attended with gentler symptoms, but 
very dangerous in all. 

I’herc are many other disorders inciilent to 
the human body that seem the offspring ofbeatt 
but to mention no other, that very lassitude, 
which prevails in all the tropical climates,' 
may be considered as a disease „The inhabi- 
tants of India, says a modern philosopher, 
sustain an unceasing languor from the heats 
of their climate, and are torpid iu the mid.Rt 
of profusion. For this reason, the Great 
Disposer of nature has clothed their country 
with trees of an amazing height, whose shade 
might defend them from the beams of the sun, 
and whose continual freshness might, in some 
measure, temperate their fierceness. From 
these shades, therefore, the air receives re- 
freshing moisture, and animals a cooling pro- 
tection. The whole race of savage animals 
retire, in the midst of the day, to the very 
centre of the forest, not so much to avoid 
their enemy, man, as to find a defence against 
tha raging heats of the season. This ad- 
vantage, which arises from shade in torrid 
climates , may probably offord a solution for 
that extraordinary ciicumstuuce related by 
Boyle*, •.vhieli he itiiputc.s to a different cause. 
Ill the island of '1 ernate, belonging to the 
DuteVi, a place that had been long celebrated 
fonts beauty and bcaltbfulness, the clove 
trees grew in sucli plenty that they in some 
measure lessened their own value : for this 
rea<«on tke Dutch resolved to cut down tbe 
fore.sts, and thus to raise the price of the 
commodity ; but they soon had reason to 
repent of their avarice ; for such a change 
ensued by cutting down the trees, that the 
whole island, fruih being healthy and delight- 
ful, having lost its charming shades, became 
extremely sickly, and has actually continued 
so to this day. Boerbaave considered heat so 
prejudicial to health, that he was never seen 
to go near a lire. 

An opposite set of calamities are the eoo- 
sequeiice in climates where the air is con- 
densed by cold. In such places all that train 
of ^listempers which are known to arise from 
obstructed perspiration, are very common — 
eruptions, boils, scurvy, aud a loathsome 
leprosy, that covers the whole body with a 
scurf and white putrid ulcers. 'J hese disor- 
ders also are infectious ; and while they thus 
banish the patient from society, they gene- 
rally accompany him to the grave. 'J be men 
of those climates seldom attain to the age of 
fifty ; but the women, who do not lead such 
laborious lives, are found to live longer. 

One of the first things that our senses in- 
form us of is, that although the air is too fine 
for our sight it is very obvious to our touch. 
Although we cannot see the wind contained 
in a bladder, we can very readily feel ita re- 
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the hurricane may want 
c&ionri we often fatally experience that it does 
not ^ant force. We have equal experience 
of the air's spring or elastidty ; the bladder, 
when pressed, returns again, upon the pres- 
sure being taken away ; a bottle, when filled, 
often bursts, from the spring of aii which is 
included* 

So far the* slightest experience reaches ; 
but, by carrying experiment a little further, we 
learn that air a].so is heavy; a round gliias 
vessel being emptied of its air, and accurate- 
ly weighed, has been found lighter than when 
It was weighed with the air in it. Upon 
computing tl^ superior weight of the full ves. 
sel, a cubic foot of air is found to weigh 5*27 
grains, while the same quantity of hydrogen 
weighs no more than 40 grains. 

From this experiment, therefore, we learn, 
that the earth, and all things upon its surface, 
are every way covered with a ponderous 
fluid, which, rising very high over our heads, 
must be proportionally heavy For instance, 
as in the sen a man nt the depth of twenty feet 
sustains a greater weight of water than a man 
at the depth of but ten feet, so will a man at 
the bottom of a valley have a greater weight 
of air over him than a man ou the top of a 
mountain. 

If by any means we contrive to take away 
the prr'-sure of the air from any one par^ of 
our bodies, we are soon made sensible of the 
weight upon the other pHrt*». Ihus, if we 
clap our hand upon the mouth of a vessel from 
whence the air has been taken away,* there 
will he air on one side and none on the other ; 
upon which we shall instantly feel as if the 
hand were violently sucked inwards, wliteh is 
nothing more than the weight of the air upon 
the back of the hand that forces it into the 
■pace w’bieh is empty below. • 

As by this experiment we perceive that the 
air presses with great weight upon every 
thing on the surface of the earth, so by other 
experiments we learn the exact weight with 
which it presses. First, if the nir be exhaust- 
ed out of any vessel, and this vessel be set 
with the mouth downw'ards in water, the wa- 
ter will rise up into the empty space, and All 
the inverted glass — for the external air will, 
in this case, press up the water where there 
is no weight to resist, as one part of a bed 
being pressed makes the other parts that have 
no Wright upon them rise. In this ea‘-e, as 
wcsaul, the waterJbeing pressed without, will 
rise in the glass, and would continue to tise 
tbirty-two feet hii;h. From this theicfore 
we learn, that the weight of the air which 
presses up the water is equal to a pillar or 
column of water which is thirty-two feet 
high, as it is just able to raise such a column, 
and DO more. In other words, the surface 
of the earth is everywhere covered with a 
weight of air, which is equivalent to a cover 
ing of thirty two feet deep of water, or to a 
weight of twenty-nine inches and a half of 
qui^silver, which is known to be just as 
heavy as the former. 

It is easily found, by computation, that to 
ral»e water thirty- two feet will require a 
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weight of fifteen pounds upon every souare 
inch. Now, if we are fund of computationi', 
we have only to calculate bow many square 
inches are in the surface of an ordinary, humaA 
body, and allowing every inch to sustain 
teen pounds, we may amaze ourselves at the 
weight of air we sustain. It has been com- 
puted, and found, that our ordinary load of air 
amounts to within a little of ibrty thousand 
pounds I 

The elasticity of the air is one of its most' 
amazing properties, and to which it should 
seem nothing can set bounds. A body of air, 
that maybe contained in a nutshell, may 
easily, with heat, be dilated into a sphere of 
unknown dimensions. On the contrary, tha 
air contained in a house may be compressed 
into a cavity not larger than the eye of a 
needle. In short, no bounds can be set to 
its contoement or expansion, at least experi- 
ment hal hitherto found its attempts indefi- 
nite. In every situation it retains its elasticity, 
and the more closely we compress it. the mort 
strongly does it resist the pressure. If to 
the increasing the elasticity on one side by 
compiession, we increase it on the other 
side by heat, the force of both soon becomes 
irresistible; and Monsieur Amontons sup- 
posed that air, thus confined and expanding 
was suHicient for the explosion of a world. 


ON THE 

ADAI^TATION OF EXTERNAL NATURE 

TO THE 

PHYSICAL CONDITION OF MAN. 

When Hamlet, in contemplating the 
grandeur of creation, breaks forth into that 
sublime apo&tiophe on man : **How noble 
in reason ! how infinite in faculties I in form 
and moving, how express and admirable I in 
action, bow like an angel I in apprehension, 
how like a God! the beauty of the worldl the 
paragon of animals 1” who does not feel ela- 
ted by the description ? who does not feel 
conscious of its truth ? 

Nor is its truth the less admissible, be- 
cause the poet, in concentrating the powers 
of his imagination on the excellences of that 
work of creation which bears the stamp of 
the Creator's image, has omitted to pre- 
sent to our view the reverse of the impres- 
sion, th^frailty namely of our fallen nature ; 
for although, on moral and religious consi- 
deration, each individual is bound habitu- 
ally to take the one view in conjunction with 
the other; in a simply philosophical con- 
templation of human nature, we are not pre- 
cluded by any reasonable barrier, from tak- 
ing such a partial view of the subject as the 
occasion may suggest. 

In the present instance, indeed, 1 am 
strictly called upon to consider, not the 
moral, but the phyeical condition qf man : 
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to exBiniiM bow for the Hate qf eoptemai 
natftre is adt^ted to that condition ; whe* 
ther we regard the provisiona made for the 
Hgtfpiy qf man*s wants either natural or ae- 
quiredi or those which are made for the 
oapercise qf his intellectual faculties. The 
following treatise naturally, therefore, divides 
itself into tw<^parts ; in the first of which it 
is intended to investigate and describe the 
physical condition of man ; in the second, 
the adaptation of external nature to that 
oondition. 

, But a wide field here opens to our view : 
for man cannot, under any circumstances, be 
considered as an insulated being ; or un- 
connected with the rest of animated nature. 
He is indeed but one link in the great chain 
of animal creation ; and not only ^es the 
contemplation of his condition lose naif its 
interest, if separated from the contempla- 
tion of the condition of other animals ; but 
it cannot be satisfactorily investigated with- 
out that aid. And, again, animal life itself 
is but one among many modes of existence, 
by which the Creator has manifested his 
omnipotence, and which it is necessary to 
contemplate in connexion with the general 
phenomena of nature, in order to show the 
superiority of that province, at the head of 
which human beings have been placed. 

In attempting, however, to form a just 
estimate of the physical condition of man, 
we must not regard him merely under the 
aspect of savage or uncivilized life, and con- 
sider this as his natural ^tatc : for it may be 
presumed that, at the present day, such a 
puerile view of the question is not for a 
moment entertained by any one capable of 
philosophical reflection. In fact, in as many 
different states as man does actually exist, 
civilized or savage, so many are his natural 
states. If any indeed could be pre-emi- 
nently called his natural state, it would be 
that of civilization : for not only docs ex- 
perience show that his natural tendency is 
towards such a state ; but we know, from 
the highest authority, that tlie existence of 
man is connected with a moral end ; (with 
more indeed than a moral end ; since 
morals have immediately a relation to this 
life only, while man is destined for a fu- 
ture ;) and a moral end is hardly attainable 
in an uncivilized state of society. 


THE GENERAL CONSTITUTION OF 
EXTERNAL NATURE. 

The more familiar objects of that external 
world by which man is surrounded are usu- 
ally distribnted into three kingdoms, as they 
*re called; ^mimal,utgetahle,sisxdmineral: 
bat for the pnvpose of this treatise it will be 
necessary to take into our account the phe- 
nomena of the atmosphere also. 


The tdmo^htfs ptin«ipaB|ftia«ailajti\^ 
the ofr which we respire : (a form of mat- 
ter so subtle, in all its states, as to he invi. 
Bible ; ) together ^ith a variable proportion 
of water f of which a part is always retained 
in close combination with the air ; and, like 
the air itself, exists always in an invisible 
state. There are also diffused tbrongh the 
atniosphere those still more subtle agents, 
heat and electricity. But all these, though 
of so subtle a substance, are in their occa- 
sional effects the most powerful agents of 
nature. For, omitting the consideration of 
their silent but wonderful opera:;ion, as ex- 
hibited in the process of vegetation, and in 
many other processes less open to observa- 
tion, let us consider the occasional effects of 
air in the violence of a tornado ; or of 
water, in the inundation of a rapid river ; 
or let us contemplate the effect of either an 
indefinite diminution or increase of heat ; 
on the one hand, the natural process of 
animal decomposition arrested by its abstrac- 
tion, so that the imbedded mammoth re- 
mains at this moment in the same state that 
it was four thousand years ago ; and in 
which, under the same eircumstance.s, it 
undoubtedly would be, four thousand or 
four millions years hence ; on the other 
hand, the possibility of t)ie dissipation of 
all the constituent parts of matter, or their 
fi.vation in the slate of glass, resulting from 
the agency ot indehnitely increased heat 
or, lastly, let us consider the tremendous 
effects of condensed electricity in the foim 
of lightning : — and we shall necessarily ac- 
knowledi&V that though in their usual state 
the constituents of the atmosphere are 
among the most tranquil agents of nature, 
yet, when their power is concentrated, they 
are the most awfully energetic. 

In the mineral kingdom the most cha- 
racteristic property of the several species 
appears to be a disposition to a peculiar 
mode of mutual attraction among the pai ti- 
des composing the individuals belonging lo 
them ; from which attraction, when exerted 
under the mobt favourable circumstances, 
result that symmetry and rcgiiLirity of foriu, 
to which the terra crystal has been applied . 
The transparency and degree of hardness 
of crystals are various, and depend much 
upon external circumstances. The form is 
fundamentally the same for each species, 
though capable of being modified accordn^lli 
to known laws ; and the substance is che- 
mically the same throughout its whole ex- 
tent. Every atom of a crystallised mass 
of gypsum consists of water, lime, and sul- 
phuric acid, united in the same proportions 
as are found to exist in the whole mass, or in 
any given part of it. 

The individuals of the uegetable kingd^ 
differ very remarkably from those of tko 
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both in form and tubstance. In measurably above all other forms of diattef 
their form we see nothing like the matbema- in the scale of existence, 
tical precision of crystallization ; and in In distributing the individuals of tho 
their substance they differ* widely, according material world among these four kingdoms 
to the part of the vegetable which is exa- of nature, there ocea»iorially prevails consi* 
mined ; so that, Independently of previous dera!)le obscurity, not only with respect to 
knowledge of the species, we could hardly the true jilare wliicli an individual ought to 
discover any natural relation between the occupy in tlie scale of a particSlar kingdom ; 
several constituent ])arts ot the individual, but even with respect to the question, under 
What IS there in the insulated leaf of a lose winch of the four kingdoms it ought to bo 
or of a peach tree, that wtiulil lead us loex* arranged ; this obscurity aiising of course 
pt?ct the fiuitoflhe one or the flower of the from the points of resemblance a]>parentl5r 
other? But tlie most remmkablc line of balancing, nr more than balancing, the 
distinction between vegetables and the iiuli. point-, ot difference. Let us, fop instance, 
viduals of the preceding km 'dom consists in in t^lie at.n isph'iical kingdim, take a frag- 
tlicir mode of incu ase and leproUuetion. iiient of a pei fcctly ti inspare it crystal of 
Minerals can only incica«e, as such, hy ap- pure icc ; and, under ordinary circum- 
po.«‘iuoii of particle^, sjiecitically similar to stiness, it woul 1 be difficult, cillur by the 
themselves; and can only be oiiginally sight or tbc toucli, to distinguish it from a 
produced hy tlie immediate combination of fiagment of t: ansjiarent quaitz, or rock 
their Cviiislitucnt elcnu’iitb. But vcgetahles crystil : indeed t!ie transfer of tlie original 
have an uppaiJtus within them, by means of term krustaVos fi om the one to the other, 
which they can assimilate the heteiogenc- slmwa tlie close resemblance of the two. 
ous particles ot ihc surrounding soil to their Some minerals again s> nearly resemble 
own nature ; and t’ney liave also the !>owcr vegetables in foim, as to have given rise to 
of producing individuals sjiecih ally the spec.itic terms of a])psilation, derived from 
same as themselves : in common language, the vegetable kingdom ; as flos ferri, 
they arc capable of contributing to tHeir mineral ajaric, &c. And, lastly, many of 
own giowth, and to the conliniiitioii of the animals called sea-anemoncs so far re* 
their siiecies. And as they produce these semble the flower called liy tlie same name, 
effects by means of internal oigans iv^Vapted that tlieir leal character is at first very 
to the purpose, they are hence denominated doubtlul to those who are unacquainted 
organized bodies. with the animals of that genus. But, orniU 

The individuils of the animal kingdom ting these i are and equivocal instances, and 
very closely resremble those of the vegetable avoiding the conftnemciit of abstract detini* 
in the two jnopci ties just described. The tioiis, we may safely aifirm that, of all the 
resppctiv^j organs differ, as >ve might ex- kingdoms of iralui e, the individuals of the 
pect, in their form and position : but in uuunal kingdom have the most extensive 
their functions or mode of aerion, theie is a and nnpoitant relations to the surrounding 
strong analogy, and even similarity, through- universe. And I need not here insist on 
out. But ummals dill'cr • fi oiu vegetables the obvious inference, that if among the 
more remarkably than these do from every kingdoms of nature animals hold the first 
unorganized loi 111 of matter, in being en- rank, in consequence of tlie importance of 
dued with sensation and volition ; proper- these relations, among animals theuiselvei 
ties which extend the sphere of their rela- the first rank must be assigned to mau.— » 
tions to such a degree, as to raise them im- Kidd. 

THE 

SPllUr OF im INDIAN PRESS, 

OR 

MONTHLY REGISTER OF USEFUL INVENTIONS, 

AND 

IMPROVEMENTS, DISCOVERIES, 

AND NEW FACTS IN EVERY DEPARTiVlENT OP SCIENCE. 

PLANTING AND UODfl Op REMOVING a seal. Ilbeiallty. and ■piiU, Mglily eredUabU to 
fitiQAli CANK FItUU ONE SPOT OF INDIA Itliii. liuaolTeied in iiipply llie idaiit giaiU t«> all 
lO ANOlUEU. apiiHniiiia .* I li« follMutny li, hift dpteilplIuQ of 

It appearfl tliat Gaptalii Sleemae hai a lugarplan- • i» i.e made lo Capiblii Roaaldi, 

tPtlaa «i dubbolpora la central luflla ; aiidaWita or^UcuUC. llrowu, Jubbulpore. 
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period for plnntlng Itae cnne nnd mode of edit* 
te)lng fiuiii one fiiDi to auotber. We luke thd 
•ectfunt fioiii eiiollier nbiy cuiidacled Alofuiill 
paper-lbe Delbl Guciitte. 

Ibe rniiee innr be plantprl nt nny time during 
Ibe iiioiiib« t>f D( ceinber, J;iiiii;ii) , or Frlii nui y, 
Aiiii they o III ll|••■ll III No\ciiibei, Uecciitiier, .md 
Jntiniin of (be ll•lllllvlll» Kt'iis'iii. 

Tbe vineii iiiiu In* »iilf'l> lakrii fiiMie oil nli»'el* 
Cd CHi'i i;is!i‘« t onn\ rlifimiio obu'li mm h fomi-). 
liter run liav* I m .1 inuotli. I «• .iii\ uiruin 

mry liMtl lirllri br l.>km I'ltiui iMi CiiiitrU, lilt 
K^lAtMl iiluiiied III iKixrs li oil cuorie, liir^ .iie 
HM riiinr iii »ii .iw, u iin li I6 ki*i'i in- Mt on 
t 4 ie'|onil. (Vlnif ilir (MUM la ><1101111 In* iiM|iiiitil lo 
tiiv^y bi lOii!! MiluiSI (ii >1 I .iM(‘ l» put riiiiii into 
Utr^jjilll Mill.k • i .1 pl'.iiii. Ml lirr, I III* puh oliM ll 
prill ultiii (1 II miIIm'M'ih iiiois ' <m ' 1 I|iIm<i<i* iiioiIiS 
Pf te 

pltitil.il .lint (viU III- r\|l. 1111(1 to (be tMrple 
Pbn itie fteiii foi (be l.iim** 

If cm op •‘•III pliinii'ii III box*'*. 'lie fniiiu'js con* 
tliii eui li Itir <'i xis joiiiiti ..imI ini' iii<eiit‘ii mio 

|||i‘ rUI ill •ll•lii' tbill I . ao ili-ll III- il|>|‘i’l tIMl'ot lliO 
CUltllUB I|I.1> to- rtb ■( r lU'i.iitll, W ll.li* Ibe l••Wrl 
guilt uie iilioiit .1 lo-'l brliiW ini ‘iiii.ln* lliiee 
pr foil! Ilf lbe^e ililllii S .lie liiS.-iliil tu < '.M b ei.il 
ofibelo-i. to ill (I *iiet ir i m b oii.it m ibe 
CKib. 'the c.i lb iiiu*'! be ke.'l ni -ibi tmi not 
pri* dm iii‘i 'iit? |‘‘il<iii r ; siuii .lu .i<«iiiii^ «liiiiilil tie 
l\eit to flrlriiil tbi'iii liO II tiie mi ■, bin im>i -o i lo>e 
It til krrp ibi* <i|i 1 1 oiii I III' plan s, oi m i uU .i..iiii>t 
the PU(i« lb;il n«e to ibe lop oi, oi .ibo\e ibi- lop 
Ol* file lM<Xt-« 1 be lie^l Sol) l«< oliol ilie ii.il|\i‘!i 
CBll DootmUffo ; Jiiul llie bts* ni.llime Is i-u- 
diiil({ 'll bl tJ.t' OI '(- 1 % III i>l Its me bill; 
Ibotigli ibe I .me ui'i) ll•lM•- m lUeui, ilic juice 
mil iietci be «i kOiiiI (ju.iM.y. 

The Mill fclnnild be piepuipil foi ilip rerejitioii of 

fhe < tine III Ibe I Mio« ; but. I<<t ilii'-'i < Xi<ei i i.t mb, 

Ctrei) peikoti bsis .1 siiinll p.McIi <t I mil iii bi« i. 
den kiinw leiii'y |ite|i<i>eil (<>i iIm ] ui po-^e .ii .na 
time. Ibe (.lint kliouiil be pl.n.iiil m tuniu'.s 
of ibi'ee I 1* <i‘(ii j 'luainib, mi<i -o piac -.1 Hi ii 
Ibe iippi-i (till ni4( be ill oi mill u e Mi'Mie, iiid 
the li.iiri t'lMi 8 'itie tl\ Im III ii, Ki im.ie btiou ii, 
Alld ib.il llie tboois iii.M be id 'be rb.e-, '.mil ui.t 
Up on it iloon Ibe imlr-, in Oliilti ibe Cili|iu<.:t 
•re pl.iii:i(l, fliiiiiiit l^e iibirui :i fooi o Mie, siioi (po 
frrl loiiu ; uinl Ibii --iioulii be m ii.os i..u. i.it 
Ifitlldrr. I II < .!( Ii I ••(( I lie boil •, h O ibl i un b ii':l li- 
fli*e, und oe I o o fr 1 I M p-imie ll••lll«il li o in i ,ii 
Ibe • iiiife Aliei Ibe ciMiiiml b be. Ii oi.iim < il lu ibe 
11»ll.|i lll.>iiiii I lilt ovei Ibe •I'.iCe m be pt inii tl M u ||| 
Ur oell lo l..a e .1 lit ill iii:imi «• | Ui mio « .n || | ole 
and iinxril ii)iui!bibi; (.iiib,i" liMiii.i iMlibed 
for tlie p.iiMt I • lie U|•llll. in t.iiii II ie ilnie 
•lloiild be loin i iiiiiu-ji< ('Uo limii i .i< b e> ('), uim ii 
CKiSs e.icii oilitn uiiiiCi UieeJiib at ob .i e dreci ibid 

for lIlO liiiXeB. 

Tbe (titles tboiild bp (va'PK'il c'Civ ei.In i'.-ms, 
!• Ml II to bt‘i me itn III .1 ‘.tr o hw. ,m ,.ii i i.iin r 
InmltMtio iiOiiiisli ll.em, bill ii> p.itCi III! Ill ot' 
teller i.x, 1 lirlnxc, 1 iiMMIho«. Tbe o . tei IIJI'.M lip 
niiide I i imi ub.ii;: b. iiv pii tiie loo-, »o i Ji ii it 
may iril!:..le Ibe i .m«-s uillmui hiiji n on iluiti 
In pools ; iiml ( oiisi (|ueiill> ibe Lroiiml binnt-ii 
Ibe roll H nilikt, tlolli II|« tl< ><1, be .1 > ( I I {ml lourr 
llbin lliul I'poii ilir C.kin ». uiid leiuien ibe « imIh 
<if tbe erteial hi.les Dinii.t; ibe m.is 'Ii of 'be 
.<raiiit ibe cioiind ino«i be iii(|iiiii it -trpdeii, a id 
kV| I vei} ctiiin, to ibui miibin.: imit lie .ib>.iii the 
rooit, or impede ibe flee < i 1 1 ol..t |< ii ol iiit Any 
Itupi.il tlioois IIIIIM be leiiioteil fioiii ilie < uneA .iR 

•non aa liiei urc (litcoierpd ; bi.t lin le.it i g tln.niii 
lie left tiiiioiicbe iX unUti ib«> urc oiud and 
letliiia. 

1 bare foatid rats to lie great driirrd.'ifurs on (be 
cane plauiatlou, and ibe mott pireiiiial mode of 
kHltUig ibeui out, (bat 1 bivc fuubd, wui laugbt 


to me by a aatlve planter. It li ilrewlnf wlant he- 
tureen ilie roivi of ctine tome of tbe leafifn 
liiiidchcsof 0 kind of coik tier, wblcli the ttativeg, 

I believe, call Jlttlsee, 'Ihete biaiicbe*, ubrn 
t)ie> lie on Ibe efoiiiiil, have tnnch ibe iipppatance 
ot siiukie, fioin il|p il-Ruipt III, and coHtpqiient 
vaiied loior oi, ibeli Innk; and they ceiiiilnly 
b<ivr iiiid the etfeci of ((r.ii iim: .Mi.iy tbu latgfiniu 
nil iiiiini;ii{on I ored imi ttiy itiul each biuuch 
liiUkt Jto 5 iii)'ly nil tbe giouiul. 

W, II. Sl.EEllAK. 

DISCOVERY OF foAL IV Mil? VAlLEY Of 

IHE IinUODAII. 

^^p learn fioin iIm‘ r\ui:i I' kliimr Mint Ibtsminenl 
li.iA bet'll found b( C.ipi.iiii Oii.elei ,^li ing f.»i 107 
I'.iii'.g bt "0 I.. '0 (1 ide, nil 1 is f.ii as e\e.tv.ite(l li\ (lie 

n. iit-i.ubii II ( .ipi nil (lust ii-( dll': s lo -I juidt ibuk. 
lie IS of •.piiiMMi Hull veil Iniie pspeiise woiibi be 
liumti (I in noikiiii: it. li is alto kiiuaied In tbe 
pl.mi .iio-iii ll(•lll j (ii j a ntile fioiii ilie i.ills (o ibe 
eo till, tilt I on I fiiiiii iiosiiuii.:i(b.iil lo Niiiklngpuor 
nud J u'>iiii‘p >r - iieiii' ptiieith level. 

2.-lbPe\peUM tf uoikiiii II rests Piiiirply on 

I lit Si .lit il il « i tt it , (Vi> I kiiM II ,1 1 1- |i I III’ III able III iiiiii* 

diiiic.- loi *i ami IS. N <1 : i-itiii ct- InibockR .Mn 4 nmiiis, 
fi.M kenrs () .>1111 I. pt 1 l•|■ol I'.t |iiM> a jii.l etilliii.iie 
( an bt' III, oil' I siiMiil.i ii.uMf (lei lUf i.iiii., to cO 
to the i>i.ie • .iii<i Milk .1 sbnii III iiioi •• to .i-i i r .dii 
Ibe le.il Ibltkliefis .util i Mr ill « f l||e ( i;.|l ilmi IMI.iI.lr, 
Ibe ( »i lit iitii ol II .1 I'll i|'nl III III I’m tit . iI.i deer vr. 

lint I Bv'iii lot ilic lion .sii .lint 1 8 , Im bv tiled, 
got a: Ml 

0 HMin S iiMi'i of atbfs. 

b 11)110 Tim (Iw.iii ru'i) iiiuii f.iMiit. 

Sill u I If.; I Ills ’o i>,* I O' In nei .iM)iiii';|i i.ik"n fmm 
Ibe '•if^^t e ul.iili tl .s l>t" tl .M led oil bi ail .liid 

o. iie ltii 1 1 ,i s ; III l>>u . I d .1) Il I'lii ihe quuill) mil 
pioie .IS '.fO 1 a- I > 1)1 lit I' Il ;iisi) « 0 .il. 

ilie most mil i> i.mt p.m uf Hiia drtcovpry h, 
ili.ii It n .11 iiit'l t'U.Mih ib.ikiii^ a toil toad to 
NuMiiigtio e. (Ol iiuui'd \i.i noiiibmipOie lo Boin* 
I'.'M , nbeii li'i o'liOiK e ein.'iue* (vonld sapeflede 
Ml p cv-iit .iMvVil.ik efcl.iblisbiueiii, tlitf abcliilioil 0 ^ 
\( bic!) (Viml 1 

liijii- a |tisii(lib 1 e F'i\i<ig; irifisport ef pfiblla 
R)f|iS C'lni^, . ml pt l« lie plot 1 IM , AltCU HI gtaili, 
►.III .iii.ioHiti pii'.(,ii> :iiiiii('s III couiineire bp» 
('HIM' et ( ; .ilsu 1 1 .i\ riiiu'.: , (im's noiild of 
ctii;'«.c be Mill I'll ilie -leiiii u,i\ i ..iMoii on tbe 

L’p’ t'liio lii'Mce, l.ti ilifO S l»l iJle Utipi'i I’lO- 

vim to, U'mI to Uuiiiboy fm ibe blcuiiiiis lu Lug* 

l.iiiil 

'I be rtiejniii" Mi!.".;rRiion h, in oni own o|iinioii, 
I'eilicili pi .11 Ml .ilil' , .iii'l It ill'* uo veilliiieiil (Vpie 
all'*' lo its oiMi liiletesi , .mil lb.it of 1 b(‘ pCi> I'tP, 

II noiild bp intiaiii'y i.inted Into exrciM'tn. 
B It ^,: i||oMm 1 b'glil) iiiipoitant coiiiinunb aiiuii is 
ni.ide on ibis MibpL', finm tbe liitelli^eiit Krufce 

to oliicb up bate ailuileil. 

Till? NWlMAI inN (IF IHP, NERnUDDAII. 
It appe.Ms Mie Moveni'iient allowed Ciipli 
Oti-elt ) III sunt’) Mm* Nci biLdd ib. 

'Ibe giiniy of Ibe Nei liiidd,i!i proved ibal 
foi ilie oli"Ie lili 'Ml of IIS <;iMMAe It 
nnlii f'.r nati .1 i'lu or anv kind; ibai ineaus of 
(I .iu><|i(ii I i« nn t\ .iiialilp. 'Ibe iiilnes of tfon oid 
si'i* iiies h.iiioMblp ; .ii>j aceiil to the coal, fuie»i* 
siiiioond il III giippi) ibaic al, an I liuic smiie is 
abiiiMiuni ; il leqiiiiet Imt Ibe oideri uf Oovein* 
iiieiiMo aiiiboiige iidpquaie oiiilay lo cany In'o 
effect thaij ubicli troulU laud more lo Ike Iwpceve* 
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meat of tttff count ly titan any nthfr meniii I nni 
«iT«io •iipctiiiiriifl tiiHl roiidiKt turh a 

wttikf tbc Guveiiiiitf'iii (to nni fur BriiMiiiflc 

nii'ti. Atid oiiia <lie O'lly urt ai itnwtr tvlnt ii lias 
not liliticito rt-soriiid IobucIi rcBoiii<r(t tm ihr mt* 
pi(tv«iii<‘nl of ltt«» roiinliy. tioiii Mn/a- 

iiaiir to (iliaiii, Ihc Intuit' i of ilie Niii-iuii. 

11.01 iIiidIl'N !•« aliead) toin|>lrif, ulnch ihc 

tails tolulit lie laid ; Mi'iK* i it's <iie tionifionA 

Qloiil! til** whole line of road, iM.in uiiich !tle(‘|t«‘i8 
f,i, l,,i ili:> (lie Till ■ in toiild liei:iil; liie lainb ivi iiltl 
li.ive iio ellVct ivli.iU'iei III iiijiitinu (he lo.nl. and 
urMi alie.iilj Slink or oilifi sii|i|ilieii of uatoi .ii 
coin elili iii (ll^l•l>ll ('H toi tin* i ii: ines. lo Woik llie 
C>i{|l. w|iliO'ii ■'ticli nii'.ii'B loi lilt; M'liinv.il, o tiuiil he 
Ilf no nil v.iiit.i^'o, i‘vi n HMi|»o.siiio ihai Hie eX'-rnse 
(if Minim.! I < ill to H UiMoi Pun inn H liom ( 'al- 
(iilU he I a ken iiilo ( on si ilt i ai n ii , l.ii.d i ,<n i.i^e so 
f.ii (oilici » !'(' Aliaii li) iiiil- load cat li.i^i'y wunld be 

|»0 I e* 

llie lollownij cxHact fi nm a lellcr f<oin Ma- 
jtir UriieiSil Sii 1 MaUtdiHt O c l>. uill show 
Ids opinion as lo thf tia\i;!aii(iii of ll.e Nei tnuUlali 

rmin n iiM'tnoi andiiin ol Mi. Uchlit, lic« 
seiiiie hni\e\i>i , III Hit ( Hi.'c of Al.ijor Uiliiains, 
flUil a IS ell ioli>i innl man, II .i|i|<eaiii, ili.tt foi 
Ol I'klit MlolllliS III llie )(MI, in <>e linal'i ti<i\ I'.'atC 
i(i« Xi-iliii'M til, ai hiji as 1 1 h k\t aii.ili, nnliuiii 
sni’ inr<<nv I’liK nee, .Mid ili<iii';li lint mi^bi eo ti ii 
oitrttl'e iniUs ln*:lit‘i n < llic i ivei, dm im: i few 
liiiiiiihi' when it is .it llie KuIm b' , I m «* no .ut\ .tiii.i'je 
III liMliu tilt* d>'|iii( nl lieli.M Kiitioii loi "loies aliote 
(liisloiVK, u lin lj, ti oiii Its ' l.e .It iMM'ss. tnid 
till* well < nllM rilr.l ((MMill I I I S \ Liiiii} , I* eltiy 
liat ( sil< • I lied ioi Mit Ii n p'l )* . 

I li.M 1 <1 'Me es. .I'l! I > lic.l l«\ 10 »• M ' ev, of Jj f'lC' 

rtillis M.iii'.i.d .mmI ' nil s, ili.ii i!t<> ^f|lMMl4lll 
f loiii llie 1 1 II I on I ’.I hi 1 III I) M r ' 1 1 ,tp ( .i- ! I i . In* ,illy 

(elim d 1 1 mil Ihc toil I <M\ II ss III ll|f* * li.iiMl I I, o tn-ic 

II Cllli I 9 I III' hi <ik«-ii I i I'! I'S ol I Ii f N.M.I ill I ,IIIU«'» 

III IM loo Hie l.ill of iWlil U < . .1 -I' lil d.vt.M.yk. l* M|. 
•Jell l,u.n,.ili, IS, (K’in Hie itii'^mn im e t I jishtd, 

1 « I .r||ll,l. ll d ^1 I l .Mils, IMIIIM lolls 1.5, Mils. Mill 'he 
fol iri,ili ill o| |I 8 h.Mi s , I II ( pill!* ti! I . . 1 III !•! ' I e.p 

(li'i eil li.M I'j.dile ihi.'ii ImiH 'i.il s,. <* e I i lit lot 
ni.ike^ I I in M t.n'M' iUl«* in pioCMtl lion I i id by 
1>ieko ai I .ill t I !>< nil pMiiiniiov*' (Im* Hummi r.i- 
bali ttlltl I fhotilo li\ nil’ pl.ue (ol leM^xino ;mm| 
IH'.oteC'lut! sot Ii ‘■MI'S .mil i.iinils ,it o« nini ( l.i» 
cithlatt.'llolil win me iImn (ohM Iu* i e einii.n k* d 
Atni convened to ,Moln i -n , oi \\iHi .i *lioi I |i.i>‘,i”e 
Cf U few Imiidieil li.liU at h.ili.MU idon.ih (ni Hie 
thOttialid lulls) 1" M iiiidl* ^ si! , li< III oheicr tliey 
can 1(0 H till e:i«<‘ I III It III I: : n Aiili •. I I _ Im 1 . 

*1 HKMiMir.idoi!: !.< Ill i leii eii.Mil sheus, 

lli.u even III iXi'iii, oimii H>e iit<i u, ib.it ns 
Io«e»t, tie was aide to o » < ' "it M mi i<i 
tliv llmiiii i’.ili il III Mil. ill (if. and Hi.ii tie neiil 
10 nion.’li fxiiii lilikn.ii .di III a liti M III lo!ei- 

I'hle n/r, .IS l.il<- .IS He inouiU nl M.n llie 
|iH*ii ili.it mu l)V IM' l•llne^ lm!» < ii.- 

fli MIS Hi.P < pill h s Ml. ^W 'll lit) il as I <> Hi swn i.f 
ih liM.it . ( m I M :<■ 'Is 1'^ 1 ( ,M il p s *M '2 KU) III . 11 ' <U 
iMiiilieii I eiii|do 3 e I m Hm* ii- d hclw t m Uio. c!i and 
'I ell ko 111 I all 

(H llie pi.iciuMliililv of till' n.r I ’.iii'Mi of«ihe 
Neilmdilali hetoeMi C hM'iild.ili . lid Mimri'eihii 
(wiili Hie cu') |iOs n;i' m.iped). I coiiM Ii.tte no 
diiiltii r.oiii I iciilenanl Maihii'-/ «disri v iiions, and 
1 0*18 aUo ai (|n.iinicil vmHi the l.'tt. Hi H .i ii.ide 
beHv*eii ( liK iililah ami IVloliesbU li.s.iln.ns hern 
cai Ml d nil in siiitilMio.iis . I•tll li*in.< nnsmiis lo 
Ctdatilpli tliiH iioiiil, tteiiind Hmi iiosmoIIm) nl ilonlil, 
1 I* ipieiiii iJ M.ijoi XX I's m net <>iii|i iiMcd In r,i)ii.iiii 
6 1 HU' II I nf the IbI Cdv .til ) lo pi nC'i'i <1 to ihe I hiMiii 
I'Hliiil, liMhe end ol 1.01 iipmiiIi. uIp-ii the mu, ill 
qtuiitil} of I.itii tli.il liad Milk II lemieied Hie imci 
tintoiiinionl) |,iw lot the lesison the lesiiti ol ilu! 
cxuiniiiaiiiin of ihut luiii of ilie*fivei u.is, tli.ii 
wilh llicexectiiiQM ol Hie |iosMg;e!« of S,i)i.isiiidtin,i|i 
near M<dje>Bii, wlieie tie rivei fioni the falls or 
tniUer laptdft is iil\vii)a vei) dilllviili nnd some- 
limes dnnseroiis, the iiavi<iniluii lielweeii Mini. 
dlc)ilr nnd Cbiculdnb was practlc.xble for IlBb| 


craft nine or trii iiioiiilis in Hie year, and Majar 
WIfsoii fHiiliei inioiiiis me Ibai fivin bis liiqniriei,. 
aiidlioin Hie iiieleoikdiu'Ical oIibci vatloiis be has 
made tiiice be neiii lo Mlmllle>^l•, die Wind 
blow s ilii oii]<lioii I ihid peiioil aliiiobt iilwayB flntn 
tlie nrslu.iid, iiKiciisiiiii uitb ibe moiiSMoii, and 
cnaldlip^ ho.ils, wiitiiHie (in lent ut at its lielglltof 
s loleiice, lo 8icni H and to c'liie iii iwo and ihreat.< 
and ii«tiii( limes in one d.iv fi<'in r* iHcnidaii to Mo>j 
Iiej'K. 'file l.i.i'c :md i.iHii'i lieavy pa9a.i|;e lioat 
III nliicii he Went ilouii c.itne iig iioiii pharl 
(iieai ihe Mill nil rnli.il) p.isHiii*; ilieinpids ni S'llia* 
feiiiilim„|i 111 inai dais. I'.ut ilie iivei bclweeii. 
Ihe lliiinii P.ihal and ,M iitnlhM hii ia idninst il|% 
Mi.iijiii Hue, uiiitli is a L' 1 e.it adv .mi.ii'e lo Ibaillll 
Iniiidini d < r.i H, aii iliei l.nve m \ ei* lo blitfi n sail J|| 
cnmMM,*Mp, while III iioiii'' down they me aided 
liie ( III leiit, .Mill wIm ic Hiai 18 blow unil Ibe water 

blin llii n . Ihe) .11 e piiiiUd. 

’liiete I c b It lil s>.iiisi'> Hosrniiiient, iherenre na 
cli.iigf8iit .piy ( 009* (|m lice likely |o aiiiu* out of 
Ihe exe* iiimii of this pl.iii, and Ihe folltiwiiiK may 
be f niiim'i .lit d ,11111. ii» (lie ad\au(u.:es u iiii.wbicb It 

will he m;ei!de*l. 

Tins liMceimiv rrceiies its arms, stores, and 

nil hmop* .HI .Iilicleg ol piihlic siipi’Iy fioin ml* 

cuti.i. In llie w.iy of Aeia, whicl> in.iy lie c.itcnlated 
(Is ,1 uatet c.ii I i.iei; ol ne.iily foiii moiiilis, iibUi 
Die disi,ince In l.md (iihith is 4flO luilet) may ba 
cniupuiftlns a maiili ol two months. 

Ilv the line pmp 'ted, niins, sioies, and siipplief 
of ail des( I ipipMiH uoiihi Lome Irom linmbny lo 

lito.ir'i.u hii II la ihr H* pni o| Hi.il I'resldency loi the 
lioi'is employidiii Its wesiern icniioiies, in four 
<>i Im e d.M s. In <111 (i)ii<tl time, Diere would be 

I. Mii'etJ at IfUUn.Mr li, .ind Hie joiiiiiry of one 

i ii.ilf s I \ei d 1 o.ids to Hie enliPfinl at 

II. Kiildnh uiMild ea i!\ he an nrni'lithed III elitlit 
01 t>n<LM9.Mit Hie I etii .imi in: dibi*mr‘e bt walei to 
M lull \'ii uoiHiiiio 0(Liip\ tiioi e ih.m loin 01 five 
('.|k'. At Niiiiitllnbii all Hi.il foiilil In coll vi>t ed on 
i leiih.im s, ( .mim'Is .Mid hnlh'i kb uoiHd tic xviibln 
one d.i.s mii(!i ol Hie Dtp"! Jiim, and iw» nf 
Mimo , u li)>e u In I iMpiiiid nheel < «ki 1 ini:e lieiiijy 
<i>iis(\(ii MsKiii mi’es liii!liei lip the liver (and 
r. e niivii:oi II is y\iHp III olisli uciion), w onlit go 
III Hikc dayt» iiMicIi lu Mhuw by the Suiiiiole 
(ih.ini. 

J'i«m the above sintrmnit it np|ie.iis liinl arnia, 
stole'-, and all .iiiK-li 8 ot iniiit.M> Mii'plv mi<>lit lie 
iiioip.'hi liom Itomb.M III a loiHiijIit by xiaier.aiid 
nl<itni.:hi Im land (.iiii.'ee. 'I he b.iviii!' ot iiioiiry 
I'K'lii Hus ( li.m(ie ol ||I(< ill.iniltl of supply IliilBI be 
Vi IV eii.it. .10*1 Hie. liHl* 1 1 IK e ol 1 line hel 11 ei II olla 
Mid MX m'Mitlis Is .ibo Mil poi t UK. Itiii ihis even 
is iioi •>** es-i iiii.il .Is ihe i oinp.iiaiivc Biieii|!lli nf 
Hi< HIM Imes. i ikUii |lr«i.n II in jVliiliiHev t-ir W’ilb 

II. e |>••^lv piepOsekl .11 Mb kvMlil.ili ailil C li iCllldall^ 
l«<iii;,i p «u*tl Hie enmii mil* ,iH'm. n i.dei nliiioat 
aiiv (li* I ni' aiMe*, ur.b .i lew Ck*iiii>ames iH inr.ii|» 

III, u 111 I < :is lb it w Mil A'.>i .1 Is exposed m a dcuree 
III I Wet, Id m.K* it 1 1'l iin.ilile o| bi in'> kepi open 
ex<(|'t by I 11 :e b< die' • 1 mt n. 'this Ui er coll' 
MUitHoii m.M leiei to an inipi ol niile aia>v of 
all.Mi'-, bill 'mil I all nl.iiii 11$ niii-'i be made In l|it 
< ^lnl)lMbll.t n I el .ill iiiiliiaiv lines, :iiid pat lii'tilar- 
l> Hose 111 mIikIi troops I'LCi'iye llieii aim»,util- 

IIIIIIHIKIII, . 111*1 bio e<k. 

My .iiKiiipui li.is lierii diierled to the olijeci of 
cvei.tii.iliy npi nine (lie roiiiiei diiect liiieicoiiisa 
b* lui • II. .xiii.it and M.ilua, by likiee and Siilian* 
|io<ii, but Dim lo.id has hern nh.indoiied for near a 
Ceiiiiii'v and the ^leater paM "t it is completely over* 
(•low II. Ill* coimiiv also is de«ol,iie, and Hie few 
Muiii'ied mlia' H.miB aie pi iiiidei'Pi s yet to lie re* 
lI.KiikiI. .Smile yt.iis, lh*'ief*tre, iiinsi elapse be* 
fill' tins can be done, llie lale mk cessfiii eirnrla 
ol C.i| t.iin IXiiuk.'R III seiilinu Ibe disiiicis of Siiliaii- 
|ioi>i.nnd Hie disposition wliiib the Bbeels liav# 
leceiiily sben n to i ( lorm «' Hi iiO d*iiibt accriei ule 
Its uctomplislimeiit, bni that cuiiiint atfifct llie 
uiildy of Ihe line now pioposcd, as the dlifaitee by 
land from buiai to Muiidleysir by Ifaladtreei roetw 
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It toot leii ihtn twA hnndretl tiid thirty mllet* 
wliich It »H)y about flftoen miles aliorter than iho 
road by Siudwa and Niiuderhnr, which iiai been 
the rommoii line of coininmiicution heiweeii Suiat 
and Afainra dniliig the peiind the Mulnaiiii tjoverii- 
tnent hat been citablltbcd over the latter pro- 
viucet. 

KOar It remains to be teen whether the Govern- 
matot trill Open ^8 eyes to the Immeiiie advantages 
to be derived hy theie valuable discoveries, for 
which tore are irideh*ed to its loiriited and enter, 
ptfliilng public aervaiiti. We cannot conclude the 
•tihjtctwithiiut requesting iiariiciilnr aiientinii lo the 
Nnnd logic and able rtplulon of the Editor of the 
A{|ftot7khiir on the rore^uiu j subjects. 

Onr readers will recollect that we recently an* 
noQUced the itiscnvei) ot a lied oi cuiil iiesii (inita* 
warn which we mged should be iiitidu uvulluiilf* lor 
thq iiavl)tatiun of the (*aiiges h) the ctiiisiiuciinn of 
to lilUroad under the Viiidhaia Hills to Miisapoiir, 
a piojeci which a citizen of New Yoik or a ineiiiber 
of the Stock kxchuiige would at a cMince subset iiie 
bit money to, hut which the it«iveiiini('iii t>i luttm 
regard as the suggestion of n he.iit-d iiiMuiitaiioii or 
the Inipiactlcatile scheme of an ill-dii«cted iiilnil. 
The piesence of the coal thus dUcoveied, leiuoirea 
one ireai objection to the iniiodULtlon of sieain power 
oil the Neibudda. niid tbus the pnncipal iiieutis of 
maltoialnlug a constam coiiiiiiuiiicaiitin open on tno 
of the largest arteries of ibe LOimiiy, If we may so 
vie thcwoid.the Oanges and Neibudda. are plu- 
ced In onr h.itids» and we only lequiie a liitie of ibat 
labwur which iiaiuie wisely lequiies of iimm, to fa- 
shion them to our purposes* We need not dilate oii 
the effect the full noikiiig out of this design would 
pruduce, or consider what a change had hrOii biouuht 
about ill the Slate of the couutiy, had it and the oilier 
pToiects we have seen pioposed of late yea<8, heen 
acemiiplished. Ihe mere iiientioii of ihem tvould 
Indeed affuid a melancholy coiitiast hetueeii the hi- 
dour and acihlty of tiidividuals, and the ap.iihy, not 
lo say opposiiioti, of (iovcniiiieni. ihe inosi piuiiii. 
neni oi these plans had for their olijeclilie loiina- 
lion of an UHiiiierinpted coininuiiicaiioii. which woiJd 
have eiiLiicleil the whole of Ceiiiiai IiiUiu Fiuiii 
Calcutta to Agiailie (laiiges and Jumna offeicd an 
open and easy passage, iliejuiiciioii of ibe Initer ini r 
Vtib the Suliege, by means of a canal, woulff have 
rendered ilie line <»f coiiiiiiiinic.iliun iiiiinoHeii to 
Ihe most mil them pan of onr doiiniiions; Hie 
opening of the hutlege and the I’ldos would have 
brought 118 to Boiiiiiay, and tli>; coiiBiiuction of a 
food road (aiid why not a lail-ioail), (roiii the Inner 
lo Calcutta, would have coiiipicted a rouie, which 
torotilfl clicumscribe the bp6t portion of India, while 
the opening ot the Neibudda, and the foimaiion of 
to road to Agra, would offer an opeiiliig lbroii!;li the 
centre of the circle we have described. Alt these 
projects have however been either iiiedand alMii- 
doned or totally neglected. The esialilishmeiii of 
•team eoiumunicailou beiwceii Calculia .iiid Agra 
wae tried, proved successful, end then given iip-a 
caittll l«* Join the Jiiiiina and Smlege, fninisheri a 
few edltoiials to the useful papers and was iheii 
forgotten; the opening of the Smlege nud iDiiiis was 
US every oue knows a perfect farce, and iiusiit be 
likened to the opening of a trade under Insiipporia- 
ble duties* Uolh of these rivers have been and will 
remain closed to ns, until men <.f greater ability 
toiid capable of thinking more holdy and taking iiioie 
eateiided views, than either Capi. Wade or Col. 
Fotitnger, are employed as the agents of our 
Goveiiunent in tbqpe quarters. The cuiisirucHon of 
roads ftom Bombay to ralculta and Agia, anrlihe 
Bivlgiiion of Ibe Ne.’buddaure measures which have 
Kirccly ydt bud time to be forgotten, recently as they 
have been proposed, though wc can acarcely hope a 
better fate for them than the others. 


PROfPECTS OP 8TCAU NAVIQATlQN. 

The following is a truly valuable commnnletnion 
which we extract from the Bombay Conifer. 

Thr llrot poliii lobe iichericd lo, and liliheno 
almost iinlteieally iidiniiied In Ihe diicusston ofUili 
qiiesiion, Is the iii'cefsitv of liiiviug iaigeaudtx- 
pensive vrssids with tieavy poweir, te ordtrioeii- 
siiie the rei tain cniiipleiioti ol ihe pa^nge; fui |i 
hclieved to be onlv in himIi, that u Milhciem supidy 
OI fuel c.m l>f ciiiiled Co iiinloiig disfances. Tiie 
lenaoii of iliis h. iliai as liie si/.e of a vessel en- 
larged, the power fony lie made ii-laiively les«i »(||| 
Ihe same degi ee of speed ; and linm an im iciistd 
iiumbci oi di)i 8 rniisiiiiipiloii itf fuel c.iii IxM-nnled 
whhtiiil insikiii'i the \f“Si*l draw iq<> initch water. 
F.ii iiibt loce, i.ikiiiu' Mr Field’s iiible, pul In he. 
fore Hie cttmmlMce of ille H ui^e ol Csimiiiona, jt 
reqiiir, s u linndieil horse iiitwer to propel a ves*«'| 
ot Ions, ni ihe'iate of 10 iqjleB pei hom ; u ini,. 
a two Iniiiitred uihI tout Inos^ powei Is siillii lent 
topiopel a Vessel itl loon Ions III Hie sameiu'e. 
Ihe siiiiill vessel will only rariy 5 days' coni, wliiia 
the latgei vessel will cany enough loi 18 days' tun- 
soiiipilon. 

8(1 long as the coirectnesi of Hits piliiciple was 
adiiiiiied, and laige expeiisixe vessels weie diciiied 
nec>s 8 .ny , It was t lenily impossible Hi.ii niiy icitini 
which siram coiiimunica'ioii could lie rxperied to 
Virld ill Hiis toiiitiry roiiUI be ai all piopOMiniiaie 
lo the outlay wiiltb It was nertssaiy to iimke, in 
otdei to esi.itilibh such commoitiL.iiioii, atm us es* 
lahlislimini Hms seemed altogeili*'! a hopeless inai' 
tei, unless goVeiiimmi looK the iliioc 0 |>nH a puli- 
lic Jtieasme and defrayed Ihe dellcicncy of leiurii 
fioiii Hiu public II i asm \ 

I oiiuiiitiely, h(»Wrvi'i, for tire cpiise, ritcnnisinn- 
Ces haveocLiiiird of l.iie ye.iistr liioiv thai ll -mil 
propoisptiis Hi e ni'iesMiiy wiih paddle whef'»fir 
Hic rommon loiio, iiiry n<i‘ hy no meant so unb 
paddle wlieris <11 Ulr, Moic.'iii's printiplr', but 
in ve.ssels so lined ihr t»(ot twHoii ol pN*nr r lo ton. 
iiage may br in.tde he tauK' lo boih Inrtfe aiid tio.ill 
ve-st'le, and Hj.it llic sm.ill le^sei will make her 
vo),ige wi>h '|iitte as iii'icli rert.iiniv as the large 
one — \ ice Adiiiiial Sir ritlir ii> M.dcotm. in hit 
evidriice beioie Hie commilirc ot Ihe li>t:ii« of 
roiiiiiioiis, W.I8 Ibe fiiit wiin lei ••muiendetl mode, 
rale M/cd \ exit Is wiiii sin.iil powers nnd Moig,an's 
wilt el.«, as lh«' best ad.ipitd f<ir sir niii courinnnica. 
Iioii bi iwccii Uotiib»> .Hill Suez,— He leroitiinends 
vessris of 43) tons wnb rnuines ol IdO lioibe pirw> 
Cl ; aod this tecoiniiienrlaiMMi was in dc ade' iii.niy 
yeais’Vxpeilr me of wb.ii could l>e etlrcleil try vet- 
sds of H'l sizes mid power, lioiii the bieam Fiigaie 
Hie Afrdeut wiili liinse pituei, tioun to liie 
Cof iimbiu ot .idi) Ions and I'Hi boise potvei , w im'li 
latter vesM'l, by -lie-J-j e, w.is (iisilitiid wiibin- 
giiies of rzO h»i»e power ; Imt these weie i.ikett oat 
fioiii Im\ log liceii found hio luav« and lepl.iLrd by 
the ptesrnl engines, iiini ihe vcsscrs’ apeed in vvciy 
respect imiMoved. 

Ihe foliowsiin Idlers w ill, liowever, lienr oiii Hill 
priii'iiple biiM fnitbei, by fully tliowitig iliai evm 
the versels of 435 Ions iiinposed In Sn I'liltrny Mat' 
C'iIhi, may wtHioiit disailv.iiiiage be stHI tuiiherrc- 
fliicedp'wnh propoi iloiiaie diiiiliinllon of Hie cost of 
oitHay,iini1 u|ih eqnnl ceiiaiiiiy of ellVctii'g Hie 
pHs^age in Hie same time ; fir they shnw tlim Hie 
7'fan%i/,R vessel of aOo loos and kO horsepower 
with siori;aii*s paddle wheels, made the i>ais.ige 
from Fulnioiiih to LUboii in April lusty lu four iisyi, 
against sironx coiiiiaiy wliiits and a heavy head sea, 
beating Hie C/zrrconr steamer of 400 tons and itHf 
hoiae power by tot) Aours, both having left Faliiiouib 
together. 

Minerva Cottage, Tuesday, 3if May» 

** Dbar fiin,— ! Hike the liberty ofcnctoshig 
yonr pemsal, the copy of a leiier my btolher has 
this clay received front Mr. Miller, of the flim ®' 
Miller, Uavenblll, aud Co. convcylni their tuginc* 
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worKcr's repurl of the TVonWr* v«i\ .lii- from FaU 
luouili io Llubrui aaainsi ’ 

'• lli« Transit aoiJ St fj r..linimih m- 

reJher.aU'J '<*'• >»»« Tfun^it luanhe 

\;ijsjiinv ■' ‘‘ “ ’ ^ "^V "■ ‘‘ 

I'lllll oM « of lil) InolUf. a 

COW to»», ttllJi a (J.tll ol 4« holfct* |>o\\ci a«a 

our u hurts,** 

“ I he Glus&ow may 1>** !•»<) tons l.ii'M'r, fiat but- 

WiUi ihe 

..r .....k.a.. .i/ra 

veifcelb s;f hi*«l l»«ry a. r 111 . 11^1 

hollow hy a iiioilei.n*! si«tU vcfcbtl wiih iiiudeiuie 
power Jiud wheels." 

Vtt) respecifullj , hir, \our*9 ohllieil. 

11 I C MU V. oitCAN. 
“ The Traw^f w.i* buili f<T the V‘e«iiieii.iMeaii 
ami Levniii jm*i « >I 8 lall*-'* 'he rv//o •* 

Gla.’i'i ILm,^ b'teids^ May *i(t% liSaU. 

“ Db'H Sin,-- 1 beiiil you at (ooi, an extisui of a 
Iflin J 116 I ivenved lioiii «iiii I'li-^loe woihei oil 
ilif TrafiMi. wl'it'l' will 
saiulacioiily she is -oiu^ on." Vou.M.uJi, 

Jos !*.• M (Li n 

“ 1,' MuN.— I wii‘** "• u'l' iin )•••( iii.ii 'he 

Tro'< 5 i^ I*"'’ oil 1 1 i‘l.iy 

em.nisi. 1" '"'ii I .ilim-n'li . .i.-um-si sli-oi! 

C<oi(i.ii) lAiiKiu, o (III a litM\> 6(.i I i.e 
iieif'iiii 't*ii loMiiltlillU I li.i'c ll'il ii.iil aiii IH'U- 
h.t mill tm III ot ‘I Tiiei-M'io' I 'I" s answei Hie 
puipost- vn> 01 iL. Hill »•' .lit 1100 ijiiiie loiulo.l.i* 
li.e III Hu l.nuiiie (lei luiiiH'ii' v\ e li. .H Hie <././'- 
ri' sii'.itiici 4lMioais iioiii I'aliMoiilh, hnlh vctitla 
icit l aliiKiiHh " 


*' The ilisiaiK e from ralniomli to Liolr n Is <28 
i):iiiiK.il Miil*s '"-'in; -loi m r.ipe I nuHie, ni""* 
tivtlM' iiiomh of Hie lauu-, I '» M'o.i'e.i u 

null f lllHile the tUH.iiite (H Hie ti'M. Uif itan- 

ill' Hitieloit! in.iile uooil. miil'i .In* « In nni'ia*** t* 

(Iftaikd in Hie Iriieis qn.>i*il oliov < , 7is k loi# in 4 
<lii)i» hem* lb‘3 miles pii du m , oi 1 ^'.j^km.is l*er 
liwiil for ilii* winili* ill'i .nil e. Ini'' W"iii.i |i.i\eb<eii 

n veil go' d .iVC'.iKe t-lMi'ii* eiiii ui li Ini^ in.iitier 
llllil lull Wiiiils, liiH iMien |i is b'.iU'.l ti. ti.ixc li< ell 
hB.iliui a lie,iM sea and blioiii Lonviai) wind, U is 
indeed excelieni- 


WWh liiis c\iniMil<* befme iis, I ihink no rpa^ona- 
hle iiimi, t»n ilonni Hie pel l< 1 1 fiioe?s .1 seiselbot 
Hit* Siiiue iieM I J,iii'-ii .is me i"» k- i-piii^ np 

a bleiini com III on II .it Kill In J » Oi n HkiiHmv .nid niii /, ; 

(i.i ii IS Ctiiaiii Hi iI .1 vessel siilll. uiiny poneiliil i.» 
c.ose Hic U.i> ol bisiay ...i-inv-i a cuiiira y wind and 
he.ivy ve.i, ai 'he rate ol ; kimis i-ci li nii. could 
tilvi ill s {|\ ei a'^e . 1 ' loasi Hi. s.inu* fpeeil null any 
ue.iilni blie It. Ilk'll i.MiHoiiiHLi in me liiJi.iii stas 
lui U iiioiiilis HI Hie \ i ai. 


It ha' Im: bet’ll Huki .isi er.auie.l ih.H n vessel of 
encli iiimiciiite M/e and ponei is inlly siiHi' Jeni .^or 
keei'lil); up bte.lill roili iilillili .it loll i: li 'IV oiil' It- 

mains to esilitiaii' Hie cnbl iind ciicniiisi.iiii e.» im» 
111 ” uiiichihiee vesseli oi hh-. ileoi 1 i,ni‘»ii could l»c 
plactd III liniiiiiay h.iiljmi, re.idv loi use. .md 
wliaiiviuld he iheli expeiices ill luuiiiui; monthly 
trips fill 9 iiinnthfl lii the yeiii. 


The fnsi poiiii R lo asctnaln what would bo the 
pHiiiecosl 01 ihier mcb vessels, and 10 do tills Sir 
l^ulietiy Mnlcolm’a and lUr. Morgan s evidence be 
foie ibe coiiiiiilHec «f *hc llonsi* ot Coiiiiiiohb 
J iff, lid the Micessiiiy dttia w|»"» whu h the foH.iwiiijt 
csilnrate has iiecii fmlneil, and i«i v^lm |i, In order 
lotusiiie lls beiim lull) snincieiil to cover i-vrry 
fiOBitble (lUHay, I have added it) per leni. f«i coii» 
liiiveHcieB, lifter cveiy iieiii. liitlndliii* one ipaie BCt 
of copper boileiB, has been piuvided loi. 


OuUine Estimate of expewe of Vrocurliig/rom 
j^ttsland three Steam les-^elst each Sik) tons 
burden and Jitud with d fair 0 / AO hor^e pow 


cr nigiHCf , copper boilers, and Mof^afi*s Pd* 


tenti^mldUs. 

L. s- tf. 

A vessel of 800 ions iivei hiiill in llie 

l.rhl lo.iolli'i , ,il pel Hill 6,1)00 0 00 

A |i.i I 40 hoise lull i.n* eii'^iiic'), niiil' 

■ <iiii li'iilri*., ai 10*1 lioi»e poner 8600 O’OO 
C mM'I ' B.iiii . s ai jitr hoi be piuver 8,440 0 W 
LHipiicaic pans i.^UU 0 00 

N.94d II CO 

’I wo more vesBels at the saiiie rale..*. 2 '*,4^0 0 Oil 

<liie tci iHipiit.iie boilers 8 i-lo 0 00 

Tallies, luuls and loiees L&Od 0 OJ. 


47,Gt,U u no 

Expellee of sniliiif out 2,..0a u CO 


* 50 IdU 0 09 

lo per cent. contingeiicleB d,tiliS 0 CO 


£ 65,170 0 QO 

N B.— Sir Piillriiy M.ilcidni fsliniaits me ioipl 
con III 8 vessel ■> ol ,3> H'lii each, .■ml l')i» borso 
povvti uiili (iiiplii..H ^ tpai IS &f. biiHi In Kiit;ianil 
and h.iiled Out In 1!0 iih.ij olil) at £6 i ,sflO, bO Hlilt 
Hie atiove ealHii.ite mn^l l;C illlipl) Billlltielll lOCOViP 
evei) iietii >>l pi line lcMI. 

'I he next pniiil for ronsiileraliou Ja Iheexpenco 
of I niiiiHi,* biitli vesbfl; and (Ui Hiis |kiHiI also 
llHie i^iiiiKh \.ilii.Hile Hiloiniaiinii in the evidence 
ofsii rnli.nv iMivIloI'ii and Mi . M*>i s'.in ; and in 
oilii'i lespiiifl vvluif Hull esiiiiiiiies are mu loir, 

1 I av e loriniiaii iv lij' me the iimnihl) expeiitouf 
Hu II 'ii’ii.e Loiiip.ini 'a bii.iinet /#/ i/o'iir/,//. n veBsel 
<H Hu* a.uiie bi/e .iii l pnvvi i ns Hiose now piupObed ; 
and HiisS t h.ivc a Muiird as a m .ih* Hu mea6uiia|{ the 
cMiriiit; ol vv.i;;es to the esiaiuiannitni. 

Tnt* IH\I Item IV Hie qiiiiiiH) ol coal which would 
he c •li'iuiii d .liiillisinal - In m dci to aacei l•Hn lUls 
It IS iu*(,* 'a.ii V lo I'^iimdo Hu* luiiiilier of hoiHS Uiir* 

HI-' wliKli e.itfi ve“Cl miibt he iindei bieaiii in cacll 
pis ‘i.ie. It would HI evrij leapetl be lliobl dCblHt* 
hie. Ill o) ilei lo 1 1 OhOinivi; III Ihiv ii'ai Cit, In divide 
Hie diii.Hiee ii.oie eijniiHv Hi.in is crtriieil )iv Hie 
p' ('belli iiieiH »>( ilepOis, a d tins lioni Infoi* 
iii.ii.'it tniKii 1 li.ivc latch icttived sceiiib excetd* 
int»iy itn'UlUi U 1 u ni’.i - the l.ir,eal ol ihe t'lliia* 
iMnii.i ••'I.I. ids li.is b.ilf an ( li'uani* diHHii» koili 
iiioiiboon-, anil H oiiiv nb.ini (.fiU miles fioill llnlli. 
Ii.iy t am nan.. m 1 * 1.11111 a »lioi t illsl.inte Wlhlll ihd 
SHaitx ol IJ.itielm indt I, li.i» an extecdlilel) 
iiaiiHiiii a 111 pifiiti III iv.iier. Jtiv ationi U7W niiles 
lioiii itni.ii n< .1 — I I oiii lam.iiiin isl mil m Suez is 
»li III l.'hii mile', and iiii',:lii lonii Hie iliHd bHite, 
c '.'l iiciiii d< p iM.ed ill -'iirz Cioiii Alexiiiidna tor 
t’le leituii Hip- - H ckoiHii;- all avei.im* ol onl> T 
knot} p' I honi, e.ich nt llie.-e bl.itii 5 ivnillil lie CuUl* 
piKied III n d.ii 3 ill the vei) ninm-.i, or r'atb vessel 
would iii.iKe the itip loiJiit'Z in daisiiujei •team; 
and 1 1 chniiiiu 1" ilit |»!iS',i.,;c ol Hie Tianslt, Would 
IM» doiitii, niidei liivoiaUle t ii cnnisi.iiieeB, complete 
the Hip vvuUin Id davs sieamiu,; -Two il.i)^ slop. 
|» i«e ill eai h de»»oi would roiii|iltMe Hie p.ib*a,'e III 
23.11111 3(1 dai 5 Ii oiii B Mil IM' . — Keck "111 im 18d.i}« 
under seiim, e.uli vebiul whIi un ^0ho^be power 
w’oiiUl tonviime liiiis of tOil per dlnii. oi tlliiMit 
l5tMoiis loi iiBHUie passa'-'e. Iiema lor 18 p:is*'a3Cf 
2,;0l) i-tiis, and allowin': 10 per cent fu waste 
It would leqnlie aiiiUii 3i<0j luiiv coal per niiiiuiiif 
to m.ihe O moiiibly iloiiiim ii ips wiib vessels ncU 
(I « those in question- -•*'nppo*in!f c«»al in cost m 
D.iiiiliav IJ ttiipei-B per |oii, and I liavo leasoii to 
hclirve ilMi It could he Imd, under piopir tiininte- 
iiieiiis, .11 12 Knpees, aud siipposliii! the cOat In the 
Ited Rea In be 9> pei ion. It give Ail flveia^e 
(lirniigboiii, of ituiues 93 per ton ns I be price iif 
coal. III which cuBt 1 have leckuned In ibe ttuneked 
estliiiiile. 

iJflic llemB, cliarge of engine room, repa ire of ma- 
eiiopty mid boilers, and iiiaiiiieiianceur vesBel. eie 
en'trlicted from Mr. Morgan’t eatiiunte for a vca«el 
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of 400 toll!) and Uorse |inw)*T. With ibesf le. 
ninrk9(»ri!nUaeit, 1 iiMy niines itie foltiiwlim «9ti- 
iiiaieof lii« |iroi)ubl« annual coal <il' iiiaiiKuinitix 
ihw veBselB?— 

Estimate of the annual expcnce of three vessels- 
U'aara nfoiie as per uppcmliK No. 1. 


a(9 30O per iiioittli 97,400 

Two mure at ihe «:ime inte 05,900 

B,00n tans of coal, uV lU. pei ton cu.uoo 

Annual cliurjie ltir eu]>tiie n oiii tu .^tlies 

for one vetmel *i,£05 

ReimliB of inacliiiieiy, <liiio 9 i IVI 

ftenalrB anil rrpULiii'Jt boilers, iliiur ... 3 kd) 
Malnieuauce of vessel. Uitio, s.Sjo 

li.lliO 

Three vejuele 3‘),s00 

I7(i 1 03 

Inieretlon outlay al & per cen* *27,683 

1*03 ( 8) 

As il may be itonbirnl wlieitier roni cniiiui be 
deitosiled ni ti more iiKKleime i.hc t m ili*' A«a 

at C>»8Sier,tli III vi.i a if v.iinb i.r .|i Mit-/. ii i!» r nc:- 
ed tbut in iltisraseiho uiinitf of iiu* 


eil fur the leiii. n irip in ilie llr>( be 

deposlied Im 9tii|is Ironi I ii,'l,ii)il :it .hi 

laiul, ir%)iu wlieiici* ii ini^lii be ruiiKiftl III Co^ifuir 
Incoiiniiy ciali. ‘I lie niicaiiit i ii i^la i uli ^l\ buii's 
at Coiteir on liei W'ii> bo'b u{i imil do t u, 

Benserii uUbiim lu land ibeie, nnd in iiei n.n donii 
plckiii>{ un tboH« II .mill'.: f* If Stioionld 

ai lire buine time fill lu SDfR.ieni lu.ii iii ijuinw ii|i m 
lake lici In bnez nnd bin K, iiml in U“iti:! iluunio 
take tier In r;uii:iiiiii ivliuli MOnUl ilitis becumeibe 
ptliui|iut tleiiul in llie lied '^ini. 

If mi rote fm roiil b'^* letkoiied Ion Imv nt 9il tin- 
pret per mu. the kllnllle<l^e <if meicatiiiU* ineu in 
Dombay can eailiy cnrieit ibi« itftii. 

Ilie, last point for cnusideratiim. nnd the one of 
mnit Impnitaiice l9, ivlnii lOtnrn tonldbe (>\tM‘Cle(l 
In meet ilie expenses nt ,il| liiis ontl.ii , and ilie snb 
Joinejjl e»iiin:iie is lij/aided ns a loiiuli a.'pi oMtn.'t 
lion, on a Bcaieby iiu meaiii exliui ^^.«n( . .'UO Ub. 
is assumed as Ihe lalneufa iia^sac)* lo lire ^liit*. 
leavins |»a«8eiii:er# i» iii.»ke ili'ii oiini a i.inuemmi# 
wtili llte i.:ii>tain fnr IIk ir liviuf ; or ibe ifnioiM 
•Icitiiiers iiii'iiit iuive :i sicu.iid oi piHieiui ul'«» 
iiiiebt fnrni-ib ani lliiii'.* rnlieil lot, as wrli lut.ik- 
fail ami diiinei . .It lixerl lates l k kfh li i.n a bu.tid. 
Bailiiii! ie»selt» to itic Ked.<«n cn.iiue rioitiS ioC''tl 
ItiilieeB for a |•as••a:!(‘, and . 5 i*U (.iiinor liu it lore be 
leikniied an e\ti.iv,i»,iiii di.ir.^el 'r ibe < vpi'ditiun 
and Cullifnit nl .1 hteam ve<iSt|. V> |I)| regard lu ilip 
iiniiioei of pnstei>:'eis .«ssnriied. and the leimii of 

d040 Kiipees bn eat li MiH'li- li ip Im b Mil pir. 

cels, I can iiieieii s ly , iliiit i> rut li n iiiiinber tlnl not 
take advaniase III rile ebi..bli<tiitirtii <it eie.irn i fin- 
iDmiication. anclif ilie nnmlier of leiiein, &<.isio 
rill short of the sum aliove siaied. Ibeii it is idle lo 
talk of steam cnmiTinnicaiiuit in India, Inr lire rtum* 
try, that caniint m will imt luriiisli sn iiintler.iie a 
rcluin, is not ivmliiy nfllit bnuii. I fiillCi , lionever, 
Iba aenerul upinitin mil be, iliai ilie leiums iviii ta- 
Iher exceed iln.ii f.iil slinit i>f the niiiiexeU — 
Eatlinaie of teinriis from three vessels peifuriiiin? 
fl titps per Biiiiuni, 

12 liniiieiiaid and six ontiv.'ird passengers, 
per iiioriili. nr KiS per niiiium. at per each, 

Rupees 60d.... Si.ORO 

Loiieit. parcels, irrasnie, deck paRRensfn, 

Are. say per iiip tlnpees, 12 , OoO- 6,000 [• . 
vards Eiisianil and the same toivnnls India 1 fiF,OOo 


Apparent net deOciciicy of reiiirni to meet 

espeiices Itnpeea. a.igg 

N, 13. If Guveiniiieiit (.is ii Is nnl iiiiprnbablr iliey 
mi'^lil,) would come it/, wuit) wiiti ii bonus of atinihei 
rii lakh anti ,i halt of Kiipees, m assist the aieain 
funds in the tiisi onil.t) in pniciinsing vessels iiim 
iiiaeliitiei) , ibeie is itiile ilttiiln ilmt the leinriii 
Would iiitiv rover the cmieiii expeiiie^' and even 
ItnM'n piflli ‘ bill u lifiliei iIiIhjs d.iito wr iiiii,i( is 
iiM'iei i>ttii.d lii.ii oovei niiietit umild pa) loi'iim tiaiis- 
itiiesioii ol ilieii ili^paii lie- at ilie t.iine i.ile as Indi* 
vlilii.il'., and ilini i!ie lii nisli consul should see tu 
he tianspuitof the iihiils lhiuu.;h Ei;)pt. 


St'ffemcut of the rsfi b'f^fmiertt of the Hon'bla 
Cnufuunj's stiuth tiv.o/ Itutuaildy, aou /o/ir 
l/urlimt, and bU /iot,\e 

New scale 

Cieiv- Old tcolc. lioiii l.i 

Ntiv, ifijo 

I romtti.iiidf r 400 0 0 j 

'l.sbi. i l oun .10 fill hiiMseif I 5 OJ 0 0 

.tiiil 9 iiibiris .'{00 0 0 ] 

I ( III- I • fill ei V‘ 0 II 0 25l 0 0 

ISfiiH.d » flit# I )5 j 0 0 200 0 0 

1 I I'C'U’M I ,11 ‘Jb I ) ei iiji i|ili. 

I 10 s . ' ..Ml 111 I n':l,in'> 203 6 4 
'I.' ' '< si'H.n M 1' if ( I (.1, ;u 
2 nipM ‘1 pei ill in flO 0 0 

I \'- I Ml I 11,11 M I 2 III 00 

I I ;u . I HUM 3 ) 0 0 

I niiil|i SIM) 0 

I r nnk I *.’ 0 0 

1 '^ei \ ,|MI 8 00 

4 Sf.a t iiniiu*'., al Ifl r.w h jier 

ilionth ^ 0iOO 

1 Sm .i'i • - I’O 0 0 

? liinbil-ni n e.K'li p. f inniiil) 3 I 00 
24 a» P‘ ilu.. 2i(l h 0 

2 I ..|'.»--I9, . 17 “.. . .ilu . 1400 

10 In " loo 0 0 

\ iciiinlliti^ 47*liien, m 4 pe/ 

iiiouihrach I'^h 0 0 


Sicca r>8 S,*2s'i 6 4 


8IC4M COinJl'NlC \1 1.')\ WITH INDIA VI4 
SlVAX riivi^it 


A corie9:*oMrb jit I'f tlie nfii|r:il llinharu, men 
tiniM, a Men'ffit An-ii.iSi.in Ctiinp. n« , ur AS''‘tl' 
aim. b in; .ihiiiit, t*in‘ ini . w iiai sii)’ naU'.i- 
I. 1 I 111*11 1 Mill* |.|,|( !H ,l)| III 01 St* .1111 Nlll IJIKI'.IJ 

bil’Mfii I i,i;),,j,d and 111 ii:;,it, VI.I bnuii Mivei in 
lonv ’ c >.ilb cm bf |.i ut in tiu depuis linlii biHi* 
I. 1111 I and Nen timiih \V:ile<i- 

Rn' 2 l.iiid, A/uies, or WfRiern Isles, Aladeiia, 
Saniii r,u/ m I ene 1 life. St Vincents , C.ipe ue. 
Veld, i»r 8.ili, Islands, lernandn l‘ii> C.ipe of 
Cn*id llt>i*e, Isl-A of 8 Paul and Ainsieitlam. 

D.IJ9 IO5 Sw.iii Kivri, \V«.ttrii AiiKtralni. I-** 
Ke,li„..., or rncu. Islri., >i(»biii. 2 Madm*, 
7 t'alriiila, (Reii».ii^ 32 Days, Total 137 hy a Sidl* 
Iii|f vessel, nj* by Su.un 08 or iOduja. 


TO CORRESPOJSipENTS. 


Iletniiis.. 1,^9.010 
I'.xpriices 9,03.6 ms 

DediiCtft.*..*.’ •••»Appnreiii dellrieiicy 14,688 
IntereBt dll tire steam funds nl ilie iliree pre- 
sidencies. £ 28 , 0^0 SUM ling, wliic»’ is In be 
given AB A bouui at b per cent.. 19 , '{ 00 ' 


The works by Col. Sykes, and Proceedings 
of the Stati-irticai Society and other vtotkB tor 
Review will be noticed next month. The 


extent of important foreign Scicntilic intelli- 
% j^nee in our pre.seiit number has limited the 
IjRlimber of articles under Review. 



THE INDIA REVIEW . 

OP WORKS ON SCIENCE, 

AVD 

JOURNAL OF FOREIGN SCIENCE AND THE ARTS, 

embracing 

MINK^AKOGY, (iKOLOGY. NATURAI. HlSlOKY, TMIVSlfS, &c 


REVIEW. 

Svgar, as to the prnbahikiy of on tm^ 
provement in the cult ivntiori and qualify 
oft either through Europeans or Xatives, 
in case of an increased demand From 
the report of the select commite^s of 
the Houses of Ijords and Commmons, 
appomted to enquire into the ^present 
state of the affairs of the FjOsI India 
Company t 18J0-3J . 

BelVs Comparative Vieic of the External 
Commerce of Bengal^ during^ the years 
1834-36 and 1835-36, pp. lC6 

A Treatise on the Cultiratum of Sugar 
caneSt and the manyfacture of Sugar, 
comprehending instructions for plant- 
ing, and saving the cane, expressing 
the juice, ^c. Sfc. By W. Fitzmau- 
RiCE, many yearsa planter in the island 
of Jamaica, pp. C9, 1830. 

The nature and properties of the Sugar- 
cane, with practical directions fur the 
improvement qf its culture and the twa- 
nvfactureqf its products. ByGeokok 
Richardson Porter, Philadelphia, 
pp. 354, 1831. 

A Dictionary, Practical, Theoretical, and 
Historical, qf Commerce and Commer ■ 
dal Navigation : illustrated with Maps 
and Plans. By J. R. McCulloch, 
Esq. Second Edition, Corrected 
throughout, and greatly enlarged : 


with a Stfpplement, supplying the 
deficiencies and bringing down the in- 
formation contained in the loork to 
October, Svo.pp.mq. Long- 
man, Rees, Orme,Brown,Gre KNB, 
AND Longman, London, 1835. 

(Continued from page 'i7\.) 

In our last we alluded to the views of 
Mr. Fitzmaurire on the cultivation of sugar 
in India. Before we revert to the evidence 
given before tjj^e Committee appointed by 
Parliament to enquire into the subject, 
by way of relief to ploughing, digging, and 
planting, we turn to the Iiistory of the 
sugar cane, in order to prefer the claims of 
this country to its discovery. Such infonna- 
tion is at this moment of vital importance 
to the commercial community of British In- 
dia ; for, considered with reference to the 
vast amount of capital the sugar trade is 
likely to employ, and the extent of public 
revenue it will as a consequence yield, 
the trade will open an ample employment 
for our shipping, by commencing a steady 
and extensive market with all part.s of the 
world, and such will be its increase that, by 
giving occupation to British sojourners in 
this country, distress, nay indigence, now too 
common among them, will disappear. Re- 
spectability and intelligence will result 
from the industry thus effected, and the 
mercantile interest of this country will pre- 
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THE HISTORY OF THE SUGAR CANE. 


bably be raised ere long above that of any 
other country in the world. In tracing the 
history of sugar, we naturally refer to the 
most ancient writings in Sacred Writ. The 
first passage in which it is mentioned, is 
Exodus,xxx.23t>^herein Muses is commanded 
to make an ointment with myrrh, cinnamon, 
kend,and cassia. Comparing this passage with 
that in Jeremiah, vi. 20, we findkene men- 
tioned as coming from a distant country. ‘*To 
what purpose cometh there to me incense 
from Sheba, and the sweet cane from a far 
country/’ If any credit be due to etymology, 
the word ken4 denotes the sugar cane, 
from the Latin word cana and the English 
word cant. This sugar cane must have 
come therefore from the East Indies. Stiabo 
relates that Nearchus found it in tlie East 
Indies in the year before Clirist 32.1. Hios- 
coridcB says that there is a kind of honey 
called saccharine which is found in India. 
Pliny alludes to its being produced in India. 
Arrian, in his Periplus of the Red Sea, meiu 
tioDs sacchar as an article of commerce 
from India to the Red Sea. Thunberg 
found it in Japan; Marco Polo found it in 
abundance in Bengal. Porter, tlic author of 
one of the works under review, says that the 
Persians, Egyptians, Phoenicians, and Greci- 
ans, who went through the greater puit of 
Asia, make no mention of the sugai cane 
before the period when meicliants first began 
to trade to India. The merchants among 
the Jews, Christians, Romans, and ^Mahoine- 
dans, learnt from the Indians, who canied 
sugar to Mustiuo Ormus, that it was obUmed 
from a reed: upon this tradition it is stated 
that the inhabitants of Asia sought among 
their reeds for that one which yielded so 
precious a product, and found it in a kind 
of bamboo called mamliUj the young suckers 
of which are filled with an agreeable juice 
alluded to by Lucian, ^^quujne libuvt tcne~ 
rddulces ah arundine succos. ’ It is de- 
scribed to be kind of honey which formed 
itself without the assistance of bees, (vStrabo.) 
That it was a shower from heaven which 
fell upon the leaves of the reed (Seneca), and 
that it was a concretion of the reed in the 


manner of gum, (commentators on Pliny 
The first correct account of traffic in sugar 
is given by Marco Polo: the merchants, 
who had before his time gone to Ormus 
for the purpose of traffic, with the Indians, 
brought away the sugar cane and silk 
worm from thence ; thus the sugar cane 
was introduced into Egypt and Arabia. 
Our authority fof this fact is the works 
of Barthema, Giovanni, Lioni, 8cc. It is 
stated that, at the end of the fourteenth cen- 
tury, the cultivation of the sugar cane and 
the mauufucture of its juice were known 
generally throughout Arabia, Egypt, anJ 
several other paits of Africa. According to 
Giovanni, in the sixteenth century an exten- 
fcive trade in’ sugar was carried on in Arabia 
Felix, Nubia, Egypt, Morocco, and Ethiopia. 
\Ve are ignorant as to the date of its importa- 
tion into Europe. We find William the Se- 
cond, king of Sicily, giving to the monks of 
St. Bifmnett a mill for grinding sugar caries 
In 1420, Don Henry introduced the sugai 
cane in the island of Madeira from Sicily 
where was successfully cultivated, as 
well as in the Canaries. The Portuguese 
began the cultivation of the curie in the 
island of St. Thomas in 1820. this colony 
had more* than CO sugar manufactones 
(Racueil dcs Voyages). It was attempted to 
plant it in Provence, hut the cold of winter 
destroyed it; it war, however, introduced in 
Spain, where sugar manufactories are nt the 
present period. It was after Columbus 
discovered the new woild, that Picric 
d' Etienne took the sugarcane to Hispaniola, 
since called St. Domingo, and now Ha) li. 
A Cat.ilonian, named Michel Ballcstro, was 
the first w'ho expressed juice from it ; and 
Gouzalves de Velosa w'asthe first W'ho concen- 
trated this into sugar. At St. Domingo it grew 
to the size of a man’s waist, where in 151h 
there were 28 maiiufactoiies. On the 
authority of MacLeod it is stated that its 
cultivation extended with such prodigious 
rapidity, and its produce was so considerable, 
that the cost of the magnificent palaces of Ma - 
drid and Toledo, which were erected in the 
reign of Charles the Fifth, was entirely de- 
frayed by the proceeds of the port duties on 
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the sugar imported from Hispaniola. The 
establishment of sugar plantations in Ame- 
rica took place at the endsof 1580. Sugar was 
made by the English in the island of St. 
Christopher, in 1643 ; by the French at Gua- 
daloupe, in 1657, In 1466, however, the use 
of sugar was confined to medicine and feasts. 
What is very remarkable (Vi looking back into 
the history of the sugar cane, we find that per- 
fection had been attained by the Indians in 
crystallizing sugar, according to the soundest 
principles of chemistry. The Venetians intro- 
duced sugar refining into Europe at the end 
of the fifteenth century. At first they imitat- 
ed the Indians, and sold the sugar which they 
purified m the shape of candy, clearing and 
ipfining the coarse sugar of Egypt three or 
four times over. They afterwards adopted 
the use of cones, and sold refined sugar in 
'oaf Sugar refineries were soon established 
in all the commercial cities in Europe, and 
were multiplied in the same ratio with the 
trade of America in sugar. 

•• 

With the foregoing outline we arrive to 
the sugar trade, and we are able, by the latest 
addition of McCulloch’s work now before us. 
to put our readers in possession of the most 
correct intelligence on this subject. 

SOtiRCF WHKNCR 1 ilE SUPPLY 
OF SUGAR IS DKRfVFD.-Tlie Wist 
liidie**, Brizil, Siiiinarn, Java, IVlaurilius, 
Betipal, Siam, the Ule de Boui bon, and the 
Piulippine'., are tlie piincipal sources whence 
liui Mijiplies lequiied tor tlie European and 
Ameiii-.in markets are derived. The aveiage 
quanlituR expoiled from these coiiniiies during 


each of ilie 3 years ending with 1833 were 
Deal I y to) lows : — 

Bruisli West Indies, including Demerara and 

Berbice 190, OOO tons. 

Mauritius 30,000 

Bengal, Islede Bourbon 
Java, Siam, Philippines, 

&c 60,8o0 

Cuba and Porto Rico.. 110,000 
French, Dutcli. and 
Danish West Indies 95,000 

Bi.izil... 75,000 

560, 000 tons. 

T.oaf or lump sugar is unknown in the East,* 
sui^ar candy being the only species of refined 
sugai that i-; made iit>e of in India, Cinna,&c. 
Ttie nianut.iciuie of sugar candy is earned on 
in Ilindo^tan, hut the process is extremely 
ruUc and iniperteft. In Cliiria, however, it 
IS mnnuUU’turcil in a very superior manner 
and large ll\^^nlllles are expoiied. VV lien of 
the be-'t desniption, it is in large while crys- 
tah, is a veiy beautiful article. Two 

sons of <iuirar candy are metivith at Canton, 
viz. Chinclipw and Canton ; the foimer being 
the pioduce of the province of Fokien, and 
the l.iiter, as its name implies, of that of 
Crinfoii. 'i'lip chincliew is by far the best, 
mid i-i about. 50 percent, dearei than the other, 
(’iiiiie-^e sugar candy is consumed, to the al- 
rno-L toUl exclusion of any other species of 
su'^.ar, by the I' uropeans at the different set- 
tlements thioughout the East. Tliere were 
exported ft cm Canton, in lR31-32,by British 
ship-*, 32,279 piculs (38,427 cwt, ) of sugar 
candy, v.ilueil at 242,000 dollars ; and 60,627 
piculs (72,175 cwi.) of clayed sugar, valued at 
318,256 dollais ; and during the previous year 
the exports weie about 50 per cent, greater. 
Ihe exports ly the Americans are also con- 
siderabie. At an average, the exports of sugar 
fiom Canton may be taken at from 6,000 to 
10,(X}0 tons ; but of this only a small quantity 
finds Its way to Europe. Tlie expoils fiom 
Si.im and Cochin-China are estimated at 
about 12,500 tons. 

CONSLMIMTON OF SUGAR IN EU- 
ROPE, &.c — IMr. Cook gives the following 
J'able of the imports ot sugar into France and 
the principal Continental ports in l83l, 1882, 
and 1833, and of the stocks on hand on the 
3lsl of December of each of these years : — 




Imuoris. 

Siutk^, .iUi ut Deceiiiiter.| 


• 

I'.^l. 

1832 

1833. 

1831. 

1839. 

1833. 



Toni 

Tons. 

To719. 

Tom 

Tons 

Tons 

Fnince . . 



89,000 

79 500 

91,870 

9, »r*o 

10,460 

Iiiesie.. .. 


17.1 r»'i 

29,400 

IB.SOO 

1 

11.900 

6.840 

n^-noa.. .... 


9,500 

10,^00 

0,HOil 

1 5-0 

9.200 

9.Ir0 

AiiiWirp.. 



8 , 71*0 

13 • 

fi.f'O.t 

9 OOO 


Ivoitertlain . . 


1(1,700 

li,CU0 

S,0f>0 

l.soo 

3,900 

3, MU 

Auiait'niam . . 

. . • • • 1 


-’9.38ii 

20,100 

2,900 

3.400 

5.300 

Hiniihiirati.. 



SH.KftO 

87,9H0 

30. < O ' 

9 OiO 

13 400 

9.R20 

Bremen.. 

. . • • • • 

I9,38ti 

IS :no 

7 3 0 

3 93) 

5.SOO 

A.HM 

Ciipniihaeeii . 

.... 


5 *-60 

5, .150 

800 

9,370 

1,830 

l*eleiat)ur|;h . 



11,170 

23,100 

1H,600 

8,440 

11 ,000 

15 600 



99(1.910 

9.8r,0l0 

203 or.o 

01 710 

0.1.080 

64.090 


This Table does not, however, give tiie irn- But the consumption of Spam, only, has been 
porta into any of the ports of the Peninsula. estimated, apparently on good grounds, by 


Lonr sugar It iiiamir.icluivU in great ptifeciioii lu BeiigaU Edit. India Revieu\ 
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IMMENSE CONSUMPTION OF SUGAR. 


M. Moniveran (£mi de Stnthtrque sur lea 
Cohnies, p. 93.). at 45,000,000 kilog, (4l.05o, 
tons). I nis may appear laipe for a country 
It) tiie situation of Spain ; but the (quantity is 
detluced fioin comparing the imports with the 
exports; and it is explained partly by the 
moderation of the duties, and partly by the 
large consumption of cocoa, and other articles 
that requiie a corresponding consumption of 
Migar. JVlr. Cook’s Table al-o onnts the 
imports into Leghoin, Naples, Paleimo, and 
other Italian ports. Neither does tt give tho'ie 
into Stettin, Kbnigsbefg, Riga, Stochholin, 
Gotteoburgh, &c. It is, besides, very difii- 


cult, owing to transhipments from one place 
to another, accurately to estimate the leal 
amount of the imports, On the whole, how. 
evei, we believe r.liat we shall be within 
the mark, if we estimate those for the whole 
Continent at from 285,000 to 310,000 tons, 
including what is sent fiom England. 

The following Table, compiled from the best 
authorities, exhibits the total consumption of 
colonial and toreign sugars in France at differ- 
ent periods since )788, with the population, 
and the average consumption of each indivi- 
dual. — (See fitontieran, Essni de Stntitisgiie, 
p. 96., and the authorities there refened to.) 


y«ai». 

Con*um|rtion. * 

Popululioii. 

Individual CoDniiiupMon 

1789 

Kilofi. 

3 l 300 OOo 

33,000,000 

Kitnft 

•POtf 

ISOI 

25.2o0,roo 

81,000.000 

818 

siS . ... 

id. OOO oOo 

4il Ono OOO 

<72* 

1818 in ISIO ■vrt.ise 

3^,000 Oi)U 

Sir. 00 *,000 

1*200 

1810 - 1829 — . 

47,000,000 

47.260,000 

80,893.000 

^•6«fl 

1922 — 183* - 

S 1,108, 00 j 
SI,2SO,000 

1 618 

1834 — 1825 - . 

65,760,0.10 

l-TS-J 

ISv6 — 1817 - . ' 

02 600.000 

8l,0‘i5,0U(l 

I•P7« 

1830 -- 

07 S tO OOO 

SI.B4.t.0ir0 



This, however, is independent of the con- 
sumption of indigenous sugar*- (see post), and 
of the sugar introduced by the contraband 
trade,— both of which are very considerable. 
The entire consumption ol all sorts of sufrar 
in France in 1833, including from 8,000,000 
to 9, 000, 000 kilog. of beet-root sugar, and 
allowing for the quantity fiaudulentiv intro' 
duced, may be estimated at about P8, 000, 000 
kilog, or 193 ,000, 000 U)8. , which, taking the 
population at 32.000,000, gives an average 
consumption of Gibs, to each individual, being 
about |th part of the consumption of each 
individual in Gieat Britain! This exiraor* 
dinary discrepancy is no doubt ascribable lo 
various causes . — partly to the greater poveity 
of the mass of the Fr^indi people; paiilv lo 
their smaller consiimpii'm of lea, coffee, 
punch, and other aiiicles that o{'c<»«ion a large 
consumption of sugai , ai.d partly and piin- 
cipaliy, peri'.aps, to (he opfue^sive duiies with 
which foreign sugars are loadi d oiitbeir being 
taken into France foi liome con-uiuplion. 

The United Slates consume Irom 70,000 to 

80.000 tons; but of ilie e, fiom 30,000 to 

40.000 tons are produced in LouiM.ma. 

About 170,000 tons of sugar are retaineil tor 
home consumption in Great Bnt,)in, and 

17.000 tops in Ireland, exclusive of about 

12.000 tons of bastards, or interior siigfr, ob- 
tained by the boiling of molas**e», and exclusive 
also of the refuse sugar and treacle remaining 
after the process of lefinmg. 

On the whole, thf’refore, w^ebelieye we may 
estimate the aggregate consumption of the 
Continent and of the British i ‘-lands at about 
600,000 tons a year ; to which if we add the 
consumption of the United States, Turkey, 
Bcc., the aggregate will be nearly equivalent 
to the supply. The demand is rapidly in- 
creasing in most countries ; but as the power 


to produce sugar is almost illimitable, nopei- 
man^nt lise of pi ices need be looked for. 

Taking the price of sugar at liie low rate of 
IL 4s. a cwi,, or 24/. a ton, the prime cost ot 
the article to ibe people of Europe will be 
I2,000,g(*0/. .merliiig; to which adding 75 pt r 
cent, foi duly , ns total cost will be 2 1,000, 000/. I 
This is sufficH-nt to prove the paramount im- 
portance of tlie trade in ibis article. Exclu- 
sive, however, ot '•ugar, the other producl^tof 
the cane, us lunt, mubs-es, treacle, &c.,arc 
of very great value, 'I’he revenue deiived by 
the Bniisb from rum, only, amounts 

to nearly 1,600.0001. « year. 

PROGRESSIVE CONSUMPTION OF 
SUGAR IN GREAI BRITAIN.- We are 
not aware that there aie any authentic nc- 
counu with re-spect lo the precise period 
when sugai first began to be used in England. 
It was, liowr vei, imported in aiuall quantities 
by ilie Venetians and Genoe^u in the 14th and 
15th reatuiie^t; but honey was then, and 
lung after, ttie principal ingredamt employed 
in sweetening liquois and dishes. Even in 
the early part of the l7lh centuiy, llie quau- 
iify of sugai iir.poited was veiy inconsider- 
able*, and It was made use of only in the 
h(iu**e8 of the rich and great. It was not till 
the latter p:iit of the century, when coffee 
and tea tiegan to be intioduced, that sugar 
came into general demand. In l7O0, fire 
quantity consumed was about lO.OOO tons, or 
22 000.000 lbs. ; at this moment, the con- 
Biimptiun has incieased (bastards inclu- 
ded) to above 180,000 tons, or more than 


• Coiit iiK'iital and empire. 

I ti) M;ii in’s ATforic/ efef Comm ere £o dr* Ve7%etiani 
(vol V. |). ^06^, there is au account of a ■fat|irneftt 
inaiU- ut Venice for England in 1310, oi KK),00'i 
1 It. of Niigar, and I0,ii0ti lb«. of vugar caddy 
The RDgar is cmid to have been l^rought from 
the Levant. 
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400,000,000 Ib-t. ; »o that lugar forma not oii'y 
one of the principal articles of importation 
and sources of revenue, but an importaiii 
necessary of life. ^ 

Great, however, as the increase in the u<;e 
ofsugar has certainly been, it may, we thinL, 
be easily shown that the demand lor it i*; still 
very far below its natural limit ; and that weie 
the existing duties on this article reduced, and 
the tiade placed on a proper fooling, its con* 
siitnprion. and the revenue derived from if, 
would be greatly increased. ' 

During the first half of last century, the 
consumption ^f sugar increased five-fold. It 
amounted, as already slated— 

111 l}00| to lP,n00 loui nr 32 ooo oOb lin. 
1710, M.OOO — 81,860,000 — 

1784. 48 ,000 9-i.*'Ro,noO — 

1704, 63 370 - 119,820,000 - 

1770—1-76 72,000 (aveiage) 169.61)0 000 — 

178O--I7OO 81,00(1 - 181,300,000 — 

In the reign of Queen Anne, the duty on 

mi'ai amounted tu 5r/. per cwt. Sinai) 

aildiiions were niade to it iii the reign of 
George II ; but in 1780 it was only 6i 6cf, 
In 1781, a considerable addition was made to 
me previous duty ; and in 1787 it vvas as high 
a>) 12s. 4f/. In 1791 it was raised to 15s. ; and 
while its extensive and increasing consump- 
tion pointed It out as au aiticle well fitted^o 
'tugrnent the public levcnue, the pressure on 
the public finances, caused by the French 
war, occasioned its being loaded wiili dynes, 
wliKjh, though they yielded a large i^tuin, 
would, thete is good reason to think, have 
been moie productive had they been lower. 
In 1797, the duty was raised to l7s. 6(1. , 2 
years alter, it was raised to 20.s., and, by suc- 
cessive augmentations in 1803, 1804, and 

18O6, It w as raised to 305 ; Imt in tlie la^t- 
mentioned year it was enacted, that, in the 
event of the market piiceofsugai in bond, or 
exclusive of the duty, being, fur the 4 months 
previous to the Stii of Jnnuarf , the 5tli ofMay, 
or the Sill of September, below 49s. a cwt., 
the Lords of the t reasury might remit Is. a 
cwu of ilie duty ; that it the prices weie below 
48s., they might lennt 2s. ; and if below 47.>., 
they might lemit 3s., wind) was the gieatesi re- 
duction that could be made. In 1826, the duty 
was declared to be constant at 274., without 
regard to puce ; hut il was reduced, m 1830, 
to 24v. on West India sugar, and to 324. 00 
East India sugar. 

• 

The duly on foreign sugars is a prohibitory 
one of 63x. a cwt. Sugai fiom the Mauritius 
i!^ however, by a special provision, allowed 
to be imported at the same duty as West In- 
dia sugar. 


^rt. IL — Notes on Persia, Tart ary, and 
Afghanistan. By Lieut. Col. Mon- 
teith, K. L. S. qf the Madras 
Engineers, -^Madras Journal of Li- 
terature and Scieiqtfi. 


Defence of British India from Russian 
Invasion, By Ca.ptain C. F, Head, 
Queen* s Royal Regiment. 

C Continued from page MA.J 
The author of this paper is w^U known for 
Laving drawn attention to steam navigation 
as being of public advantage and private 
accommodation in facilitating com municatiou 
between India and Europe; but, above all, as 
an auxiliary eitber in maritime or territo- 
rial defence, should any European enemy at- 
tempt to approach the borders of Hindustan. 
Capt. Head thought, with many others who 
were capable of judging, that a political 
crisis may arise sooner than is expected, 
when the strength of w'estern nations will 
be put forth, and a struggle take place, in 
which each vulnerable portion of the British 
empire will become a point of assault. Our 
author does not hesitate to avow that 
Russia will endeavour to close with England 
in this country, and that success will de- 
pend on the development of her great mili- 
tary prowess, and where the co-operation of 
a maritime force is least required. The 
war between Russia and Persia demon- 
strated the strength and resources of the 
northern autocrat, but its result exposed the 
weak and compromising character of Asia- 
tics ; while it proved the alacrity with which 
the inhabitants of provinces contiguous to 
Russia will join in any expedition that 
promises a fair reward. In considering the 
question, says Capt. Head, 

*' It will be necessary to bear in mind, 
throughout llie enquiry, that an invading 
army, ot however ciude and opposite materi- 
als it may be composed, will lake the field 
with great odds m its favour, from the nr- 
cumstanefe of its object being defined, and the 
duty of every man being made apparent. 
Whereas, an army acting on the defensive 
can hope for no rev^ard even after a hard- 
eained victoiy ; at the same time that they are 
liable to the harassing duly of continually 
watching the movements of their enemy. If 
the patriotic feeling which causes men to 
defend their soil, and feel a hatred towards 
the invaders, could be imparted to the natives 
of India, then would the territory of Hin- 
doostan be comparatively safe. But how 
little is this to be expected in the case we are 
contemplating, where the people of the coun- 
try have at the best of times so little perse- 
verance and energy, and where an army that 
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would be collected to defend any frontier 
must be composed of a variety of nationa. 
differing in language and religion, strangers to 
the region they are fighting in. and nssembied 
from provinces as little known to each other 
as are the varions states of Europe. We 
must also consider tiie inherent desiie in kings 
and in subjects fur aggrandisement. Russia, 
which is noi^ in direct collision with nations 
that are to be us easily overcome as weie those 
of British India, will, no doubt, pursue her 
advantage and extend her boiintiary towards 
the East, and Great Britain will, in all pro> 
bability, ere long, have to contest her right of 
sovereignty over thiee<fourths of iier subjects, 
included in the population of Hindoostan. 

When it is remembeied that the cotossal 
power of Russia has attained its present 
eminence in three half centuries, or since the 
master-spirit of Peter ilic Great biought his 
people to rank with civilized nations, and 
caused the empire, of which he laid the foun- 
dation, to increase in population from sixteen to 
sixty million^, a moment’s reflection will suggest 
Che prudence of speculating with regard to its 
future progress. At piesent the disciplined 
legions of Russia are rated at 900,000, and 
they have tried their strength with success 
againstmost ot their neighbours. 'I'he nations 
towards the east and south have felt and ad- 
milted the superiority of their discipline, and 
will hereafter prefer an amicable alliance to 
another useless struggle. the teintoiy ot 
Russia has had a pioporiionahle increase with 
her subjects, and has extended so much in 
Asians to leave but a fiail banter between 
the armed giant of the north, and the com- 
mercial Colossus of Hindoostan.’’ 

We do not consider the foregoing picture in 
the least over drawn. The opinion entertained 
by our author is that, of all men thoroughly 
acquainted with the subject, the Indian 
Government alone seem to regard it least. 
Our author proceeds to take a general view 
of the different routes by which a Russian 
force may invade India. The widely extend- 
ed southern frontier of the Russian empire, 
which in longitude sweeps over nearly 
one half of the whole globe, admits of a 
military force advancing from that territory 
towards India from four distinct points. By 
the most westerly route the line of operations 
is the longest, and the subjugation of Persia 
would become necessary. These would re- 
quire a second campaign before Russia 
could reach India. The south shores of the 
Black Sea would be the basis for a first 
series of movementB,and Herat, a city on the 
eastern boundary of the Persian empire, 
would be the station whence arrangements 
for a second campaign would emanate, 


and from which the invaders would advance 
towards our possessions. Another plan 
the enemy would adopt is, to pass from 
Russia to the Indus, by establishing a depot 
by means of the Volga river at a station on 
the shore of the Caspian Sea, Ourautho*' 
is of opinion that by this route, the line 
of march would be considerably reduced, 
and a demoiiktration only towards Per- 
sia would be made on the south of the 
Black Sea. In effecting an invasion by 
this route, the co-operatioii of Persia, and 
not its subjugation, would be necessary 
— an auxiliary the most feasible and 
likely to be attempted. The third line of ad- 
vance is from the east shore of the Caspian 
Sea across u desert to Khivu, on the Oxus or 
Amu river, thence to Balkh, and by a caravan 
route to the Indus. These routes being more 
to the eastward arc shorter, and an advance 
by them could be executed with rapidity 
C|ptain Head is of opinion that the success 
of the enterprize would be more precarious 
than by the western routes, and might be 
looks'^, upon in the light of a coup-de-matn. 
All these routes have engaged the attention 
of the Government of St. Petersburgh. We 
have ample information regarding these 
routes, (proished from statistical details col- 
lected by embassies which have proceeded 
from Russia to the cities of Kokhhand, Bo- 
khara, and Khiva, with a view of opening a 
communication with these places ; and 
opinions on the subject are freely circulated 
in the Russian capital. Captain Head is of 
opinion that, for a European power to un- 
dertake the invasion of Persia or India, 
there is no spot east of Constantinople 
better calculated for assembling a large 
force than the plains of Erzeroom : horBei:> 
and cattle are cheap, and abundant forage ii» 
every where to be procured in the spring 
and summer, and a considerable stock of 
corn may be collected from the neighbour- 
ing provinces. Erzeroom is but a short dis* 
tance from the port of Trebizond on the 
Black Sea, through which all requisite stores 
could be readily supplied. Erzeroom i8,in like 
manner, an advantageous position for an 
advance into Persia, ^s at the present mo- 
ment the public mind is directed towards 
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Herat, aad the apprehension being that it 
IS the policy of Russia to occupy Persia be- 
fore a force is pushed forward to invade 
India, the campaign will be opened by hav- 
ing the eastern frontier of Persia or the city 
of Herat as the basis of operations. Those 
of our readers, who belong to the profession 
of arms, will be glad to have a description of 
the place. Herat is described as standing in 

a fertile plain, watered by a river , crowded 
with villages, and covered with fields of corn. 


The town contains 100,000 inhabitants. 

•' h Ijolds a central position, at almost 
an ttiual distance (rom the cities of Kei- 
roan YeAiI, 1 uhbus, Toorslieez, IMuslied, 
HoUiaia, Halkh, anil Candaliar. It is one of 
the gie^teftt eniponunia ot the commerce ol 
Asia, and could draw supplies Iron) all the 
places «e have enumeiated, and lioni many 
more of minor jmpoi lance. Tlie city •t‘'Clt ts 
placed in a feitile and well waleied valley, 
and 18 Mirrouudcd by extensive ganlens and 
pastures. It enjoys a fine climate, it is amply 
siij-CMi with provisions at dll times, it could, as 
we have btated, diaw supplies tiorii all the 
eoiuiliiLS aiound It, and It is capable ot fu#- 
iji>:!)iiig every ailicle wbicb these countries 
ahoid. If any place is noilby to be rlesigna-- 
led, ‘ the key to India,’ it ccitainly is Heial. ’ 
\\ e are also told that a considerable nu^tiber 
ct tio^se*) arc bied in the Cauul uominioiis, 
and I hose of J-Jeiat are very fine. Camels are, 
however, on the whole, the animals most 
employed lor carnage. 'J’he ox is u&ed to 
plougli, except perhaps lu Balkb, where 
horses are sn common.'*^ • 


Having ai riverl at this favourable position, 
distant fiom the Indus between 7oO and 800 
mile-., over roads that aie in coii'-taut u«e lor 
caiavaiis, ii is necf^csary to le^iaik that Herat 
13 accessible hoiii Hus-iia by anotlier route, the 
creater pari of wbicb passes thiougb a Iciiile 
ccuulry, that lies between th:-. city and the 
SDiiiii ot the Casiuan Sea. It will be exa- 
imnud, beloie we pioceed to cuquiie into the 
n.ituie ot the luteiveiiUig country betw'ecn 
Herat and the Indu^. The line ot advance 
from the Caspian to I lei at, is tlie second 
alluded to in the beginning ot this enquny. 

I tieie can bo little doubt but it would be tlie 
one adopted by a Russian army, and it vvirt 
bp found about 600 mules in length. I be 
distance will theretore be no nioie tbanle- 
tweeu 1300 and 1400 miles from the (’aspian 
to the Indus; the bare possibility ot ns 
praclifdbility ought to be consideied with 
attention. 

Whether Persia is or is not occupied, 
tliere would be a body of ii regular horse of 
Out country, at the command of Russia, to 
frf*ep oiien the communication between the 
Caspian and Herat, in case any disposition to 


interfere should be shewn by the Tartar tribes 
on the banks of the Oxiis. The Persians have 
an hereditary and inveterate hatred towards 
the people of that country, and would readily 
accept the assistance of Russia, to be enabled 
to levenge themselves for former insult. 
Supposing, then, it became the policy of 
Russia to forego the conquest of ^Persia, and 
to puichasc her co>opeiation by piomises of 
future lewards, an army destined to invade 
India would proceed to the occupation of 
Herat by tins last named route passing 
tlirough the province of Klioiassan. 

By means of the Volga, the Caspian Sea 
communicates with tlie lieail of Russia, the 
inland navigation fiom Aslidcan, winch lies 
at the* mouth of ibai iiver, goes over a tract 
of 1434 miles, aud passes through the most 
feitile legions ot the empire. J'here is also 
a water communication between Astracan 
and St. PetBr^blngh, by means of tlie cele- 
brated canal of Vishnei Voloshok.* Astracan 
IS tlie gieat staple of the Caspian commerce, 
ntid IS readily supplied viith European mer- 
chandise from the ports of the Baltic. In the 
foul iceiith century Eiiiope was supplied with 
the pioduce of India, through the Caspian 
•Sea and A'-ir.ican, and a diiect communica- 
tion with India ha*, continued by the same 
route, wincdi i-> that we aie about to inquire 
into. 'I'iie Caspian Sea, winch has a length 
ot 610 miles, and a breadth ol 200, is navigated 
by vessels drawing from 9 to 10 feel water, 
I’liere are extensive fisheries on it, which 
cause numerous vessels to be employed. 
Such facilities of conveyance foimed to com- 
municate with St. Petersburg!!, and other 
cities of the empire, would render the lians- 
poitation of an aimy to the opposite shore of 
easy accomfdishment, whilst the uninterrupt- 
ed navigation ot (he sea by Russia would also 
ensuie a legularity of supplies. At Astiacan 
there i.s a laige and commodious harboui, 
vvith a dock yanl and spacious quays. lo 
.July 1723, Petei the Gieat assembled an 
army tit the city of Nijnei Novgorod, at the 
confluence of the Occa and Volga. From 
thence they pioceeded down the latter river 
to the Caspian, and 33,00U men weie landed 
at Daghestan, on the west side of the sea. 
He toulc the city of Derbonl from the Per- 
sians, and extended his possessions, alter 
which he relui ned to A-^liacan in October.” 

At the south extremity of the Caspian, 
the bay of Astrabad admits of a secure 
haven, and may average a week’s sail from 
the opposite port of Astracan. Astrabad is a 
walled town, having 2 or 3,000 houses ; the 
surrounding country is scarcely surpassed 
for richness and beauty. At this place a 
dep6t could be formed, and the army assem- 
bled for further operations in their progress 
towards Herat. 


* Account of ilie Kingdom of Cabul, by the 
Honourable Mouataiuartdlliibinstone* 


♦Ooxe’s Travels in Poland, Russia, ftp. 
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'' On the borders of Khoias^en. and to the 
north of Astrebad, is the province of Khaurizm, 
comprising the countiy between the Caspian 
and the Oxus; the wandering tribes breed 
aheepr camels, and horses ; the steppes that 
border on the Caspian abound in prodigious 
droves of cattle, and * there is scarcely a man 
in Toorkaustaun so indigent as to walk on 
foot ; even beggars travel on hoi setback, or 
at least on asses.*'* 

It is stated of those tribes, that ‘ next to 
their horses, the most valuable possession of 
the Toorkaumauns is the camels, of these are 
bred among them, and generally in Khora$> 
san. three different sorts. 'f Individuals are 
said to have as many as seven hundred camels. 
They are sold ai born IQO to 200 Persian rupees 
«#ch, and cany from 450 Ihs. to 1100 lbs. 
English. 

Towards the end of the last century, a Per- 
sian force of 60 or 80,000 men, under Aga 
Mahomed Khan, proceeded from Aairabad tu 
Mushed. The following particulars of the 
^nuhtry between those places are boi rowed 
from an author already quoted, t and who 
visited Mushed m 1821*22. Fiom Astrabad 
toward Mushed the road for eighty two miles 
passes across a rich and verdant district, and 
ascends a mountain-pass at Goorgaun. A 
dreary desert, but with water, next extends 
over a rough country for ninety-two miles to 
Kitla Khan. 'I he road then passes through a 
fine cultivated country, presenting a higlilatid 
scene, alter which it descends into a valley \ y 
a road which carnages might have run. and 
reaches Sheerwan, a distance of seventy-six 
miles. Sheerwan is a populous town, the 
valley in which it is situated is so lertdu that 
it gives credibility to the almost extravagant 
account of its produce. This valley begins 
considerably above Sheerwan, from whence 
the road continues to pass through it for thirty- 
two miles, and reaches Cochooo, having 
about 20,000 inhabitants. It is asserted that 
when ihe king was at Cochoon, with an army, 
and Its followers of all sorts, amounting to no 
less than 300, 000 souls, with nearly as many 
head of animals, baggage cattle, including 
corn and straw, were so plenty, that bailey 
sold at the rate of 20 maunds, (or 140 lbs.) 
for a rupee, (23. sterling) and that, in fact, 
rovisions were so abundant in the camp, as 
ardly to be of any value*’§. Parsing Cochoon, 
and continuing 91 miles further in the same 
valley, the road reaches Mushed, the capita) 
of Peisian Khorassan. The whole distance 
from Astrabad to this place by the above 
route is 373 miles. The valley of Mushed 
is of great length, it may be described as taking 
Its rise ten or twelve miles to the north-west 
of Sheerwan, and extending almost unintei- 
ruptedly for 6fty miles beyond Mushed — itt 
has a low rocky pass of at out tour miles, and 
probably extends greatest part of the way to 
Herat; it varies in breadth from twelve to 
thirty miles ;jt contains in its limits tieverai 
towns with their dependencies, and a great 
extent of cultivated land.f Mushed is in the 


• Blphinstone- t Fraser- t Ibid. 

^Ibld. ir Ibid. 


dominions of Persia, it is the residence of k 
prince of the blood, and has about 32,000 in- 
habitants. The tribes in the vicinity, .tbhough 
ot little consequence in tegular warfure, .iro 
•Kldlcled to plunder, and are excellent Iioiac. 
men; they are armed with spears and swords, 
01 bows and arrows, there i.4 another rone 
tiomthe south of the Caspian to Mu.(lied, 
through Nishapoor. winch reduces the dis’ 
tance tu Mushed to le^^s than 300 miles, and 
passes over a country much like that above 
described. It is said of this route, “ ilte 
plains and di^iiict of Nishapoor have ai all 
times been celebrated for fertility ; when 
ing from the top of the old ark, (cristle) at ihu 
numerous villages on either siile, and enq nr. 
ing whether they were all inhabited, I w.(y 
answered in the affirmative."* When witluu 
fifty miles of Mushed, “ we euioyed a vtnv 
noble VII w of this fine country, mnniiif; fioai 
south-east |»y east, to noith-west by west, fix 
full eiglity miles in iengih, by fifty to kix'v 
miles in width, and well studded with 
villages." 

We are sorry that our space coinjiels us to 
break off here: wc shall, however, contiirie 
our account of tliis interesting subject in om 
next. 

Art. Ill — larval} cr of a liosidener itt 
H'yordistm) , uml on the site of Anru'h' 
Ninereh ; with Journal tf a Vo}jngr 
dovm the Tigris to Bagdad, and an A> 
count of a Vtslt to Shirauz and PiY'Ic' 
poke. By the late ("i..vuDitrs jAMKj 
Rk'II, Ksq., the lion. East lu'fli 
Company's Besulcat at Bagdad, Author 
of**an Account of Ancienf. Babylon ' 
2 Vok Octaco. Jamk.s Dun can, 
Paternoster-Roio, Lo.n'don, 1836. 

The editor of the present work is a daueb - 
ter of that celebrated and lamented indivi- 
dual, Sir James Macintosh ; and to givcou. 
r^'.aders an immediate intercut in the work, 
vre shall proceed to give some account ui 
that extraordinary man, Mr. Rich. H'l 
w'as of Bristol. At the age of fourteen. wkIj 
little or no assistance, he made himself Ac- 
quainted with many languages, but particu- 
larly with those of the east. Resides Jjatiin 
Greek, and many of the modern language.s. 
he made himself master of the Hebrew, 
Chaldee, Persian, Arabic, and was capable oi 

•Fi Jiaei. 
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Jt'ripUerIng Chiiiejie. This aniiuiiitanrc 
with, and study of, eastern languages, induced 
a vehement desire to proceed to India, and 
indulge the passion for eastern literature : to 
he brief, at the age of .seventeen he obtained 
a cadetship. While at the India House the 
attention of Sir Charles Wilkins was called 
io young Rich’s aquiremen% in the oriental 
tongues. Sir Charles was so struck with 
his extraordinary prohciency, tliat he point- 
ed him out to the Court of Directors as a 
young person of singular and rare talents, — 
one that would amply justify and do honor to 
liny exertion of their patronage. On this re- 
jiresentation of Mr. Rich’s merits was he 
f>rosented with a writership by the late Ed- 
ward IVirry, Esq. and appointed to Bombay^ 
find was attached as secietary to Mr. Lock, 
mIio was at that time proceeding to Egyptas 
(a’.iisul-Gencral . while on tins detached 
scriice, liKs rank, contrary to the usage of 
till' service, was allowed to run on in tfic 
sjine way as it he had repaired lo India. 
Ml. Lock, however, died at Malta li«forc 
‘■ntering on liis. mission, Rich, pio- 

'’(‘uled CoiistaiitiiiOple and afterwards 
ro Sniyrua, with the Mew ot making himself 
(lioroughly master of all the niceties and pe- 
I uhnitiesof speaking and wilting thcTiirki'-h 
Inriguigc, and of gaining an insight into 
th'' natuie and extent of tlic accjnireinents 
of (he musnilmans in the various brandies 
-d learning. He tlieiefore became a fellow 
si inSent with Turks of his ovmi aL'c. While 
•n Egypt he pm-feeted himself in the Arabic 
language nrid its various dialects, and devot- 
ed ins leisure hours in attaining .skill in 
horsemanship, and in the management of the 
sumitar and the lance : thus, adding to mih^ 
iiess of maiiiier.s and studious habits a maii- 
lyiUportme, lit, and lively and s]H>rtivc wit, 
he gamed the esteem and friendship of the 
Franks withm the circle of his acquaintance. 
Uaviug attained the object of his visit to 
this country, and confiding in his knowledge 
of the Turkish language, be left Egypt in the 
disguise of a Mameluke, travelled over a great 
part of Palestine and Syria, visited Damascus, 
'vhile the great body of pilgrims were assem- 


bled there on tlicir way to Mcc(;a, and enter- 
ed the grand mosque, — an act which at ona 
time would have proved fatal to any one 
known to he a Christian. His host, an 
honest Turk, captivated with his address, 
eagerly intreated him to settle al that place. 
Vrom Aleppo lie proceeded, by Mardiri and 
Bagdad, to Bassoia, whence he sailed for 
Bombay, which he reached in 1807. Wlieii 
here, iieing introduced by the Rev. Robert 
Hall, he resided with Sir James Mackintosh. 
M'e shall turnish our rcadeis with Sir James’s 
opinion of Mr. Rich, expressed m a letter 
addressed to a friend. 

“ You may recollei t, perhaps, to have read 
in the new's|j.q)i rs m ls(K, tliar Mr. Earry, 
the present chairman, g.ive a wnrci.ship here' 
loa young man ot tiie name of Jticli, merely 
on Mr. \\ iikm-s’.>i report ut bis extraordmarv 
proficiency m JCastcru languages, without 
interest, and, 1 believe, vvithoul even perso- 
nal .nowledge. He came out as asmstaiit 
to young Lock, who was appointed Consul 
at Alexandria ; and, '•lut c* )us death, has tra- 
velled over the grea er |):irtof I'ur Jsh Asia, 
in various direelioii««, witij the eye and pencil 
of an artist, and with the address arul courage 
ol u travcllei among hai .mi i.in^. Hj aequir- 
c«l such a masteiy 'over the, Jangu.iges and 
man ner.s ol the East, tliat he peixmated a 
Geoigian I ui k iVn sf'veral week - .it Odmascus, 
amulsi several flnmsand pilpriins, on llieu 
way ro Mecca, completely uii^u'>|,ected hvthe 
most vigilant and hercest Uiissnlrmui bigotry. 
He w'as recommended to me by my frieuit 
Roberr Hall, and I had .several letters iiom 
him 1 invited him to my hoj ,e : and at his 
arrnal on this island on the l»i of ye|)ieui- 
ber, 1807, he came to us. He far snrp.issed 
our expeetations , and we .soon considered 
his wonderful oneiital attammenfs as the 
least part of his incni 1 f.mnd him a lair 
cUisMcal scholar, and rap.’ihle of '*|a.'iking 
and wilting French and It.ilian like the 
best ediicuied native Wn h the strongest 
reeommeiidatious of appearariee mid manner, 
hr joined every elegant ae( ompli-hment and 
every manly exercise; .md eombined with 
lliem, .spirit, pleasantry, and feeling His 
tahmts and attainments delighted me so 
much, that 1 resolved to make him a | hilo- 
bopher ; 1 even thought him worthy of bejiig 
intiodueed into the Temiile ol Wi.sdom, by 
our friend Dugnld tstewart; and when I 
^weut to Malabar, 1 left him at the hon.se 
of my philosophical friend Krskinr. busily 
engaged with the* Fhilo.s(iphy of the Human 
Mind ” On my return, J found that tuij^ 
pupil in philosophy was desirous to become 
my son in law. He has no fortune nor had 
he then even an appointment ; but you will 
not doubt that 1 willingly cou.sciiied to hi.s 
marriage with my eldest daughter, in whom 
he had the .sagacity to discover, and the vir- 
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tue to value, Uie plain aense, modesty, purity, 
and good-nature, urhicb urill, I hope, make 
her a source of happiness to him during life. 

** Soon after, the most urgent necessities 
of the public called for a Resident at Bagdad. 
He alone was universally acknowledged to be 
qualified for the station. He was appointed : 
having tha8(:twice before he was twenty -four, 
commanded promotion by mere merit. They 
were married, and are gone to Bagdad.** 

At Bagdad, a high spirit, sound political 
views, a perfect knowledge of the native cha- 
racter, and a profuse generosity, speedily 
gained him the highest reputation botl^with 
the local government and with the people. 
He resided six years at Bagdad with no 
European Society save that of his accom- 
plished lady, and of Mr. Hine, the surgeon 
to the Residency, who was also his assistant. 
There, however, the leisure hours of Mr. 
Rich were occupied in making collections 
for a history, and for a geographical and 
etatistical account, of the Pashalik of Bag- 
dad. He examined allthe remains of antiqui- 
ty within his reach, and commenced his col- 
lection of Oriental manuscripts, which he 
spared no labour or cost to render complete. 
He formed a rich collection of medals and 
coins, and of the gems and engraved stones 
found at Babylon, Nineveh, Ctesiphon, and 
Bagdad. He made au excursion to Babylon 
for the purpose of e^camining the remains 
of that ancient city. 

In 1813 Mr. Rich, on account of ill health, 
travelled to Constantinople. In 18 U he pro- 
longed his journey through Bulgaria, Wal- 
lachia,and Hungary to Vienna, and thence to 
Paris. Mr. Rich,retuming to Bagdad, passed 
through Switzerland to Milan, thence to Ve- 
nice. He crossed over to Trieste, whence he 
proceeded, by Corfu and the Archipelago, to 
Constantinople, touching at several of the 
islands, and landing to examine and explore 
the site of ancielht Troy. From Constanti- 
nople he returned to Bagdad, through.)ii. 
Asia Minor, taking as far as possible 
a Afferent road from that which he had 
pursued on^his way Europe, noticing 
particularly the geography of the country and 
especially the lying of the chains of moun- 
tains i and as he came nearer Mesopotamia, 
visiting the Syrian and Chaldean convents, and 


collecting information regarding the singular 
race of Yessldia. After his return to the Re- 
sidenoy he added so largely to his collection 
of MSS. os to render it perhaps the most 
extensive and valuable ever brought together 
by any private person in the East. In 1820 
his state of health requiring again change of 
air, he made a tpurintoKoordistan, of which 
the work under review contains the Journal. 
On bis return he visited the ancient Chris- 
tian churches of Chaldea, ani was enabled 
to preserve and add to his library many 
valuable and very ancient Syrian and Chal- 
dean versions of the sacred Scriptures. Mr. 
Rich also made a tour to Shirauz and visited 
the ruins of Persepolis, the tomb of Cyrus, 
and the other remains of antiquity iu that 
neighbourhood. While at Shirauz, the 
cholera broke out, of which this distin- 
guished individual died on the 5th of October 
With the exception of a few communica- 
tK}n8 printed in the Mines de 1’ Orient the only 
writings which he published in his lifetime 
were the Memoirs on Babylon. He has lefi 
however a considerable number of manu- 
scripts ; in particular an ample journal of his 
route from Bagdad to Constantionople. llis 
magnificent collection of Oriental MSS, 
of coifis and antiquities, was purchased by 
the British parliament, for the u^c of the 
British Museum. In the work before us the 
geography of Koordistan and the nianiieiii 
of the inhabitants are placed in a new 
and strong light, to which we shall advert 
particularly in our next. 


Art. IV, — Observations on the Flora 

t 

of Courtallum. By Robert Wight, 
Ebq. m. d. — Madras Journal of Litera- 
ture and Science, 1836. 

Dr. Wight is already well known to 
most of our readers as a talented and in- 
defatigable labourer in the Science of Bo- 
tany. The following paper we are about to 
review is another valnable aoquiaUioii to our 
knowledge of the Botany of India. The 
paper opens with a description of 
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Cappartdba, 

A large and alrooat excluaively tropical 
order, a few apeoiea only being found in tern- 
perate xonea, while they every where abound 
within the tropica : it ia divided into two 
sectiona ; the or genera with her- 

baceous ateina and capsular fruit, and the 
CapparetB. The next but ^small order our 
author notices is, 

FlACOURTXANEAI ; 

« 

Most of the species of which are tropical : 
its essential character is that it has a one- 
celled ovary with parietal placenta. The 
dowers vary considerably in different genera, 
nearly one half of which have flowers without 
petals; some are dioicous, or monoicous, 
while Phoberoa and others have them bi- 
sexual. Inhabit, they are all trees or shrubs, 
many of them armed with large strong 
thorns. Hydnocarpua bears a fruit poisonous 
to fishes, on eating which they become unfit 
fur food. The next is a large but principally 
extra-tropical order : *• 

VlOLARIBA. 

The species of Ionidtum,tvio of wh^jhDr. 
Wight found at Courtallum, are very widely 
distributed over India. They are used as 
a substitute for ipecacuanha. 

The next order is, 

PoLYOALEAt. 

In a botanical point of view our author 
considers this order interesting, as affording 
a good example of unsymmetrical flowers. 
The normal, or regular, form of a flower is 
to have 5 sepals, 5 petals, and 5, 10, 15, &c. 
stamens, or the sepals, petals, and stamens, 
regular multiples of each other. In place of 
^his arrangement in Polygala is found a calyx 
of five sepals, the two lateral ones petaloid, 
and much larger than the other three (usually 
called aloe or wings in the generic clia- 
racter) ; a corolla of three petals, the 
claws of which are usually united at the 
base, forming a single tubular three cleft 
petal, the middle lobe of which is ffequent- ^ 
ly furnished with a crest ; and eight stamens 
united into two bundles* Xanihophyllum^ 
except the stamens, returns to the normal 
form, having five sepals and five distinct 
petals, bat only eight stamens, six of which 
are opposed to the petals, in place of having 
ten, the normal number, opposed altemete- 


ly to the sepals and petals. The roots of 
several are said to be antidotes to snalce 
bite. Xanthophyllum virena is a large timber 
tree, remarkably hard and usefnl. The nett 
orders mentioned are, 

ELALINE.®,CARYOPHYLLEiE,fftMALVACEAt 
The last is a large and an important order ; 
from the number and variety of products 
useful to mankind ; as food, clothing, and 
medicine. Its species are found widely distri- 
buted over the tropical and temperate zones, 
butxlisappear as we approach the frigid. The 
uniform character is to abound in mucilage, 
and to be destitute of unwholesome qualities. 
The medicinal qualities of marsh mallows are 
known to everyone: the Hibiacua aubdariffa 
is prized as a tart fruit. The Theape^ 
ata Hibiscua populnea affords an excellent 
close-grained wood for cart-wheels and gun- 
stocks. Among the herbaceous Malvaeeaa, 
many species produce fine fibres of great 
tenacity, well fitted, if more care was bes- 
towed on their preparation, to be employed 
as substitutes for flax and hemp. The HibiB- 
eua cannabinua is more cultivated for the 
hemp-like fibres of its bark than as a pot- 
herb. The great benefits derived from this 
shrub need not be enlarged upon. The great 
demand for cotton, and the millions to whom 
its culture afl’ords a livelihood by its fabri- 
cation into cloth, are well known. This 
Dr. Wight relates as being applicable 
to cotton as well as to sugar. He says that 
the cotton manufacture originated in 
India upwards of three thousand years 
ago : from that time to the beginning of the 
present century she may almost be said 
to have held the monopoly of this branch 
of industry ; so far as muslins and the finer 
sorts of cotton fabric are concerned. Our 
author’s views, as regards the improvements 
introduced by machinery, are worthy of 
being noticed, as well as his remarks on the 
CULTIVATION AND TRADE IN ^ 
COTTON. 

The Hindoo weaver, skilful, from long 
practice, in the use of his simple implements 
and having no competitors, did not think it 
necessary to tax his inpenuiiy, for the inven- 
tion of new and improved spinning and weav- 
ing inachineiy, but went on, as his progeni- 
tors had done, spinning and weaving, with a 
wheel and loom still of the simplest conttrno- 
lion. 
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The process af fabrication, by surb primi- 
tive methocla, is so slow, that a man and his 
fainiiv, in constant employment, can do little 
more than support themselves by their labour. 
When, on the contrary, the raw maleiial is 
exported at heavy cost to Britain, and manu- 
factured there, with the aid of improved ma- 
chinery. It cun be brought back and sold, 
alter paying the expences ol a second voyage, 
from 20 to 3o per cent, under the pioduce of 
the same quality oi the native Ioohi. Owing 
to this diit'eience, when the tiade was thrown 
open, and fiee access was allowed to British 
manufactuies, their cheapness soon diove the 
Indian ones out of then uecustorned markets, 
and caused at first gieat di<tiess to our inaim- 
faciunng populution. Now. however*, the 
scales are re-ad)usting themselves to our aher- 
ed circumstances, and the advantages of the 
change are becoming evidcMit. The expoita- 
lion of piere goods, troni tne ( O'liparaliv^'ly 
small quauiity ihuti ould be pioduced ior ex- 
portation. and the gieat expence ol labrication, 
never could reini II a propoitional, if even a 
lemunerating, piotii to tiie countrv. I he raw 
material, on the conl.uXty, owing to the unli- 
mited demand, the con^paiatuely high price 
which it hears, and ihe sin.ill expense ot pie- 
paring it fur the luaiket, nut only if inunerales, 
nut returns such a profit, as to suiuulate to a 
vastly incredsetl pioduction , whtn we add to 
this, that our groweis cjn now cluthc tiiem- 
selves with £ngli'-n cluih moie cheaply tlmn 
they foimeily could with native, we can <\t 
once appieciate tlie advantages which India 
18 in course of deriving from the English cot- 
ton manufactories; and how much hei lutuie 
piosperily must depend on the t xtenMun and 
iinpiovement of her cotton cultivation. 1 he 
fulfilling of these conditions i'-, in tiuth, in- 
dispensahie to a conlinnauce of tli.it commei- 
cial piospcriiy, which is* now f'Ci;mning todawn 
on us , bince, ‘unless we labour diJigenily to 
improve the quaiit> , and dintiuioh (he expor- 
tAi.on piice ol oui cotton, gicat as tliedemaud 
now ashiiifdly is., we canscaiceiy expect that 
11 will be able to hold ils pic'.cnl place in the 
English mai set, when oppo-cd by so many 
competiioi-, and, still more, by the long and 
expensive voyage required to biiug it into 
that market. 

'i his is not the place to enter on the desciip- 
ti(»n of the methods of cultivation, hut 1 may 
meunon, generally, iliat the soil of much of 
the Penin!>ula is well suited for raibing some 
of the finer kinds of lore^n cotton, such as the 
Bourbon and America a green seed cottonn. 
1 hose soils in wldcli the iormer thrives best, 
at least in the Tinnevelly distiict, aie light, 
loose, and sandy, of a deep lusiy red coloui, 
and largely impiegnated with non ; for the lai- 
ter, dark soils, of a loose and fnahle desciip* 
tion, from containing a considerable admixture 
of sand, and that have tormeily been under 
wet cultivation, 'iodo the plants justice 
these should be ploughed with a deeper furrow 
than 18 usual in Hindoo agricuUuie, to allow 
of fiee access to the depth of at least a foot to 
a large descending, or tap, root with which it 
is furnished. 1 he sowings are generally com- 
menced near the end of the rains; it would be 
Leiierif they were done earlier, to allow the 


plants time to attain nearly their full size, be- 
fore the hot dry season set in. This iaof cou- 
sequence. because it is tbe check which it then 
receives, that determines to the fbtmation of 
flower buds, which, by t'eiug delayed till tins 
more advanced stage, would probably be pto- 
ductive of larger crops and better coiton. 
Cropping the ends ot the young shoots, at this 
time, would still further lead to the same 
effect ; by stopping the too rapid flow of tim 
sap, and favouripg the concentration of the 
secreiions, and thereby the formation of Qoweis 
and fruit, 1 meiiiioiied, at the conclusion of 
my last paper, theteudency of extreme luxu- 
ruucy of vegetation to cause steiiliiy. This 
IS frequently the Case with coUou ; hence tiie 
almost constant failure ol allempts to cultivaic. 
Bourbon and Amencau cottons, on wlui i> 
called the A//ick rotion toil, its extreme ftr- 
tiiiry causing them to run to wood and leaves, 
and produce no flowers. So difl'erent is ilm 
indigenous Indian cotton, in lhi.s resperi, 
that on the red soils it gives boiii interiui 
crops, and cotton inieiior quality, and ai- 
tauis its greatest peifection on the black. 
Pruning the extiemiliesof the young ntaucl)e'«, 
IS extensively practised ni some coun- 
tries where the plant has been long ainl 
very successfully cultivated. Some piactic.d 
wiiteis however object to this practice, they 
sa^', as the lesuU ol expenence ; hut, as Ihe 
expeiiments made to piove this position aie 
not detailed with sutlicicnl exactitude, to 
enable me to deteimine their value, by an 
examlnatiun oi the ciicumstances that might 
liaveun uniavouiahle eflectonthe lesult. and 
as they aie at vaiiancc with the principle of 
vegetable physiology, I teel disposed to doubt 
their Hccuiacv. As this is a practical question 
of great iinpoi lance, and one winch can only 
be SLt a*i lest by a seiien o( caiefuUy condiii ted 
expel iineuts, 1 must, for the pieseut, leave it 
111 the liands of those who enjoy oppoi tuiiities 
of examining it in that inaunei, and shall feel 
much indebted any one who can give me 
practical intoi maiion, on thi.-, oi on any 
olhci, point conuected with the cultivation of 
cotton. 

I have been induced to enter, thus largely, 
on the consideration of subjects conneciHil 
with the cotton trade, for the sake of sIiowuk 
the advantages India is alieady reaping iioiu 
her, as yet compaiatively limited, engage- 
ment in this branch of commeice, and of call- 
ing atiention to the much greater ones she 
rray expect to flow fioin it, as the iewaid.s 
of industry and attention to inciea.se the q'jan- 
tuy. and improve the staple, of the aiticle 
which forms its basis, in the hope of inducing 
practical men to lay the results of their expe- 
rience before the public, for the guidance ol 
ttieir less informed neighbours. Astheieare 
but few Europeans engaged in this culiuie, I 
irioie especially address myself to intellisii>^^ 
and well informed natives, many of whom aif 
readers of this Journal, and, among wliom. 
1 feel assured, theie aie many, both able and 
willing, to furnish much leally useful iufoi* 
maiiou, acquired during a series of years devo- 
ted to agricuUiiial pursuits, but who aie kept 
back, either by supposing that they have no- 
thing new to communicate; or from a dtstiusi 
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111 tlieir iiualiHontion^ to leiluce. ton siutaKle 
hum for puhlic.ition, the results of tlieir ex- 
peiienre. lo all j&uch, the witter of thian 
miimoiaitd I oHTeis hist a«iHi»t%Hre. amt, in tin* 
hope ut inuie rapidly exIi^udiDg our kiiowle(i(;r 
ut roiton cuttiiie, well a-i (oiwari(in< iUh 
wishes ot Kovei nnieiit in the iinproveitieut ot 
our coiniiieice, will, with pl(->H<iute, i'iidri>e 
hirnselt with the irisk ui rai lec-tiiii' lor puhl - 
caMuri, ail really pianiral roKiiriuuu ntion-i 
liut may he addressed to 

I'he tollovv tnir aie some of the points on 
which Milormaliuii is wanteil : — What is the 
depth Ui winch the soil ahonld he tiiine<l. hv 
ploiighirif; o^digg;iiii;, lor coUon cultiv.nioii ( 
What aie the advdiitag'^s or disad Vdniages ol 
sKwing in io'Vn a<i complied will; hroail ca^t ? 
Would "Owing dniiiiK the earlier penoda of 
tin- rainv ^e.ison, he pioduciive of iaruei ciop", 
oi iiniiiovf' tiie "i.iplc of the cotton* What 
aic ihe eff'-ct-i ul ciopi-ini? the top shoots about 
ihe iiriie ol tloweiiin; * In Spam, and the i."- 
jJllll^ ol the Vleditci raiiean , wliHie cotton hn-^ 
ticen long cnitivah d, aiiil gciiHi dl i y in America, 
iiie gioniHl IS luirndto tlie depth of tenor 
1 wtU e nu h»‘S Ol inoie in tliia coniitiy, larelv 
10 hall ihal deplo. in Ito'se coimtiies toe 
luw "y-»iemH usually adopted, and a oigular 
iiircii'hange nl seed practised, it oeing obsei vi-J, 
mat fau Clops iletefioiaie hotli in C)uanlily 
iiid quality, ulunthi'. h neglected. IiMtIiis 
country hotli pr.*ctice> aie almost un'^nown 
The que^lu*n ol the he't lime loi sowing is a 
local one of -sea-.on, ami mu-t l e detetiuincd 
t)v coiiipai alive iMii Is, iioidt in the satffe held, 
ami on plants plactal, in eveiv oUier re‘*pecl, 
111 the same ciicuiiistancc". I hat ol cropping 
iiiU<Ht, in like nuiiiiiei, be oeleinuned by cuin- 
paialive txpeiiM.enta on planN placed, in 
every respect, in simdai circumstances W ilh 
lespcct to this Opel at. on, 1 may ic^icat that, 
as ilio oh)ect of It istoietaui the two rapid 
flow ul the sap, and favour tlie cone tnti alien 
of the ^ccieiioiis on whuli the foimalion ot 
lloweis and liuil depends, ji is es'.eniial to its 
success, that It be ilone in veiydiy weather, 
and on rdear dnvs (expn-ure to biigbt sun- 
shine prevents blei ding ), consequently the 
stale of thr* weaiiier "hou.d be noted, in con* 
ru'ciion with ileiaiU of expei iinerits illu.strative 
of this biancii oi the enquiiy.” 

This is a valuable paper, and we shall refer 
to it again. 

Art. V. — On the employment of • the 
Electro-Magnet as a moving power : 
with a description of a model machine 
worked by this agent. By W. B. 
O’SiiAuauNBSHY, M. D. — Quarterly 
Journal of the Calcutta Medical and 
Physical Society, January, 2837- 

We have already alluded to the prodiic- 
duction of motioa by magneto-electricity, 
and to mechanical contrivances by which a 
body might be made to move continuously 


by magueto-elcctric agency, and to the con- 
trivance of Dr. O’Shaughnessy exhibited 
at the Government House in November last ; 
the results of which our zealous professor has 
published, stiangc to say, in a woik that will 
be read but by few. To ie.srie tlie ineri- 
toiiou.s exertions of our friend from being 
buried in oblivion, and to spicad far and 
w'ulc eveiy invention tending to promote 
useful anti impoitant results, we shall 
again curtail other levievvs this month in 
ord<ir to give the paper in full. 

“ In the present and a succeeding paper I 
propose to give an nccoiint of .some experi- 
ments I recently jiiatitutcil with the view^ to 
apply the toicc of the Klcctro-Mngiiet as a 
pracLicitl woj king power. As there are seve- 
i.il inrmbcis ol the Society to whom electro- 
iiiagnctic phciinmcna arc but little familiar, 
I will in the lir."st jilace briefly touch ou such 
of the facts pi cvionsly estnbli.shcd in this 
science, a-, at c essential to riie cuinprehension 
of the evpiunients and iiioJlIs X shall subse- 
quently uca-enhe. 

1 he leading fact conneclcrl with the pre- 
sent object, IS the magnetic effect produced 
by clcctneity in motion through galvanic 
conductor-^. JiCt a plate of copper and ano- 
ther of /ine, not tom bing each other, be 
immersed in water acidulated with sulphuric 
or intnc aod, and then let a w'iie be made to 
touch both plates out of the fluid : the wdre 
becomes inagiietic itself, and, if placed at 
right angles to a bai of iron, renders the 
iron u magnet also, if the wire be removed 
fiom cither plate, the elect lic circuit being 
thus broken, the maguetic effects instantane- 
ously cease, and hotli wiie and iron regain 
their original neutrality. In conformity with 
this principle if we take a copper vviic cover- 
ed with silk, and wind it in a close spiral 
coil round a bar of soft iion, and then bring 
each end of the wire into contact with the 
copper and zinc plates, the galvanic current 
flows at right angles to the bar through the 
spiral coil, (the covering of silk preventing 
any lateral communication) and the bar be- 
comes a powerful magnet. If swung so as 
to move freely it places itself in the magnetic 
meridian N. and S. Its ends are strongly 
polar, N and S. respectively : it attracts 
iron and the dissimilar poles of other magnets 
with great power. If instead of using a bar 
we employ a piece of iron bent like a horse- 
shoe, with the terminating surfaces ground 
and polished, a powerful magnet is obtained, 
which will support a great weight, while the 
spiral is traversed by the galvanic current. 
Several very powerful temporary or electro- 
magnets of this kind, have been constructed 
by various experimentalists. The most 
remarkable is that made in A merica at the 
Albany College, which supported nearly a 
ton weight. Mr. Marsh of Woolwich has one 
the legs of which are but six inches long by 
one and a half square, which supports 500 lbs. 
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The next remarkable property of these soft 
iroD electro- magnets is, the instantaneous 
change of their poles on changing the direc* 
tion of the galvanic current. If the ends of 
the spiral in contact with the galvanic plates 
be made to change places, that which was 
originally in contact with the zinc being 
brought to tife copper, and vice versft, the 
poles of the temporary magnet are changed 
on the instant too: that which was north 
becoming souths that which was south be- 
coming north. Though itself is not quicker 
than the velocity with which this change is 
accomplished, even in the largest bars of 
iron which have yet been made the subject of 
experiment 

These facts are well known to all students 
in physical sdence. They have been esta- 
blished for some years, and are mentioned here 
but in connexion with ulterior matters. On 
obsdirving and reflecting on them, it is impos- 
sible to avoid the impression, that, by appro- 
priate mechanical contrivances, this enor- 
mous and easily generated power could be 
made available as a mechanical force. But 
the difficulties which beset the attempt are 
many and important. In the first place, 
though the sustuining power of the electro- 
magnet be immense, the force operates 
through such a small distance, that the mag- 
net which would hold up one hundred pounds, 
would not lift one pound at the distance of 
two inches — nay, at one inch. Here it is 
true ws have the magnetic attraction^ in 
antagonism with the attraction of gravita- 
tion, and it is but the difference of the two 
forces which the electro -magnet is exerting; 
nevertheless, even when we exclude this 
counteracting force, as in arrangements 
afterwards to be described, the space through 
which the electro magnet attracts is very 
limited, and varies according to the object on 
which its attraction is exerted. Thus with 
soft iron the distance is exceedingly minute ; 
the poles of another electro -magnet are 
drawn from a greater distance ; and the 
poles of a permanent steel magnet through 
greater still. 

The second obstacle we encounter is so well 
described by Mr. M’Gauley in his paper pub- 
lished in the Appendix*, that 1 shall advert to 
it but briefly here. It is the power which 
the poles of a strong electro- magnet have 
of superseding the polarity of a weaker one. 

'i hus, if we place the poles of a horse- shoe 
electro magnet tn contact with those of a 
weaker one, so that north is opposed to 
south respectively — ^if we change the poles of 
the strong magnet by reversing the direction 
of its exciting galvanic current, instead of 
the strong repelling the weak, it continues to 
attract the poles of the weak — these having, 

In fact, been reversed by the mere change of 
the strong one alone. 

To overcomc..these difficulties, and to pro- 
cure a machine moved by soft iron elertro- 
magnets, several attempts have recently been 
made. 1 have eolleeted and laaerted in tlM 
Appendix every notice 1 eonld find on 


sttbiect. Of these Mr. M^Ontdey*! eoutri. 
vaace of the magnetic pendulum is infinitely 
the best t that of Signor Botto being on the 
same principle, but much less skilfully avr 
ranged*.The American modelf ii so obscure- 
ly noticed, and the paragraph relatluff to it so 
very like a wild newspaper exaggfcrauon. that 
it is impossible to form any precise idea as 
to its construction, its advantages, or its 
power. For Mr. M’Gauley^s model 1 may 
refer to his own plear and acenrate descrip- 
tion. Its chief defect is the mode in which 
the power is applied. Though the pendulum 
moves through a w'ide arc, still it is acting 
merely as a pendulum through the whole of 
its vibration, except in the very sniall space, 
where the magnetic attraction is exercised. 
The force acquired by the pendulum in fallinfr 
through half its arc. is necessarily expended 
iu lifting it through the other half. In the 
whole of the intervening space, then, between 
the limits of the magnetic attractions at 
either side, no available force is in existence. 
Again, the motion, being a reciprocating one, 
has to be converted by a crank and a fly 
wheel into the rotatory one required for 
locomotive engines. Thus a great expendi- 
ture of force is occasioned, which, as 1 shall 
presently shew, may be economized by a 
different mechanical arrangement. 

Od commencing my experiments in July 
last, my^rincipal object was, if possible, to 
apply the force directly to the moving of a 
wheel. ^ Could this be accomplished, it seem- 
ed to me that we would use the whole of the 
magnetic force, unopposed by terrestrial gra- 
vitation — that we would act at the greatest 
possible mechanicBl or lever advantage — and 
that should one wheel succeed, a series might 
be so arrapged together, that the maximum 
of several forces might be made to co-operate, 
so as to render a number of the small spared 
magnetic powers (say 12 powers at half an 
inch), equivalent to one power acting uniform- 
ly through the whole space, say six inches. 

The first set of experiments was Instituted 
for the determination of the circumstances 
under which the ; oles of one electro-magnet 
overpower those of a second. A pair of semi- 
circular bars of equal size were provided, 
wound with spirals, each spiral connected 
with a separate galvanic battery, and the 
attracting poles of the semi-citcles brought 
into contact: See fig. i. 

On changing the poles of B, by moving the 
end^ of the spiral wire from the copper to the 
zinc element and vice versil, the |^s of the 
magnet A were overpowered and changed 
also, without disturbing thdr toiret, so that tbe 
semi -circles continued to attract each other 
as before. Now in this experiment all cir- 
cumstances connected with the two semi- 
circles were as eqmd as possible. The bat- 
teries were of the same s$ze and same strength, 
bars of the same weight and dimensions, cut 
of the same piece of iron, the spirals were of 
the same length, dec., still Ime magnet B 
overcame the poles of A. By reversing the 
experiment, that Is, removing the wires of A 
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instead of the ^iame effect was pro- 

dnced. 1 was for tome 4ime ^altdgethcr un- 
able to account for this oec^enee, bttt deem- 
ing it likely that the mom^ntdry interruption 
of the drcuitf caused by moving the wires, 
might have enabled the electricity to accu- 
mulate and act with greater inducing energy 
on the restoration or the circuit, additional 
experiments were made which justified this 
view of the subject. 

If, when the pole wires pf A were mecha. 
nically changed, the circuit was broken in B, 
by removing one of the wires for an instant 
from its plate, and then replacing it, both 
galvanic currents then acting with equal 
energy, the magnets held their respective 
polarities : no overpowering took place, and 
A ceased to attract B, which accordingly was 
repelled, 1 should observe, that mechanical 
supports and guides were used in the experi- 
ment, which 1 have not delineated in the 
diagram. 

This fact of the increase of magnetic energy 
given by interrupting the circuit is one of 
much practical moment. It is n necessary 
consequence of the restoration of electric 
intensity f brought about by ihc breaking of 
the circuit which Marianini described m 1828, 
in his paper in the 38th vol. of the Annales 
dc Chemie. I am not aware that the effect 
of this renovation of power on the eUctro- 
magnet has been previously studied* It is 
well exemplified by an experiment which may 
be readily performed. If we e^ite an 
electro-magnet by a battery of 10 pairs of 
Wollaston plates, 100 water, 2 sulphuric, and 
1 nitric acid, by carefully but rapidly loading 
the magnet, we find its maximum sustaining 
power, say 20 lbs ; add another pound, and 
the keeper and weights fall off ,lf we noyp^ 
attempt to load the magnet again, we find it 
will not support more than half its previous 
charge. But if we remove one of the wires 
for a moment from the circuit and then re- 
place it, the magnet wilf then sustain the 
same weight as at first. Or we may take the 
experiment under another modiHcation. 
Load the electro-magnet with its known 
maximum weight, say 20 lbs., and allow the 
action to proceed till the weakening energy of 
the battery allows the weight to fall spontane- 
ously ; try to replace it on the instant ; the 
electro-magnet will seldom support as much 
as 5 lbs. ; but if we interrupt the circuit for 
a moment, it will support 18 or even 19 lbs., 
and allowing the successive charged to 
fall, and repeating the experiment, we find the 
magnetic force sink gradually to zero as the 
force of the galvanic action declines. 

To revert to the overpowering of the poles 
in the instances above mentioned, further 
experiments shewed that f,his action only 
occurred when the metallic surfaces of the 
bars were actually in contact, and that the 
interposition of even one leaf of paper glued 
on the polar surfaces prevented the effect in 
question. 

The practical aepUcations of these facts in 
the censtruciioa ot machinery to be worked 
by eieotro-magnel, witt be aufiiciemly ob- 
vious in the sequel of this paper, and on pe< 


rusal of Mr. M'Gauley*s aiticle in the Ap- 
pendix*. Another and an interesting question 
presented itself before any wheel model could 
be constructed } viz* — whether, on the excite- 
ment of more than one electro- magnet by 
the same galvanic battery, the rnagoetic force"' 
was divided in any definite pioportion between 
them. o- 

The apparatus, No. 2. delineated in the, 
plate, was employed to decide tikis question; 
it consists oi a smalt wooden table-shaped 
frame, on which several small electio-magnets 
may be placed, so that end< of the spirals of 
one or more may be dipped into little cups 
of mercury and lemoved at pleasure, without 
disturbing the xeneial arraneement. One of 
th^ set IS placed with its legs vertically, so 
that a keeper, scale, and weights can be at- 
tached to it. 

'I'iie experiments were made with 12 small 
horse-shoe eiectro-rnagnets, two inches hong, 
halt inch diameter, one inch interval between 
the pules, and each wound with an equal 
length of silk covered wiie. 'J'he battery em- 
ployed was ten 4-inrh plates of Wollaston's 
con>ti action — exciting liquid, as in ail these 
experiments. lOOw.iier. 2 sulphunC) I nitric 
acid. On exciting the trial rUagtiei or No. 1, 
it«mppoited 8 lbs. 4 oz. The wires of No. 2 
were introduced, and No. 1 then supported 
but 4 lbs. 3 oz. Three were excited in the 
same way, and the weight supported was 2 
lbs. lOoz. When four were excited. No. I 
held up 2 lbs 2 oz. With five, 1 lb. 6 os. 
'I'hc numbers continued falling by the suc- 
cessive panitioik.ofthe excitement, very neatly 
in a direct antUmetical BubdivHiqn. When 
ail twelve were in connexion with the bat- 
tery, the trial roagnetsustained butsixbunces. 
Ill all these experiments attention was in- 
vaiiably paid to breaking the circuit on each 
fall of the weiglits, in conformity with theex- 
peninenis a ove described. On completing 
the series ol 12, the first experiment on No. 1 
by Itself waS always lepeaied, in order.to as- 
certain how much of the deciease of power 
might be attributable to loss of power in the 
battery. Wiili the proportion of acids, above 
described, the action u so constant and gentle 
thdt the weight first sustained by No. 1 was 
easily supported again. 

'I'his experiment was tried repeatedly, and 
always vviih the same results. It sliews that 
the electric force, when tints arithmetically 
subdivided, induces a directly propoTtioaaie 
and lessdegieeof magnetic powei. 

Having thus given a brief exposition of the 
elect! o-magnetic facts, essential to be under- 
stood as a clue to the foimaiiun of an electio- 
ma^nelic engine or machine, 1 pioceed to de- 
scribe the model I liave constructed, such as 
it wasexliibited at Lord Auckland's soirde on 
iheQih of November. 

It consists essentially of the following parts. 

Ut. I'HK WHEEL, 

Of which the frame Is made of llehi won<|*ii 
diaks, eighi iiicbcB in diameter, two and half iiictaei 
IflUrval at tbe citcuiiifereiice between the diaka, 
wblcb are roalencd on a cnnceiitric wooden sup. 
fori, and uioiinted on a &lcel a\le half nu inch In 
diameter. Around llili wheel, at iniervals or two 
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h4t«* ate.tf UpoM'd l%«lir* ftm«U (^or8i>-&|SKi* 


9rm «cv4Uiiip\rwcv pifi,iiif «f^vio«**a|ri»r - ^ 

nidf^^^flnf lh0 d|H)9^'»*il lOfNidy 


ft «ial oT <;ach qpim (w« Ac* <) t# ppMeitpl 
«if copper, r, ctikA fucb ill rtiimoter pimped 
codeeiiiriA wiib tht Htier^ tevi»h- 
_ * ilttle cup of ittfcptlpp m, rUiiueciod Uy a 
Ire m%h one pole of n iraivnnic ll■tle|). I he 
vWt of the ipMaiaare airaiice^r on p smMi 
OTy di«k, eo tli^i ihO eiidkof tht cc dip in a alnU* 
“ ~iBA of imeiuity, one ''Aliva)'C M«ii». fioou aO^ne 
VaieiBi the «iiifMce<M oi»<thn iiieiQon III 
I wtili the oi^^r p|(Je. of ilie HtAOly hi le 
; eeeti in the jHtr. 4H iDhe wlgee off ^iua the 
.Triilift|^diski^iofiittAer|An arranted Iif eaotl> 
twiliittfi lyellr coiiiMiiiaiioiia, toward* lAe wheel iImi 
lUo Vlre «r the maf^iei whieii Ih hniiroitlul whefi 
thd dri|^ jhi Bi rent, Ih prrpendleillAr to and l)en«aih 
Mm awfajp* of the uieiruii A ehince at liie fKnret 
t, t«ll, and 0 will make iIAh deBCiiptloii rea<t|ly 
Intellli^ihle. 

Ldt n« MOW suppose this wheeP innnnted on pm 

E ar Otipporia. and condo|.toiB fmni a u tu mit hatterv 
tOUklM into couinct with ihe wire* It ulint; to He 
ine|rif|l|||i dSteins hehMiKinc (otliewiiid It ihe 
wfiliil dHt made In’t'iurn Ilie eniallei < oppei di«k 
revOlaes if|i4neinei( ctntinualh, Hinjihetuetff/ 
the a)it!6f IroiiB »»e ee//rfy AAipKuied onrom* 
pletinp the c^ilvatilt c^pnit. 1 1ns is efft cted for 
ftpif by the fnternipied (fisk revnivii c lo ti e > iher 
Cistern, So that of ihe lw*lve irons /no ue iitnays 
tcndefcil eleotro-ma^eti in MiccrhMi m ihe 
Wfkpci turns, ns thewn m dc 7 ts In nexti (he 
lienl Iron do|ceiii8 to the Hnt!l^ of 'i ^ ahMe iho 
liortaon. It bec»m»‘^n«;ne>i( , ns «er nd uire ilitn 
toucblnc tbeeuifdWeof (he m uil r isi* m <ii hii 
icate an«le A hen hniizontal ii is still in i ni tu 
Its second wit e betna then peipendUnlur t i ml in 
the cistern. When at un aiii,ie of h«l m\ ilu 
borizoft, ttaewlie (hen etnciues fiom the ineidin 
and the iron totes all iiiaen«tu pomr l hits, hi 
the rovoWitiK wheal, two in i;tiu|i|^af# alwafpisaxi n 
ted, tlieir poles belnn Jti alfleni^e otdet, 'ibd the 
maKiieilsm of each tniTy exists wliile the tnui iron 
is passing ftpmSO'* .ilnne to 80'' below the itoii/on 
alieriiate order of \^he poles is ei smed It) (he 
S||ns of file spirals of each iriatuet bein 4 alieriitir- 
J^rossed...au ihaieite siircesstve poUs af ibe same 
sl4c are in cnntact alteiiiatel) with ipe cibL and 
copper ends of the Mliier> (see flgjires 4, mid 0,) 
The tiext|^gisauilhi ppri is 

VUE EKIERN^AL Oil nUNCIPAl CLECI ItO- 
MAONfr. « 

1 *^ It consists of *1 har of st^fr iron, hent so that the 
fees are parallel to each i ilier at the disiiiireatf 
(WO inches I he lees ol the I nr eitipinvrd in niv 
flist I xpet intent. Wi le but three itu lies lone | in 
diameter It was wound with h d mble npiiai In 
the usual inaiuter its Biisiaiiinie (nice, wH« n rx> 
cited by a (en plate -i-iiich Wnlli^ion’^ haifeiy, 
aver.'i^e I 30 Ihs It weighed with kb hpirals coin- 
pleie, 11 Troy ounces. 

This electro masiiei was ptRced horl/nH'iHi » n 
a Wooden support- Us lex* «>! the haim plane 
with, and close l« but not U ntliin , rlie ppesr ntirii! 
less of the hoi izontai wheel iiMJoei ihe ends of 
the spirals Iroin this eleciro-diaKtiei uere led lo 
cups couialnlne iiiercurv, m connexion wiili the 
poles of a galvaiiK hitifi). ihrnnsh a innirahie 
system of conductors, dLViited bo that the revolmi n 
oflbe wheel thaiiKra the pol«s »f the rxieinai 
magnet every time that one ni ihe wbeel-niaviiels 
trecobies boiizontal, (s^ (le. 7 ) Hits put of tht 
model I sbatl next desclii>« , 1 ierm it Biiiiply 
THF POLElCHANHhR, 
aud Its consiru^tioit is illustrated in the lies. S, 0, 
10. mid 1 1* 

The object of this contrifiraiiro is, to lead t be 
current of electntH) alieriuKiv to the rlchl aiid 
leftside oPlecirl the piincipKl calemai uiagfteL 
We accompUsInhlsh) auldinf fbe current dlagoMaT. 

Iv (sec Ax 10) in one lusiaut, and maklii|E it ieturii 
diagonally, so that its cf^iprsc ■from tpc baiteiy and 


|pH4i«iiii^. inrt,^ 
iffieiii pr. needs di 
bf the principal in leiui 
“IC other side ; iIb com*. 


Ax. 11 

leFtilPlp 
and rcilr^|L „, 
rraHindtliie thistle 

" I we(%e eiroulaPliales,«udb halfawiueh in di mir 
l^r, dbd an tiicti in depth, arc ml in a i 
of WoAd At'' one imJi distance (run earh other 

"Od flved wiJip aie led Iimh 
dWeii) |N» niltMi , so that I, « 8 n e at i kht an h * 
t'S and itl^lflfeiullie coniiexipii with each oili< 
lux, 4fAtbe aaine ocn^is, and so with tin le- 
iiiaiiflnA uumherB, Aj^fnay be Seen lu the piaie (fnii, 
10 and It ) Glass tnbep two inehes iii depth n, 
ri ineuted Into the caeMles In the wood, and at out 
for an inch of mercur) .ipoitted into enrh tut *• 
wow i»y Iftidlng^A sMk covered wire fix in 1 1 
^u»d auothar fwim 5 to It, it Is obtidns we rmki 
fiCivanIr current fliwv liofn | to 7 , cioss i 8 
rironlate rnniid the luttgael at 7, teiiirii from 5 to 
i >, Bu(lij|ea( ii the b itiery again m ii tetiderin. ^ 
innrili, ami ,1 sniiih pole* Ifilteu we rem ue 
(bese dia>oii il wires and insert Hires from 1 1 i 
•i»(l from §io id (see Ag. 14 > IjK current likis 
exaellv the difrerent dtrerlion insieud of pu. 
ceediiig to rr, it goes to &, which inaiead of a souiii 
Incomes a iioiih p de 

1 hese ranitecirits wires aie acrorrlinsli ro ai- 
r in ed uiih i aci of lexers nmle ot xU ml* r no t 
IliU Hh M the HtlintC'^or the luulrnn it Im i le e* 
Sljevxii III Ihe ri ntvin >, c limes the diagonal xi r « 
or dm X hi htigr I* "line fi *1111 the men tux th* il lert 
• till* 111 ixtiies till III at il)« same niiiiMin i| 

( ir III liiBt ml III* u^lx chaiit.e<i iiita* ui xvie 
the I Iig h»i|/ Iiiallexei r *. h rathe Itli* I *i|i ill 
pre eu h iTesiilbe tlie di * n il xxiie** till u 
lb* ineMuif.atil I Kill ill r>r|iiir« slip of ix rx 
XX hull theae xxiKs lie fns eiie I «i ikes ih* ei Is r 
It I Iltll* la IM (I if X ( I S ritl«l ( ' 1 UW* Hlhcii HK*<I| 

1*1X0 111^ inei iiix dll 1 brp Ik lie iuttriil c dniinui 
(tUMnii 

The II iiri,' in I f tt in *f the lon^ hon/ i nl 
l» X er 18 t II it il l)> si\. WI I s pi If rd p ii i lei lo ih 
d*rrc, hiW in inch xiiiliiri tin * in iimieirm i or tl 
xxlierl, and imneliaiiix aiios ihe lrx,Hol*i It 
I Uriisle wheeUiii i^iiel see II4 1, rr ri Hx 1 is 
iiiiiii( neiu tjie 1 ’bs of lh» p im ip 
wuiiiiet {h« ig ev/rv time ihil one <»! iht (xxilxi 
xxlieel-in liners bet >ini h Ijoi iroiKal 

let us Iheif S4i|4)p ^se j^li se sex oral parts pin rd 
on 1 iraine ax shi xvii in rhp i,ltier dinwiiig, and the 
whrein and external nsivnet excfted ear li hr » 
Woltaslnii t) liter V *>CPleii>p<aHrs Ihe wherl »« at 
rest, coiiirtiuiiK atina tluougb the pnle-chruee* 
di igoii il ilie I i/hi Hide of ih« external in xgnet h 1*, 
xve xvill suppose a n nth pule, ind the xvhee - n>i 
net at th**^ c irn aponditi|e skI* nr an an le ol o- 
ihoTe Ihe fiorir >n has i'‘s uth pole (mix nr vfi *4 
ar iha opposiie mne) • he ex'e nat niamet 1 
crblx atiiaris the tnieniHl *iu,twlufb desf u * 
the hour* 111 il 1 1 line \i thi^iunneiii the irlu * 
the ciri ninlerenn * I Ih xxheei, ai iin » on iht I ►* 
lever ol file pole- h ih *-1 iKis ilu *inx ml on* , 
and pi rinits ihe iHieial t> till Kic p*iles < Mlie 
exreiinl Mniciiet clnoge-ihey n 1 el ih i.e * f ihr 
tiileiii li 01 xvlie* l-iiiHgiiei, XX hirli ib» y h Iff lUhlir- 
f<»ie a iriried nil ihr> aiirict ibt nest xrlie - 
iriiXiiei e\ n K> in th* same iiiniinei, owlna lo Hi* 
aliei iiating an *nsernei)t of the xvheei-inixueis pi 
VI nsl) ilesriib*fl M heu ihis, the tiexl xxh ♦ I** 
iiiHKuel, hero IKS h irieo tat tin buig lever oc h< 
chaiuer falls, rlie diojoiml c mm Miitafioii is te*i* - 
rd, (he laieial iiiiei rnpied, and the poles of tin 
external til igiiet again rlnu-rd I bus the exit e 
iial iiiignet t baiiges Its poles every lirne an inter- 
nal magnet pienents, and as the change niakix 
(he opposite and hon/rnitai tnagiiefs repellent, lud 
Hie exteiual and upper whrel-inagnei alHaciivc 
rapid rotplloii fnithwllli ensues* . 

The uiudel Uius coiisii nqied was Oulshed on 
btfa octuher, and immediately tried* and on »hP 
itisk atfempi U mere fhau fuiAlled my aiiHciP" 
tto»§ The inpmeiu ibe balicrics were ooiinefi'"’ 
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«ltii ifc^ninanrti*, ilie wheel rtHUert «.ir, mirt from 
iit« (Ir*l movetiieiii «nMkrd ihir wiili 

I he velocity with whM lt it revolvi^il wot 
v!tv coii»i«lertthU-n!*inel), 4O levolinloii* in « 
•niiitiie; «'*'• WM|»iyfeciU iiiiifimii m 

! , u» the ttJilveiilc e*cJn*mellt was tii«i»tiied. 

-I In* force wa»»« *ieut that itie Bityp«|i of the ex- 

iViiial «*“ r»-i*ea«ea»y dmned InwaitU i« 

ii.« wheel, mid the iiugnetB cmiie in roiiuci with a 
mioke ih.«t madP t|ie name vihiaie, to lUivialethU 
we were ohlictil to n» »•» unotherveiy ft^Sniitt iup- 

||Olt* 

Seveial expeiimeiit* weio aifbaec^iieiilly made 
w, III ihlB model, .IB Wfli to deic.mliie it* aito ^ 

wiiiKiii" iiower.n* to ohiiiin tlio iioveafurj dma 
I,. I ihe coiifctnicti..ti of a l.irt-et iiiachliie, 

A comI wa# aiNtihfd to the axle, made to nhit 
(.vr-i .1 piiili'> half an iiu-h In djaii^tei, and cp- 

uecied will! a *< iile. tin atartinii me ihe 

•ixlr* luted 10 Milt oUnreB while ih.* Wheel w** re 

iolviiis! f“ii' lioiep, midai'ot iioond wlnle'ie- 
ah'iiii ihinj inii»» per ikiinnu . ^ 

1 Inf exioriiiieiits weie riuiile ihe whi'fl being 
exntid l>i one «f IV .illuaion'is ten-nlaie 4 -inrli 
ti.iii‘'liii tiie eMeiii.il iniiyliet hx Miinllier liom;li 
Mii.iJmi. On ii(Mlii!f a aeniiid lioiah 
,,Mh( exi.rnii ii».i!'ii' i. the Veinfiu heranie ■<» 1.1- 
,,iil tvt could wiili tiillK iillt toMiiilll.i iliee>e. I he 
xiliKili M,I8 siiHil.iiii uniMistd IM aitdiii.* liu «f- 
r lid ii’oiijli III ilie wheel iii«int'l if tin* exurniil 
iiii^nit ”1 he H|ir. (I 01 III! wheel was ll•il|rl|.llk• 
,,i, r UK II MS. <1, in ciiiiiM filii!* « II li llie b.iliei\ the 
h < thin imI null wliuh ilii eNterusil •. .fnit wh 

^, 1 . M I, ,1 1(1.. lit • <l>< to mentfiMi iti it ihe 

infill lie was MniM'eil .U |il» I'Ofe l>s n.ii.ixlii" .itfs 
I ,.| (III ( iiiiiK i liiiV t\ II • w lieldet o| Die (the. I 

I ( f the I xiei Iirtl lii.t "lei. Ill Dim ‘t«ie the Iiiinlel 
K n Dll n II III B| \. in t »| lid'*, .lod ifleio mU exlu- 
I .<1 .111. .Ml Mil kl.llio’tl « iiiveiftH/l.ill^ uli i4e0th 
>1 Novtiiilii I. 

Ukmauks. 

The preerdinfr dcseription and drawinps, 
together with the papers 1 inny refer to in 
the Appendix, are quite siifhcient tfl shew 
that the im‘( hnnism of this model ii* altoge- 
ther different fioin that of any elee ro mag- 
netic mnehine hitherto invented, of which 
any account has been pul)lMh/?il. 

The pole-ehan^er described by Mr. M’ 
Ganlcy is in principle the same ns mine ; 
and had I reecM\cd that pentlemnii’s paper 
when 1 rnmrnenred my expeiiments, 1 should 
not have deeinid it nece s.iry to construct a 
different one My model was, however, 
fiirshed and si own at Govcrnm-n' House 
before 1 received the Philosophical Matra- 
7 ine containing tlie deseiiptioii in qu< stion. 
1 q all resoeet', how.-ver, the detail- of thesi; 
pole changer- differ ) he mode of working 
the wires peculiar to mine, an I h™ glass 
tube- inn iue serve the important end of guid 
ing Ihe wires to the inercurial surface, and 
ore'.erving this from accidental derangement 
by the motion of the machine 

The application of e’eetro macncts to the 
direct attainment of a rotatory ino'i«»n heing 
thus accomplished, and all intervening and 
weakening impediments of cranks, &c alto- 


* Only one wf the spi'ais of the external nmeuet 
ivu used 111 tbe Qrti expeiiiueni« 


gether avoided, the question of course pre* 
sents itself, Can this motion be rendered 
fufficiently powerful ? and if so, can it be pro- 
cured at so economical a rate as to justify 
the expectation that it may be made availa- 
ble as a mechanical or locomotive agen|; ? 

It is but with the inmost self-distrust that 
1 would venture to discus- the firtt of these 
questions, since I cannot but be conscious 
that my knowledge of mechanics is too limit- 
ed to warrant ray speculating on the subject 
but with the greatest caution. But 1 may 
perhaps be permitted to offer a few practical 
observation-, in couuexion with numerous 
experiments i have made and am still pursu- 
ing* • 

Apparently the most obvious mode of in- 
creasin'; the power of the wheel would be by 
enlarging its diameter, preserving the same 
distance, two inches, between the wheel mag- 
nets— by increasing at the same time the 
number of the wheel magnet, and diminish- 
ing the distance between each pair, say to 
one inch. ** 

A model was constituted wiib the view to 
determine experiment, ally the effect of these 
nlterationi-. The wheel was H7i inches in 
cir< nmfeicnee, mounted with 32 magnets; 
clear iiiter\al one ineU. The arrangement of 
the diSiS, external magnet, and pole- 
changer, tiie '-ame a- liefore;— a uniform but 
extiemely slow rotat on ensued; the povier 
nt the aide was ver\ nearly the same as with 
the original model. Kvci’y alternate magtiel 
was now removed, thus making the interval 
the same as in the first model ; the rotation 
became equally rapid, but the axle not more 
powerful than in the 12 magnei 8 inch 
machine. 

« 

The same wheel was then fitted to a frame 
and senes of support^-, liy means of which 
ftinr extinifil nmgnets, each of 30 Ibh. power, 
with -e I aril te pole-ch.ingers, were biuui'ht 
to net shnul tan fan'll on lour sets of excited 
wheil magnets — viz. one set at each quarter 
of the wheel. I e experiments with this 
modtl xxtre ‘.ati'-lHCtoi \ but inconclusive. 
Each external mngnet Jiierea«cd the poxver 
appaiently in an ai ithmetic.'il ratio; but hav- 
ing no nioie than hvo sets of Wollaston’s 
jdates at m\ disposal, 1 wuis unable to give 
ihc whed magnets the fair quantity of ex- 
citement which in the commeurnneu' of this 
paper 1 have shewn them toierpiire. I Lave 
little doubt that when sets of plates now in 
construftion loe completed, this form of 
model will woik w'iih tour times the pow’crof 
the fiiPt one,— or, in other xvords, lift 4 Ihs. 
tioy at its ax'e, the wheel revolving forty 
times per minute, 

A third model, on a different plan of rom- 
binntion, is now' in eonstnietiou. It consists 
of four vertical whee's, of the same dimen- 
sions as that in the first model, — all on one 
axle, and each wheel havint; an external prin- 
cipal magnet and separate pole-changer. I'he 
wneels and extecnal magnets art so set tbat 
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thr ma-^-i«uni foxcea art exerted in 
from rip lit to left, at an intirval of half «n 
inch and in nii a$>ceDdiag plane. 1 bus the 
ninth distance or interval between the 
DOiAgnets is (with reference to the entire series 
of wheels considered as a revolving cvhiidor 
or drum) » educed prnctically to a hall luch — 
or, in other words, if a diagonal line be drawn 
from the imiptict m the horizontal ph.ne on 
the right to ihnt 30 degrees above the horizon 
on the left, in each ascending half inchoi this 
dial onal theie is a magnet constantly exerting 
'itsmnximum power, 

From this arrangement I anticipate the 
most favorable results. 1 see no reason why 
it should not answer. Should it prove sue- 
ceaifuli the applicability of the electro nuipnet 
as a locomotive working power will eea&e to 
be a matter of '^peculation. 

1 he application of this power to ]o"OTiotn« 
engines on railroads is the first which 1 anti 
eifmte. Ihe recent tieatise on huomotixc 
machines by the ChevaMtr de I’anibnni 
makes me speak with some conllccuf e on this 
point His admir.iblc investigations on the 
theory and workingforcc of t le eau lagcs ou 
the Manchester and Darlmuton radwa\s, 
bhews that the power necessary for the 
puling of one tun at the avcinire is ait oHv 
on y 7j lbs l^that is, that a x' eight of bt .ca 
iiounds suspended over a pulley bv a lo.d 
attached to *hc carriage wil dnw the ton 
weight on n level railwax . My I is 

by expeiimeut prove»l to possess onf-bcvcutn 
of this power— or, in other woids, to have a 
tractive force sufficient to move more than 
300 lbs. Now the weight of the modd iiveli 
was hut 12 lbs. its batteries 60 ; and trivial 
as is this weight, thcie are numerous faits 
whidi ^hrw that it nuiy bi^ very muih 
reduced. The ma<jne(s rnnif he all h( f nw for 
instaucc, as I inferred liorn Mi lUrlow’s 
expcninents and vciifi'-d bv ui> own, o» 
infoiiiets made fiom gun Inuils \ 'iin, the 
iTio-i powerful oltheelcctio-’rv. iri.e s hitherto 
tnulc viz. the Amerunn o.ic, whah -uppoit- 
cd a tun, only weighed 27 H 

Numerous fact«, too, seem to mdiiat* thai 
the size of the galvanic batteiy ifi iv hi le 
duetdto very insignificant dnucii'^ioiis Jhe 
magnet now exhibiting in the Adelaide Gal- 
lery in London, and which sustains 300 Ihs. 
weight, is rendered active by a set of p .Oi s 
whit h fit in a pint vcsHel ; and nm btlong 
ingtoMr Marsh ot Woolwich which sup- 
poi 500 lbs. is excited hv a balterv contain- 
ed ill a h.df pint mug. Ihofcssoi Moll of 
TUi'ci^t hn*? made n JOO lbs, m gnet wndi 
has only a Single galvanic tli^U one meh in 
diameter. These fact-, aie extnmely en 
couraging, though their applw ritions to t)i“ 
object now in view ran only be made with 
great caution. At first sight, it inigh natur 
ally appear That the sustaining power of a 
magnet would be a just measure of its avail 
able force ; but I have found by repeated 
trials that Very good sustaining magnets mav 
be inferior iu moving iniotnee to magnets of 


far le«s sustaining atf ruction. I have found 
with my models tW the longer the cllstance 
from which an electro* magnet attracts a 
small piece of steel, the better is its working 
power ; and in*partial conformity with fai'H 
reeeutly announced by I^rofessor Ritchie, 1 
have found that the length of the attracting 
«li tanee ii, iiiereapcd by prolonging the legs 
of the cleetro-mHgnet, But this only holds 
good witliin narrow limits I had, for in 
stance, three magnei^ made from one bar of 
iron. No. I wifi, three inches ; 2, ten inches , 
3, thiecfprd long, — allwere w^ound with single 
spirals, and laih excited by one Wollabton's 
t ough. 'Ihe magnet No. 2jfar exceeded all 
the others in distant attractive power. 

The nppropiiate batteries for these experi- 
ment*?. and some eennomjeal considerations 
ns to the lonsnniption of acid, zinc, &c., 
leriuiieto be emsorily noticed bi-foie 1 can 
conclude this ^ apei . 

When I coniirienrcd these evpeiimentsi 
was iiopresm'd with the idea derived from the 
books 1 had enneiiltrd on the subject, that 
a Singh r'Hii of copper and zinc plates of 
model ately large si/e were the best •'Uitcdfor 
the plod let jon of eleetio-nuignetic toms. I 
soon, hoxv ever, foun I iiinplc iea«ou to alter 
jnv opinion I hav“ ni.ide ino*.t c^ten'-ixo 
tnaU o<^a gif -t II mhrr of bntt liisofdjffr- 
ent Kinds, and wPh ti c iisulls 1 shall prt 
stntlv dftii 1, I Kiuisiiig, tout the bumekind 
of Aid was used 1 tac i. 

I he pniK Ip il o i icri* s t : d w 1 t — 

I. Siiifwon’si ill I III It ami /i(i( C)lln« 

clpiii Mo mill )i > s*i 1*111* it .14 III igiii i|f evfiltrs 

3 X fim w) pie 1,1 ir t,||, he loiieiut Irt Mr 
rMmf^ lifnif u lili , b> ‘i (reiiiMiQ. 

3 An »*i » lit pilf of (OO 8 inch plHlts^beloiit- 
iii«^ to lilt* V.riiu 111 C illetif*. 

11 Ar till k-pii, ink’s flfM -1,1 lie 3 int li iroiicti 

b Ditto, t«fl|>.iti 4-ihcIi tiou,|i»iii porci'irfiii 
relu 

U. Wullnsimi’b t ii-|>l»te 4<-ii)i Ii lioiielis, (^iiiMe 

Cl 

7 siK of ProfiMsor r.^i iitm '« r^fcntlv ron- 

h'liif I ii )ii ill's , bi e I'iiiioR iniiuni Ti.iiis u II im t >i 
1631. 

K Prifrsor li ni I'* new inii/'iv of r»iii iii) > 
r <v niilirs noil .iiiim.il irii mill .me liur Ipimr l, 
1 VII 1 I siii|,iMie of L(i|i|(r siiluilnii anil diliiii eu'« 
iiliiuh .Kill 

« 

0 A in *(linr iiioii ol llie aliovp ofmvonnrmi- 
Htllll III II, III 1 r IJIIRMMI* }>l/**n ot I 3, &.t I I wO 

M|ii III* III! ill's nt copper f,ii 1.11 c, liie 7IIIL ciiiiiilt • 
tiiii il,;aiii.iii 'I. 

JO All! i*S|irili»l It'll fret of cOiippr JiJ tWO 
fei*i, a iiiml lomiil 1 1 late of lolud 7111 c 

II. A WolUsinu’R ilouhle phiU, foor Inihes 

8qii.tie 

12 A fiiinli mural, 12 imc 1 i«« by 2 , of aiinealrJ 
copper oiiii biteei lead 

13 A Unliabton'8 plate one uicii and batfloni 
liy uiie liioad. 

The effects of all these haiterlei were obseived 
on the same elecuo-iiia«iiet— vlx , lliat used as 
ilie external magnet m the flret modrU 
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ioiil*. 

13 

9 iba 

Unlit /iijc Uisanl* ('ll. 

long. 


The^^ expeiim^Tif< w'ere rf-pealed with ror- 
responUing results on «*lcctro-ma(;nPts of y 
variety of sitape, and weiglnng from hall an 
ounce to 18 ths. 

Combination^ of PevciMl of iljf^ previona 
batteries w#»re aUo 1 1 ip<l. 'I'lie CrmoUhnnk's 
Houghs nnd re.i!-*, muUiplied lo anv uumber, 
were invaiiably nselese. But Daniefs cans 
and Wollaston’s double plates gave very 
different results. *l’hu^, tiiough one WollA- 
ton plate supports l3 Ihs., ten of these plaif s 
support 38, and twenty plates 47 lb's. rheie 
are, I may mention, two niode< by Hhich 
these batteries may be asioctated, as is well 
known ol coiiise to all expe»unentali«ts in 
tins department of «cienof. One is the chr. 
tntcal, where the batteries aie as « antted end io 
end, the terminal copperplate of one beini: 
conuerted with the zincot the next. ^The se- 
cond is the in which the t'oughs are 

placed sole by side, and the final copper cells 
and zinc cel Is connected with the cells of the 
same name. , 

NiimerouK expeiinnmts were made to acrer* 
tainwhetlcr doulilinc, triplun;, or qu.idiu- 
pling the nuniher of tioui’liR in ei'hcr of 
tlieae at ramreinenis cave a iiiopoitionate in- 
Cieace to the magnetic Ic.ree inip,>rtcd lo the 
soft iron, 'riie mo-t conclusive ol these tna's 
wa« made with the aiiparatii*! pievioin-lv de- 
^cnbed, (‘‘cefig. 2) \V bile in llie chemical ai- 
rangemeni the vucces^ive uddinoi.s maiJe hut 
ft trilling increment to the ‘suslaimni'; powei^ 
the -second or magnetic arrangeunMii g.ivc 
very nearly a direct increase loreveiy adili- 
tional battery. 

The copper and lead arrangement No. i2 
was formeii for the purpose of unrig from 
the solution the materials employed in the « x- 
cirement of the galvanic action. Tlic expe- 
riment answered .so well that I mean to have 
• baiteiy constructed on tins prmcplp, by 
'vhich I have no doubt I ran recover a veiy 
?r«at proportion of the acid and lead ii«ed, 
because the nitrate ol lead foimed, yields its 
andatared heat, and the metal is rearlilv 
recovered by snnelting the residue with chai- 
coal. 


On the whol**, as f^r ns my experimen's 
have pioceedcd, they :»hevv that, contrary to 
what is stared by al! durhoiitiesou this subject, 
quuuiiit,*' of electiiciiy (that amount set in 
motion bv a single p.m' of plate-*) is not (he 
.soUnnfiuence required for the induction of 
great magnetic power. “ Intenwity,” or the 
impetus given to quantltv by increiiain|y the 
mimbei of plates, wnlun eeitain limits 
seems eqiial’v, il not moie, essential. Inteu- 
.sity adds fo the sustaining power, and, I fiml 
bv many experiments, increases the altiactiva 
distance. N .ly more ; — in almost direct con- 
iiadiciion to vvbat has been Ptatod by wnteis 
on tins 4itb)ccl, 1 have reason lo believe wo 
may diminch the sire of the plates evento 
• one square inch of surface, provided we asso- 
cMff-d a number of tbe-e plates, as m Wol- 
lasion'ii ariangemont. Bui the details on 
these curious points 1 muat le^eive for ano- 
ther paper. 

With respect fo the economy of the mate- 
rials user!, 1 mav ufer to Mr. IM'Ciaulov’is 
interesting oli-'i-.v.itions in the AppL-iiflix. 
In coi 'oboration of hi.s views [ niav slate, 
that sulptiunc ai-id is now sold m JCngland 
foi one pennv the nouud , al which latc, and 
at iho pn'scut ( ost of /mi*. I would work my 
model, lifiitu a oo-’iid vveight for iwelve hours, 
foi ahoiH o’le slii'lHig SiiouiJ wi* suc’ceed 
in consi'iiotuig Ifico iiotive fMigiues on tlie 
p'an I lin\e .iiitMuple i tc* povt out, the male- 
1 i.iU w ill Ik* mo'c ( coniimKMl than the cost of 
-roam, in the piuporlion ul lenst of lour to 
oiie. 

1 am linpyiv in being enabled to ad<l, that 
the ‘•'ubjcct now eng.igmg tlie atierilion of 
one of ooi ino-l ibstiu'/n-lied engmoer offi- 
cers, a gentlenian whose genius, acquirements, 
and oppoitumties give tin* amplest promiae lo 
all his umlertalvin-’s. I am myself sanguine 
as to the le^iilt ; nod iboiigh 1 feel that full 
snrre.ss in the a*t«MniiT is beyond tny capacity 
and re-ources, I cunfidentlv expect to set, 
ere long, tlie ponderous, expensive, and dan- 
rerom macbiriftry of steam, rivalled by the 
light, economical, and harmless engines which 
eleciio-magnetism lyill piaaodtou-r conimami.’*' 
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Art. 

Bjf Wm. ^niFri^rn^ Baa,, Haitas 
MMeai Serviee. 

Account ^ the Fiu qf the Balitta. \ By 

J. "W. Knight, Esa. 

Mefeorohfffeal Register kept on board the 
Esperiment Steam Flat, during a coy age 
from Calcutta to Allahabad. By J. 

, W. Knight, Esa. 

From Assistant Surgeon Spry, Offg> 
Mediaal Storekeeper, to J. Swiney, 
\Baa., regarding the manufacture of 
* ^taaher^s salts. — Transactions Medi- 
cal and Physical Society, Calcutta, 


Tfeie first And second of these papers will 
be read with great interest by most of our 
,iwader8. Welaxnentdocuments of this nature 
dioiild have been so long withheld from the 
pnbUc. The other articles are also of con- 
sequence, one showing the temperature 
whilst truYeUing in a steamer during the 
hottest months of the year ; and the other 
on the manufacture of Glauber’s salt. 

ON THE FAMILY OF RH 1 ZOrHOREiE. 

*' The first peculiarity 1 shall iitention relates 
to the anthers, and appears to have been 
noticed by Jacquin, ill his liisinna Seleciaruin 
Stirpiiim Ameiicanarum, p. H2 andsubse- 
quently by the illustrious 13i. Brown, who 
adverts to it m liis mdU’lilc'<s account of 
Rafflesia, (Linn. Tr.triP, vol. l3, part 1, 
p. 214) in these wokL: “ lu oiuer catie-*, a 
separation ol determin.ite puiiiuiiA ot the 
membrane takes place , eithei the wholp length 
of the theca, asin IJamanieluita* and Berbeti- 
dee ; or corresponding with its subdivision^, 
as in several Lauiiuae; or lastly, having no 
obvious I elation to inieinal siiucture, as in 
certain species of Khizuphor.i.” 1 was ac- 
quainted with this stiucture lor the first time 
about three months ago ; and was then totally 
unaware that it was known to Lr. Blown. 
The first mention I saw ot il was in Brolessor 
Lindiey’s Introduction to Botany, in which 
the above quotation is cited, p. 128. As this 
structure appears to t e confined to the genus 
Rhizophoia, (that is, as I limit it,) it proba- 
bly has some relation to inteinal sliuctuic. 
Ihaveniet withit tn llhizopliora loacionhiza, 
and from the examination of young anthers, 
presume it to exist in Rliizophora Canilelaria. 

The anthers of these are nearly se^^site, oi 
considerable size, and compressed laterally, 
especially those of R. Candelaria. Their 
narrowest edges are internal and external ; or, 
in other words, situated aniicously and posii- 
cously with respect to the axis. On examin* 
tog their external surface more closely, we 
perceive numerous roundish opaque bodies 
crowded together, and apparently imbedded 


la thdfraubstftiice, aad^owards ibaif raiarnal 
edge a; daaressed liaa rtmaiag obliquely up- 
wards and inwards. TbU line it of small 
axtent in E« Cqndelariafm R. macrorrhiza 
it reaches nesyty to the tpex of the anther. 1 f 
we make a tratiavarae seoiioa at this stage, 
which, I should mention, is a short time 
before the expansion of the fiowor, we find 
that the body ot the antlmr is cellular ; the cells 
towaids the centre being much the largest and 
moi-t distinct, ground the penpheiy a cou- 
sideruble number of small sacs exist. I'he^e 
are entirely cloH^d. more or le«a ovate, and 
di8po<«ed without any obvious regiilanty. 
They are at this |>eriud filled >vit)i somewliht 
imtnauiie pollen. They are of considerable 
depth, and perfectly tiee from mutual com- 
munication. In 11. Candeiaiia no ears 
appr^ai to he developed along the outer or 
ninicous edge; in B. macrorrhiza, they me 
de\eltq ed around the wiiole periphery. They 
aie iiowever smaller and more compressed 
along the above edge tlian elsewhere, ‘i'iie 
ciicumleiential ti»sue, or cuticle, may l)e 
called, IS I eitectiy conflnnous with the mar- 
gios ot the sac'^, and with the tissue interposed 
between ihein. In B. macionhira, just 
before I lie expansion of the flower, this ti^-ue 
Ol cuticle will lie found to have separated 
along the oblique line mentioned above, and 
from the tody of the anther. Two valves 
aie thus ioimed, which, however, necessarily 
lemam in their original situaiion. After the 
expansion ot the flower, the inner valve, which 
isih^smallei of the two, separates from its 
base upward'^, and becomes inclined inwaid^. 
The outer is curved outwards, and reniains 
attached both bv its immediate base and apex. 

'J’be body of the anther now piesenis an 
alveolar appeaiance, the alveoli being more 
or lesa’ filled with pollen. 'Traces of the 
ouginal continuity of tissue re iiiaiii adhering 
to the maiginn ol the alveoli, as well ac to 
tlio«e of the depresRion>> visible on the mm r 
surface of the nalves, and which pieviou«>ly 
foinied the lids ul the alvt oh, or rather closed 
them in. 'I here is no peculiarity of sti uciure 
in the pollen connected with this singular and 
anomalous form of anther, which stems to he 
allied to that (d Viveum, so far as niay he 
jiidgetl from the rcpiesentation given in A. L. 
De Jussieu's Memoir on Captifoliacent and 
l.oranlhncem. Anaale«< du Museum, toiu. 12. 
pi. 27. fig. L.^ 

'l ive direction of the valves of the anlliets 
may he explained by assuming, that the the- 
ca, which they may be said to assist in form- 
ing, are anterior and posterior, in which ca^e 
each valve will he single. 'J'his assumption, 
however, appears to nie to be contiaiy to all 
analogy, nor am 1 acquainted with an in- 
stance ol such a disposition. Or, we may 
take the type of an amber, as Di. Brown 
has stated, to consist ** oMwo parallel folh- 
cuit or thei-ee, fixed by their whole length to 
the margins of a compressed filament die 
parallelism being transverse. In this view of 
the case, the valves will be compound; that 
is, each will be formed of half a valve taken 
from the right side, and half from the led ■ 
the line of union of the two balvee beiofi the 
line of separation in other caseA 1 
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kftow of any inch absolutely mnalogous form 
of anther ; but analogous examples of de- 
iiiscence occur ftetiuenUy in fruits, forming 
that variety knownby the ^ame of tiehueentia 
locuiicidu* A similar position of the valves 
might result from a twisting of the filament ; 
bat this does not appear to take place in the 
present ioMtance. The developmeui uf the 
pollen will necessarily present some pei iiliai- 
ities, but the great paucity of matenals has 
.^prevented me fiom following it up. 

" 'J’he mature cotyledons in Rhizophora, 
Kandelia, and Bruguiein ciecandraaie cun- 
Bolidated, and toim a mass which, towaidt the 
base (wherteil >i aitiruloted with the collet), 
is cylindrical and iiollow, towaids the apex 
fieshy and coriaceous ; the upper half ol this 
part leing geneially sornewlidl cuiiHtnc tt^d, 
and surrounded by fuugous li^sue. 'J iM»> tis- 
sue appears to originate in the coat- id tlie 
ovulum, which at some period beconne de- 
tached and pushed towards tlie botiom of the 
pencarpial cavity, in these the plumulais 
lodged in llie Iiollow of ihe cylinder. Coi- 
re<ipon(iing with ihi*' stiuctuie, tlie ovarium i^ 
only i or 4 lulenor, the upper part ol the coii- 
aceons capMile being, as ii weie. exsei ted^. 

In lii ugmeia parvifiura (Wight and A i noli ), 
nnd probably in all tiie genuine specie- ol 
ihis genus, llie rolyleilons are difclinct, fleshy, 
•and plano-convex ; they aie not articuji^ied 
with the collet. 'I'hey are beside!) enclo^ed m 
their original integuments, these being only 
open nt the point ol exit of Hie radicle. In 
these two, the capsule is almost w* oily in- 
terior, and cntiiely enclosed within the calyx. 
The plumula in 15. pniviHora is lodged be- 
tween the cotyledons, and sunounded wiih a 
trausparent mucihiginoiis fluid. 

The mature ludiclc'^ con-tst of a ^'enfial and 
peripherical system, the tis-iies of which, al- 
thou.Ji continiiniis, piesent an ohviou.- line of 
demarcation. The chid bulk is ceiiulai, the 
cells abounding in amylaceous maiter. The 
propoitionrd woody fil iewanes extiemely ; 
in Rliizophoia Candcdaiia ami macioirhiza, it 
occuiH throughout ihe central -y-lcm, aii'i is 
excessively tine ; in lUuguieia deenndia the 
picportion of fibre is exceedingly small, and 
confined to the circumleience ol the central 
system ; in Kandeha ihi>. ii‘>.sue is very deii-e, 
and exists only lowaids the apex ol the e.anie 
system, and has no coTnmuuication with the 
collet. The pioportion of ve'^srds is in the 
loots of some species exceedingly small, in 
others they appear to he altogeliiei waning. 
1 may add, that the central system subsequent- 
ly becomes tlie wood ; the ceiiiral cells, at 
least in Bruguiera parvifiora, remaining un- 
occupied, and forming the medulla. 

with respect to the exsertion or lifting up 
of the axis (soul^venienl), 1 may icmark, tliat 
to all appeaiance it occurs in ihe genus Khi- 


* Both Jacquin and Gertner have mistaken 
the structure of the fruit of Rhizophora The 
ConsoUdated coty ledons form the ** crus** of 
JacQuin.mtd the displaced integuments are the 
** albumeu** of Qmrtncr, and the ** culyptra** 
of Jacquin. According to this author the seed 
is limited to the radicle and plumula, while 
the cotyledons of Oertner are the outer por- 
tions of the plunula. 


^phora, andie carried to ttagireateeiegteot, 
perhaps, in R. macrorrhiza It is not difficult 
to conceive this effect, when we take into 
consideration the number of roots ibat deacand 
fiom ibe branches to the ground* These 
must, dating their growth, meet with consider- 
able resistance at both extrenittie.«« The arch* 
edtuim which they invaiiabi^ assume, after 
uenei ration into the eaith (The convexity 
looking upwaidh), is a necessary consequence 
of tliai resistance. 

Tile Linnean Genus Rhizophora eppeam 
to contain the types of three genera. The 
celebiaied De Candolle, however, keepa it 
entile. 1 may lemark, ihat in an order the 
genuine constituents ol which have, with one 
except ion, ilefiuite stamina, their constant 
indefinity in that instance, may, 1 should 
imagine, le relied on as a valid character , 
Katuleli.! seems Iheftfoie, and on account 
of tile struciuie of llie petals, a good genus : 
and IS adopted by Alessrs. Wight and 
Arnoit ID I heir valuable Prodromus Flora 
Penin.sulae Indim Onentalis. Bruguiera 
IS not quite so satisfactory ; since B. de- 
candra, Itoxburgh’s Riiizopiiora decandra, 
the figure of which in Ins collection of coloui- 
ed diawtng- belonging to the Honorable 
Company*.- Botanic Gulden at Calcutta is 
exeelleni. has ihe fiowei of Bruguiera and the 
tiuit ut Utr.zophoiu. 

I .shall conclude with a synopsis of the Rhi- 
zophoiem which L have met with on the coasts 
of the Tenasserim Provinces, between the 
parallels ol 16^. 30’ and 12?, noith lalitnde. 

Rhizophorha., R. Brown Gen. Re- 
marks in Appendix to Flinders's Voyage, vol. 
2. p. 649. 

1. Rhizophora Linn, (ex parte). Dec. Prodr. 
vol. 3, p. Bl, (ex pane). Wight and Arnoll, 
Piodi. Floree Peuins. Indice Onentalis, vol. 
1. p. 310. 

1 may here remark, tiiat if the peculm'' 
stiuciuie of the antheis he confined lo tin* 
genus it will piove a valuable addition to the 
genetic ch,i racier, — It appeals to me, that two 
very disiiQci s( ecies have been conlounded 
under R. Crtudeidnu ; these I projtose to 
chaiaclei I'^e astuDows: 

]. Cande'arM (Dec.) foliis ovalibus mu- 
cronatO'Cuspiflavis, ptdunculi.s peiioio bievioii- 
bu- siepius 2 floiis, floiibus 9 - 12 andns, liuc- 
10 us mibulalo-clavati- imtantibu!-, Dec. loc. 
cir. p. .T2. Wight ami Ainotl, loc. cit. p. 
310. Pee Candel Uheetl. Rial. vol. 6. p. 61, 
l. 34 Rlangium (’andclaiium, Rurnph. Ami), 
vol. 3. p. 108,1.71. 72. 

Hab. add hitora limosa niaii.s et sc'-iuano- 
runi orse Tenasseiim, ubique Floiei Apnli. 
Maio 

Arbuscnla coronh lath fere herr.i-plifeiick. 
Flo es albi. Petala angusia, sublteviu, per 
eesiivaiionem stamina non aniplectenua. 
Stamina seepissime 12, quorum 2 sepalo cui- 
que, 1 petalo cuique oppositu. Radicula 
(exserta) 1-, l^-pedalis. 

2. R. macrorrhiza, miAt, foliis ovali-ellip. 
ticismucronato'cuspidaiis, cymis nuiantitus 
diohatomis r><:tiolos excedeniibus. flonbus 
8 andris, fructibus subulato-clavatis penduiis. 
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R. Ro»b> FI- Tniiicaf vol. Q i*. 

459- iCjuAileiii icnneift picte in Hoi to Bot< 
Calcuttensi as^ervam, vol* 8, t 115. bona 

Hab. aecufl liUora Itmoaa mans circa Mcr- 
prui, orae Tenasserim, copiose. Floret Aprili, 
Maio. 

Arbor 25-peHalis* corona parviV Flores 

■emper octanfin, suaviter odorati. PemU 

alba^ conduplicata, margmibu# viUosi^i. Sta- 
mina 4 aepalis, 4 pet;al»s opposiia et his per 
mstivationem amplexa. Radicula (exseita) 
ipaxlma, 2^ pedalis, sui veriurn«:a 
■-'Jl'hia appears to differ from R.Mang^leorLin- 
naus, a native of the western hemisphere, in 
thoForm of the leaves The hnlut of these two 
speciea is very distinct, as is likewise the form 
of their anthers. The fact of the fruit of R. ma- 
crorrbiza being pendulous, results of course 
from the greater length of the peduncle. 1 his 
ini lU Candelaria is so short, that the germ in.»- 
{*<*# ^ Virhich is at first erect, subsequently 
li^iOm^^rVed downwards by its own weight. 

, l.Lj|(<a34l>aUA. Wight and Aroott. 

RhiljPiOfa $ Kandelia. Dec. 

The character of the ovarium, as given by 
Wight and Arnott, is at variance wuh the 
usual fitritcUiTB of the order, and with my 
own ohacrvaiions. I have found it to have 
the ordinary structure- 

K. Rheedei. Wight and Arnott. lor. cn. 
p. 3ll. Isjerou Kand«*l. Uheede. loc. cit. 
p. 63. t. 35. RhizOphora Kandel (Linn.) Dec. 
loc. cit. p. 32. 

Hab. ad ripaa limosas fluminum one Te- 
nasseiim, prscipuc ostia versus. Floiei Sep* 
tembre, Octobie. 

111. Bruguiera. Lam. 

• Floiibus 8-petali«. 

I B. cylindrica ( W. and A.) foliis lanceq* 
lalo-obovaiis subacutis, pedunculis 1—3 floiis 
peiiolis paullo brevioribus, ralycis fructus la- 
ciniia paten ti-reflexis, fructibus cylindraceis 
acutiuscuTH. 

B. cylindiica, Wight and Arnott. loc. cit. 
p. 3ll. Rliizophora c.vlmdnca, ( Linn.) Dec, 
loc. cit. p. 32. Kanil-Kandel. Rheed. loc. 
cit. p. 59. t. 33. 

Hab. secus liitora Iimosa Insulie Piilo 
Gyoon et Madamacan, ran us ; florens No- 
vembre. ^ , 

Arbuscula. Flores vuidescentes. Calycis 
lacinis Itnearee. Petala albidfi, apu-ibus 
ciliato-pinnatihclic. Fruclus penduli 5 — 6 un- 
ciales. 

Rheede’s figure cot responds tolerably w'ell 
with my plant, which is di-Nlinct from Rox- 
burgh’s Rliizophora paiviflora. 

2. B, parviflora. (W- and A.) foiii® lance- 
olatis vel l.'im eoiato-ovalis ohlusin-culis, pe- 
dunculis petiolonim loncitinlmc dichotoine 3- 
floria, calycis fructus laciniis eicciis, f/uctibus 
obtusis. 

B. parviflora. Wight and Arnntt loc. cit- 
p. 311 fsine charactere). Rhizi-phoia parvi- 
flora. Roxb. loc. tit. p. 461. LpiKlem leo- 
nes pict» Supplr^oL 2. t. 4. 

Hab. inter alias Rhizophoreas in insula 
parva, angllce Madamacan dicta, Mergui 
proxima. Floict fructiisque profeit ab Oc- 
tobre usque ad Martium. 

Arbuscula eleiranfi. Flores viridi lutescen- 
tei, 9 ttb»odorati. Calycis tubus elongatus.^ub- 


fusiformis.^ Potalti Intescentia. ciiiata* Fruc- 
ttis subcylindiici,4-<-5''unciale«, penduli, apt- 
cihua quasi inincati et medio foveolati. 

♦ ♦ Floribus 10— l3*peUiH. 

B. gymnorrhiM (Lam-) Wight and Ar- 
nott. ioc. cit. p. 311. Kaodel. Rheede, toe. 
cit. p. 57. t.5l, optima, t, 52. main. Man- 
giurn eelsiim. Rumph. Arnb. 3. p. 102. t. 63. 
mala. Rliizophoia gymnorrhizn, (Lion.) 
Uoxb. loc. cit. p. 460. F.jasilem tconeh picm 
vol. 8- 1. 114- 

Hab- ad littora iimosa ores Tenasserim ; flo. 
reno per totuin uiiniim 

• * i^pectes inter Rhizophoram et Bru- 
guieram media. 

B- decandra- «nihi, foliis obovatis ohtui;ij;. 
simis. ffoi'ibuc dense capitiilatis, calycibns 5- 
p-iititis, fiuctibu« clavatis suU-atis. 

Rliizophora decandra, Roxb. Flor. Ind. 
Svnopsi**. Ms. KjU'^dt'm If'ones. vol. 8. t. 
1 16. optiiKii. Dec. loc. cit. p. 33. 

Ilab. ad littora limo-a oise 'I'enasscrim, ad 
M 1 ftaf an et Mergui Floret per inen«e« caliilos. 

Krulex .‘-aepiiiH humdiji. Flores vindes- 
eenti-aibidi. Petala alba (flemum conacea et 
bruntiescentia). comiuplicata, apicibus inciso- 
lacini.ita- Stamina petabMum niim«-‘io diipla, 
2 petalo Cli que opt»o.sita ct per ^B■!tlvatlon^'m 
eodem amplexa. Anlheric hiloculnrec. C-'aJyx 
fiuctiis semi-infcru'*, conaceus . laciniis^ pa* 
iiMitif us. Fiurtus erectu** vel imiaas. Kadi* 
cula (exseita) .')-6*unriali». 

Speiies floie Bniguierm.fructu Rhizophotm. 

J V. O.Mallia, Hoxb. 

C. Im'ida. Hoxh. Cor. PI. vol. 3. t. 211. 
Kj«‘d«*iri iconcs pictaj vol. 9. t, 19. maU, FI, 
Indica, vol. 2 p. 481. Wight and Arnoif, 
loc. cit. p. 312- 

Ilab. in bit midis one Tenassenm ad Moal* 
mam et AJcigni, Floret Decembre. 

Aibor Immili*, rninuliH compreisis. Folia 
ovala vel ob)oiigo*ovata, crenuiatn, interdmn 
iDtegia, coriaceii. Cynii axtllares, oppositi, 
dichoiomi, foliis liieviore**. Flores dense ag- 
gregati, viriiU-jicen^i-allutli. odoris forte inarati 
Petals aiba. Siauuna petalorum iiumero 
dupla, alterna peialis oppo^itn et per a^siiva- 
tionem iisdein amplexa. Anthci® biloculares, 
loni;itiidiiinlitcr dehiscenlc*-. Ovaiiurn 4- lo- 
ciilare, lociilis 2-ovulalH. Stylus fililoi iiua , 
stigma 4-lobam. Ovula pendiila. Tegumenta 
bitia disiiiicta. Foiamen .siiperiim Iniuin prope, 
EXPLANAllO.N OF TIJL FIGURES. 

1, Voiinir anllier of Rliizophoia Cantlelaria. 

2. Ditto dilio of K. rnacKUrliira. 

3l Traii^ver-e ‘ecisou of ditto of il. Cande- 
laria. 

3 An licr of R. macroirluza about the 
time of expansion olilu* flower. 

4. Ditto diiio the valve«5 detached. 

5. i)’tto alu:i expansion, tiie valves ffcarly 
ill siln. 

6. Pollen of R. inacrorrhiza. 

ACCOUNT OF THE FIN OF THE 

BALISTA. 

The Balistes, belonging to the family 
of the Scecrodermes, and order Plectognathi. 
of the subbrachtal Malacopterygians, (Cu- 
vier,) possesses in its first dorsal fin, an of- 
fensive and defensive weapon, the mecha- 
nism of which is curious and highly interest- 
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itif!: t a question might be raised, of its being 
realty destined to the purposes 1 have attri* 
boted >0 it, and more particularly siuce Cu> 
vler and Lacep^de, who have given descrip- 
tions of this flsh» have pmsed it over without 
not.ce ; but 1 hope to prove by the positu n, 
simplicity and firmness of its parts, that ii i*, 
equally qualified to fulfil thecfhccb of a fin. 
and those above mentioned, which I have 
assigned to it. 

The fin consists of three spine.s, connec- 
ted by an elastic nieuibrcme, extending only 
to half the length of the first, covering the 
second and third, and attached to the inner 
border of the groove on the ridge of the back. 
In which tBe rays are contained when lit rest. 
The accompanying sketch will serve to repre- 
sent a section of the cavity and acceshory 
pieces of the machinery. 

'I'hc first spine curved and studded in 
front, with sharp serra’, presents posteriorly 
n groove which i.s nui rowed as it descends ; 
from thence a ligament passes backwards to 
the and spiue — at the base are two small 
tubercles, looking inwards : it forms with 
capsular ligaments, and the inner margin of 
the trough, a ginglymoid articulation. 

The 2nd spine may be divided into the bo- 
dy. sharpened before its lateral edpes, being 


slightly furrowed, for the reception of the 
groove of the Jst spine, and smoothed inferi- 
orly, where it plays over a fixed axis. An 
ascending process, and two deficending pro- 
cesses, (one of which only is seen,) articulat- 
ed with the centre of the circle, of which the 
axis is a segment. 

The 3rd spine is connected to the 2nd bya 
ligament, and with a nodule bone on the 
floor of the cavity forms another binge joint. 

When erection is retiuired, four small mus- 
cles, iimeried on ihe sides of the 1st and 2n4 
spmea. raise the fin, which from the meeha- 
nihin described is fixed so firmly as to resist 
the stiongcst attempts at withdrawing it • 
the latter object is effected by a small muscle 
or^ the posterior surface of the 3rd spine 
which contracting acts througli tire JiganTents 
on the whole chain of bones; releasing the 
body of the 2nd from the groove and tuber- 
cles of the 1st, it returns the instrument to 
its proper sheath. 

An engraving of the fish maybe found in 
the 2nd volume of the Plates of the Diction 
ary of Natural History, by the J^rofessors 
of the Janlin dcs Plantes; hut singularly 
enough they have omitted the membrane and 
ligaments, without which the fin would be 
rendered in.pcifcct.” 


METfcO HO LOGICAL KEGISILK KEPT ON BOAHD fllE ExTerIMENT ^TIT a lur 
FLAT. DURING A VOYAGE CALCUTTA lO ALLAHABAD BY J w 

KNIGHT, I SO. ' 


Dates. 

1 

1 


w 

Sunrise. | 

VWinds, Morninj; and 
Evening. 

Uemaiks on the Weather. 

April 22nd, 
23rd, 

760 

840 

830 

90 

76 

s. w. 

•N*. E by E. — E. by s. 

Violent north-wester at night. 
Cloudy morning, smart shower 
III the afternoon. 

Fine, clear. 

S4th, 

77 

84 

94 

84 

N. E i E. — E. bv S. 

25th, 

78 

88 

88 

88 

s. by E. — N. w. by wr. 

Ditto, ditto. 

26tb, 

77 

85 

86,1 

1 74 

N. E i N.—S W i S. 

Smart partial showers about 

27th, 

75 

78 

80 

80 

E. by a.— s E § s. 

3 P. M. 

Heavy fall of rain from 6 till 

28th, 

74 

8] 

85 

80 

s w. by s. 

noon. 

Cloiidv. 

29 th, 

i 72 

82 

84 

85 

boxing the Compass, e. 

Violent storm before dav-break 

30th, 

74 

85 

88 

88 

, B. by w. 

fine day. * 

Fine, clear. 

May 1st, 

1 74 

83 

87 

86 

N E. — s by w. 

.'Strong breeze ; fine day. 

2Dd. 

78 

88 

88 

88 

round ihc Corn 1 , 

3rd. 

74 

8.3 

85 

86 

pass. byF, 

i Variable, x by e. 

Fine, clear. 

Ditto, ditto. 

4th. 

75 

87 

89 

78 

N. E. ; 

Most furious hurricane from ihe 

5th, 

74 

84 

1 

85 

88 

N. r. 

N. ^v. at $ pasts p M. 
vTempcratuic of hot well, Sceta- 

6th, 

75 

88 

93 

92 

E. N. E — N. N E 

<oond, n:3c-; fine clear ) 

Fiom 8 to 5, the 1 hermometer 

7th, 

76 

88 

91 

91 

N. E — N. TV E 

was at gS'’ and lOO*^. 

Fine, clear. 

8th, 

78 

86 

88 

87 

S. E. 

Strong breeze , cirro-stratus. 

9th, 

76 

87 

89 

86 

E. 6 B. 

• Ditto, ditto. 

loth, 

76 

87 ! 

87 

87 

S. E. 

Thermometer at 10 p. m. 94o • 

nth, 

79 

88 

90 

90 

N. B. — N. N. B. 

fine, clear day. 

Fine, clear. 

12th, 

83 

83 

84 

92 

a. 8. W. — N. N. E. 

Fine, clear, strong breeze at 
night. 

Fine, clear weather. 

l3th, 

l4th, 

86 

93 

95 

94 

V. E. — N. N.B. 

1 860 anchored in the Jumna, off the Fort of Allahabad, at ^ past 7 a . m . 


*444 ON THE MANUFACTURE OP G]LAUBER’S SALTS. 


The fore^lng re|;ieter showe th^ temperA. 
lure of the ati&ospherh ia the oudily of the 
Exi>eriineiit fi«tr which is ih the After part of 
the vessel, and has a this deck ; above which 
wae a eaavhs awning. The temperature on 
deck was ia general from 2 to 3 degrees high- 
er than in the cabins. 


There were 34 men and one a^oraan (mili- 
tary detachmdiit) onboard, who were accom- 
modated in the centre of the vessel, in a room 
SSfhet long, by 17 feet broad, ami 4§ feet 
across which were 2 large beams which 
veanead the cubic space for each man o 5 (» 
onMo feet. 'I'his space receives air andiigh^ 
by 12 hatchways, of which eight were always 
opttn $ there are no side ports or other means 
qf VMtilation, except the hatchways, and one 

r ittr which influences ventilation indirectly. 

e.. through the non-commissioned oflicers* 
room. Mr. Knight considers the space and 
ventilation insufficient for the number of men 
who were embarked. It is less than in line of 
battleships on the lower deck, when the men 
are all in their hammocks, as there are then es- 
timated 120 cubic feet for each man ; and at 
fica, one watch being always on deck, batleav- 
ing their hammocks below, the space for each 
man would be double. However the detach- 
ment enjoyed good health, there being but few 
acute diseases, and those were readiiy cured. 
REGARDING I HE MANUFACTURE 
OF GLAUBER»S ^ALTS. 


1 . 1 n conformity with the instructions of 
the board, as contained in their letter to you 
under date 4th November, 18.30, I have the 
honor to report to you that 800 lbs. of the 
Glauber Sedts have been manufactured at this 
DepOt, to meet present demands. 

2 . In connectiou with this subject, 1 pro- 
ceed to lay before you the following details, 
in the collection of which no efforts have been 
spared to render them as accurate, and I 
trust os comprehensive, as the Board might 
wish. In the analytical part, 1 consider 
myself much indebted to Dr. Campbell, of 
the firm of Bathgate and Co,, for the able 
assistance he has rendered me. 

3 . The salts are prepared from a mineral 
earth, known by the name of Khare Muttre ; 
Khare being the Arabic word for /Alkali, and 
Muttie, the Sanscrit word for earth 

4. The only use made of it by the natives of 
Oude, as far as 1 can ascertain, is as a con- 
diment ; they give it to their sheep, mixed 
in the food, but to no other animal. It is 
supposed to have the effect of fining the 
fleece. 

5 . The face of the country whence it is 
brought is fiat, and intersected by deep 
ravines. It abounds in the neighbourhood 
ofOnaoo, a town about 10 miles from the 
banks of the river Ganges, and is brought to 
me in hard striated masses, mixed with sand. 

6 . In rendering the salt free from impuri- 
ties, little difficulty is experienced. The pro- 
cess adopted by the natives in this part of 
India is both easy and simple. It consists in 
boiling the kWc Muttie in little more than 
its weight of water, the whites ofegp havij^ 
been previously beaten up and mixed with it, 
until a p^cle forms, it is then allowed to 


stand for about half an hour, that the Impu- 
rities may subside ; after which, the superna- 
tant liquor is set aside to crystallixe. This 
process Is repeated to free the crystals from 
any remaining impfirities, and the salt is then 
laid apart for use. 

7. Two pounds of earth, treated in this 
m inner, yield one pound of jmre Glauber 
Salts. A specimen of the salt, in its natural 
and mnnufactured states, 1 have the honour 
to transmit to you. 

8 . A scries of an ilytical experiments were 
continued for seven days, and from the result.*} 
which have been obtained, 200 parts of Onaoo 


earth \vere found to consist of, 

Dried Sulphate of Soda 145. 90 

Dried Muriate of Soda, 6 . 10 

Alumina, 25. 0 

Oxyde or Carbonate of Iron. . . 1 . 5 

Siliceous Earth, 9 . 0 

Trace of Lime, 1 , o 

Loss 11 . 5 


200. 0 

9 The regret I should have felt at not 
being able to state from my personal obser- 
vation, the capabilities of the different dis- 
tricts in the dom’uions of Oude, to furnish a 
supply to meet any demands the Board might 
be pleased to determine on, has been removed 
by the circumstance of you yourself, having 
had satisfactory proof during your recent 
tour of Hospital ln.spectioQ through that 
country. 

10 . ilhe expence incurred in the manu- 
facture of 800 lbs. has been us follows t 
1000 Ib.of Khare earth, with carriage > _ 

hire :. ® 

40 maiinds of fire-w^ood, with coolie > 1 , 9 a 
hire, eggs, and earthen pans. 


150 

or 3 annas per pound avoirdupois 

11. In searching for information regarding 
the existence of sulphate of soda, in a natural 
state, when first entering into the present 
inquiry, I was disappointed at finding only a 
short paragraph devoted to this article, in 
the Materia Indica lately published by Mr. 
Aiiislic, of the Madru's Medical Service. It 
is to this effect, “ that Dr F. Hamilton, in 
his MSS. account of the district of Furncah, 
alludes to a coarse kind of Glauber Salt 
being brought from Patna, and called Khare 
Neemuck but, adds Mr. Ainslie in a note . 
“ |t is to be presumed, that it is a very im- 
pure sort.” J)r. Hamilton does not siiv 
whetlier it is prepared at Patna, or found 
native, which it often is in combination 
with oxyde of iron, and muriate and 
carbonate of soda, and sometimes efflore.s- 
ced on the surface of the soil, as in Hun 
gary, and with this he dismisses the sub- 
ject. I perceive Dr. Ure mentions that 
large quantities of it exist under the surface 
of the earth in Persia, Bohemia, and Swit- 
zerland. 

Dr. Campbell states, that the Khare Mut- 
tie exists in large quantities, and it is so 
rich as to yield by the common process of 
purification and crystallization fall 50 per 
cent, offine sulphate of soda. 
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ArL VlL^Bmgdl Almanac and Com* 
panion f and City qf Calcutta Register ; 
in two parts, pp, 200. P^Sodza and 
Co., Church Mission Press. Price Co. 
Rs. 2 . Calcutta; 1837 . 

In every department, even that of Di- 
rectories and Almanacs, there appears 
to be progression and improvement. The 
one before us might have been properly 
called the S^anger's Guide, instead of 
an Almanac and Register, the least im- 
j) 0 vtant parts of the work. We have the 
names and situations of the streets of Cal- 
cutta, Government establishments, list of 
bazars in Calcutta, produce thoughout the 
year, law department, including those of the 
Supreme Court, Calcutta Police, and Court 
of Requests, every department in Com- 
merce, the description of colleges and public 
schools, literary, scientific, charitable, re- 
ligious, marine and river insurange 
societies, places of Divine worship, ecclesi- 
astical, civil, military, and marine lists^ un- 
rovenanted assistants in public offices, with 
a correct account of the streets and numbers 
in which every person of any consequence is 
residing in Calcutta. Tlie work is credita- 
ble to the industry and zeal of the publish- 
ers, and we strongly recommend it to the 
notice of residents and persons visiting Cal- 
iMitta. ' 

ORIGINAL COMMUNICATIONS. 

s>N SOME NEW SPECIES OF THE 
MORE TYPICAL LANIlDyE 
OF NEPAL. 

Bv B. H. Hodgson, Esa. • 

Resident in Nepal. 

For the India Review. 

To the account already given of the aber- 
rant Lanladan forms of Nepal I now pur- 
pose to add a notice of the more typical 
ones. 

Subfamily Lanianse. 

Genus Lanius (hodie dictus) 

Genus Collurlo Vigors. 

Bhadriya of Nepal (generiec^.) 

Species new. Nipalensis nobis. 


Form and sIm. 12^ inches wide bj lljr 
long, whereof the tail is hi and thie biU 
1.5-16ths. Tarsus l,15-16ths; central toe 
12-16ths ; hind toe 8-16ths : weight 2 OS. 

Make robust, with a large flat head. Bill 
shorter than the head (an 8th oj^ more),veiy 
strong, possessing much and equal breadth 
and height at base, but extremely compress- 
ed forwards, with round ridges and vertical 
plane sides : culmen half concealed by the 
froptal plumes, distinctly arched in the 
whole of the free portion ; not keeled ; the 
hook and tooth, large : the lower mandible 
rising from the gular excavation, with its* 
strongly up-curved point fitting into a deep 
palatal notch, and its margins very widely 
and Innately scooped on either side the 
point. Narcs nearer to the tip than gape, 
elliptic, longitudinal, unfossed, scarcely 
membraned posteally, and scarcely conceal- 
ed by incumbent setae and hairs. Lores 
and frontal band, rigid : rest of the plumage, 
soft and discomposed. Rictus to eye and 
strongly bristled. Wings, hardly exceeding 
the base of the tail, short, almost rounded, 
4th or 5th quill longest, or both equal; the 
1st considerably more than half as long as 
them. Formulaof wing 4 inches long, whereof 
the Istquillis 2 J, the 2nd 3 1, the 3rd 3|,the 
4th 4, the 5thl-lf>th less; the rest regularly 
decrea.siiig to the lertials, which are but 4 of 
an inch shorter than the longest prime. 
Tail nearly a.s long as the body, consisting 
of 12, rather narrow, round pointed, frayed 
feathers, the whole of which are gradated 
from below ; the ten centrals, slightly and 
equally ; the two extremes, abruptly and to 
the extent of It} inches. Tarsi elevate, 
strong, crossed m front by 6 or 7 distinct 
and even scales. Toes, medial, compressed, 
full-soled ; the outer and central, basally 
connected ; the inner, scarcely cleft to its 
root ; laterals and hind, equal ; central, 
subelongate ; hind, stout and depressed. 
Claws, strong, moderately curved or acumi- 
nated. Tongue, short, flat, cartilagiuous ; 
tip, pointed and subbifld or subjagged. In- 
testines, 10 inches long ; two tiny coeca near 
anal end. Stomach, muscular and red ; outer 
coat, of medial subequal thickness ; inner, 
tough and grooved. Food, all sorts of hard 
and soft, flying and cree[)ing, insects, and their 
larvae and pupie ; also small lizaras, feeble 
birds, mice, and almost any living thing the 
bird can master. Has its perch on the 
upper and barer branches of trees and 
bushes, whence it descends to seize its prey 
on the ground : sometimes picks it from 
foliage, but very seldom seizes on the wing. 
Is common in the open country, in groves 
and gardens, during winter ; but resorts to 
the woods in summer. Has a harsh voice, 
very like the kestrirs, and is perpetually 
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vociferating from iu petjch* Boltl «n4 «lar- 
ing in its tnannert, snd ewdiy caught bj 
nny insect bait. 

Cb/osir. Above, deep sUty j below, with 
the whole rump and upper tail coverts, 
bright rusty: chin and throat, centre of 
the lower belly, lining of wings and quills, 
internally and basally, rufescent white : 
^lugs, externally, black brown, with broad 
rusty margins including the coverts, and 
void of speculum.* Caudal plumes, red 
brown ; gradually diluted from tlie middle 
into pale sordid rusty, wnth which the tips 
of the centrals are sensibly marked. The 
black frontal band is narrow across the huso 
of the bill, but spreads laterally, and ex 
tends through the eyes and cars hnlf way 
to the shoulders : bill and legs, jetty • base 
of the former, ruddy flesh colour : in'., datk 
brown. The female is as large as, or larger 
than, her mate : her slalv mantle is less 
deep, and her breast and flanks are crO'^ed 
by transverse, sublunate zigzags of a blat'kish 
hne. She has, also, fiequently a white 
superciliary line over the black band, wlm h 
latter is usually deficient across the front. 

The young are lineated like the female ; 
at first, above as well as below, and inclu* 
sive of the wings and tail which have both 
a submarginal dark zone. The black facial 
band is first grey, then brown in them ; the 
mantle is brown smeared ; and all the 
colours ar^ less pure and more diluted tliun 
in maturity, not excepting the bill and leg.^, 
which are brown black or dusky. 

lu early youth the mere chin and mere 
belly, with the lining of the wings, are im- 
maculate. The changes of the plumage are 
truly perplexing.+ 

2nd Species, new. Tricolor nobis. 
Rather smaller than the last, with charac- 
ters and habits identically similar. 10 inches 
by 11-J in expanse of wings, and I f 02 . in 
weight. Of the 10 inches of length the 
bill IS 13-l(>ths, and the tail, 54- Tarsus 
1, 15-16ths: central toe I'i-lGths. Hind 
8-16th8, A closed wing, 4 inches; 
whereof the 1st quill is 2^, the 2iid, 3^, 
the 4th and 5th, subequal and 4 ; the 
5 this usually the longest of all , the tertials 
being ^ less. The giadation of the tail is 
H to 2 inches, or more than ni the piece- 
dent ; and the tail is longer in proportion to 
the bird. This, with the customaiy prev.i- 
lence of the 5th alar quill over tluMUi fin Ni- 
paleiifiiB the 4th is more often the longe.'it), 
constitutes all the difference of external 
p^TUctuie between the two species which the 


• The absence ol the speculum h fixed 
peirutwirity ot iiu|i*»rtaiice lu diMiiufjuixliiug^ 
the ‘tperies- 

+ Ponkfbtif there may be « second aperies, 
bearing the same relation to Nipaleiiala aa ex- 
£U>>iU)r(.ideB does to excubltor; but 1 doubt tt. 


most rigid examiof^tion e«t»bliih. The 
•enea entirely resemble each other ; nor 
does nonage afford any very obvious ipfu-k. 

Colour. Head ^nd neck,, superiorly, as 
far as the gape, with the top of the back, 
the win^s, and tail, jet black. Body, 
superiorly and laterally, with the vent and 
tail coverts, brilliant rusty: body below, 
pure white, in summer subtinted rusty : 
lining of wings and quills internally and 
basally, the same : lateral tail feathers 
paled, basally and marginally, to rufescfnt 
white, and the whole broadly tipped with 
the same hue ; tertials next tV.e body with 
broad rufous margins ; a white speculum 
on the primes, apert and appearing (a« 
usual) from below the false wing : bill and 
legs, black ; iris, dark brown. In the young, 
the colouf'i are Ipss c'eirand deep ; the bhu k 
parts diluted with brown ; the caudal marks 
confu<.rd ; ami the hill iiud legs by no means 
fully jet; the former having a clear blue 
givv or fleshy hue tow.irds the base and 
along the tomicB. 

3rd Species. Ferrugiceps or Rusty^ 
pate nobis. Structure essentially the same 
ns in the two precedent, but assimilating 
wit^ Collurio minor by its smaller size, 
loniror wing, and shorter and more even tail, 
y inches long by 10§ in expanse; hill 
r2-lfitfis; tail 3^. Tarsus 1, l-)fiths ; 
central toc.lO-lfltha ; hind, 7-lfilhs; weight 
1 02 . 

Wings but 2 inches short of the tail, which 
ha*^ the extreme laterals gradated less than 
one iru'h. and the rest trivially rounded 
Cl own of the head and rump, brilliant rusty , 
the former margined to the front and sides 
with white: back, tfitials, coverts, and cau- 
dal plumes, rufty-brown : primaries ami 
false wing, black: no speculum : tertials 
and covf-rts with broad rusty margins : lore.s, 
lower part of orbitar region and ears, block 
Below, wliolly white, subiufescent. on the 
flinks : legs and feet, sbityblue; bill, groy 
blue, with black tips: ins, brown. Female, 
similar, save that the facial black baud h 
]) ale blown in her. Almost confined to the 
lower region of Nepal. Manners of the pre- 
cediug two species. 

l..\NIA.N^. 

Genus Ti^nthaca mjbis. 

Tfmtha and 'lYiithucu of the Nipaleac 
Tarai. 

The birds of this proposed genus differ 
very signally fioin the typical Lanii (Collu- 
rio of Vigois) by a longer, straighter, slen- 
derer, and more conical bill, distinctly tossed 
at the base, and less incumbered by thefron* 
tal plumes, more suddenly bent at the tip, 
and less powerfully hooked and toothed : 
by longer and stronger wings ; s shorter 
and even tail ; and much feebler logs and 
feet, with toOs differently constraeted and 
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more exclodVely $aite:d to perchiug. In all 
relpects, there ie a strong tendency towards 
oor EdoUan Bhdchaiigas, especially Albi> 
rictns, which has a bill aiaicnit exactly like 
that of our Tdnthaca. Without museum or 
library, I can, however, but faintly indii^atc 
the probable novelty of thib form or its true 
pobition ; and I shall therefore proceed to 
such end so careful an account of the etruc* 
ture and proportions of d.he two apccics 1 
possess, as will enable men of bcienre in 
Europe to decide on the propriety and on 
the location of the proposed genus. 

1st Species and type, new, Pelvica 
nobis. 

Structure and size. Bill from § to | 
longer than the head, straight, porrect, co- 
iiico-compressed with roundi-^h ndge**, and 
sub-convex sides ; at base nearly as high as 
broad and gradually attenuated furwaids : 
a third of the cultnen caiiuatul and hid ; 
the rest, very giaduully inclined to the hook, 
uLich IS decided and sudden, but much 
feebler than in the foregone : tooth, notch, 
and lecurve, modciate. Nares somewhat 
advanced, but nearer to the gape than the 
tip, oval, huhtransversc, placed at the foie 
rnd of a distinct, broad, and rncmbianed 
fosse, shaded pusteally and supcrioily by a 
process of the fossul iiu*rubraue aiid^closely 
shut by an ad[)iea6ed setareous tuft. Iln tus 
faomewhat elongated and firm, reaching ht*- 
youd the middle of the tail, or H inches le-s 
its end. The 5th quill ubually longest ; the 
4th and 6th buhequal to it ; the Ist rnoie 
than half ns long the longest. * Tertials, 
^ inch h primes. Legs and feet, some- 
what feeble: tarsi, low, but longer than any 
toe ; acrotar&ia, strongly scaled. Toes rather 
biiort, deprespod, unequal: foies, basally 
connected ; the outer, beyond the joint ; the 
inner, half way to it. Thumb stout, equal 
in length only to the inner fore, CIuvas 
\ ery falcate, small, conipicssed, acute ; hmd, 
strongest. Tongue, slioit, pointed, and hihJ 
or jagged. Intestuies, 11 to 12 inches long, 
with two tiny cceca neai the end. Stomach 
musculai, of medial subequal thickne.ss, and 
loughisb only on the inside. Food, chiefly 
grilli, also mantides, crickct.s, cai peiilei.s, 
grubs (not wonr h), and caterpillm s. Takes 
its prey either on the wing or amongst foil- 
tTgc. is bhy, adhering to the furebt.s, and 
has the unamiable voice of the typical Lauii. 

inches long by 1-li wide and li oz. 
Bill 1, 3«16ths ; tail, 4; tarsus, Ifi-ldths ; 
central toe, lU-l6ths; hind, 7-16ths. A 
closed wing 4| to whereof the Ist quill 
ts2f, the 2nd 4, the 3rd 44, the 4th, one 
or two, and the 6th two or three, lines less 
tilt 5th and longest : the rest, after the 6th, 
tepidly decrtaaiiig till they are taken up by 
the tertials, which occurs at the 9tb quiU. 


Colour, Half the narral tuft with the upper 
aurface of the bead and neck, soft grey blue : 
the other half of the n areal tttft with the 
lores, orbits, ears, and part of the neck, 
black : body above, with the wings and tail, 
rusty browu ; a baud across the croup, and 
the whole infeiior suiface, white : alar and 
caudal plumes, with their fhrger coverts, 
zoned all round, just within the pale edge, 
by a biacki>di zigicag line : lower part of the 
black, mine or less lineated transversely 
with the same. Bill, black : legs, dusky slaty : 
iris, light blown. The female is rather larg- 
er than her male, and has the capandmati- 
tle»of an Uniterm greyish browm. She haa 
no black band on th^, sides of the bead : her 
bill IS fleshy brow n ; and her legs slaty or 
plumbeous. 

2nd SpecMes. Leucurus nobis. Size small : 
characteis and habits of the precedent. 6^ 
inches long, whereof the bill is 15-16tbs, and 
the tail 2i. Abox'e, sordid brownish grey, or 
stone grey : below, white, with a faint tint 
of fawn on the breast. Lores, orbits, and 
ears, blaek : narcal tufts, grey : longest 
sujierior tail coverts, black . the two central 
caudal plumes, coucolurous with the body 
above, but darker ; the next, blackened, 
basally and internally, with gradual decrease 
and supercession by pure white: bill, dusky : 
legs, slaty : ins, dark brown. The female haa 
a brownish instead of black facial band ; but 
18 otherwise like her mate. 

UcMARKS. — Both the above species ar© 
much more common in the lower legion of 
Nepal than in the central nr northern. The 
resembluuce of the bill to thatot Bhuclianga 
Albinctus is (us already noted) sinking, 
Tlicre is, also, a ccmsidcrablc likeness m 
this member to the rostrum of Pliopnicoriha 
princeps } but it is longer in proportion, less 
plumed at base, IcsS spreading laterally, 
more conical and slenderer, but, at the same 
time, stronger than in Phoeoicoruis. Tho 
tcet, too, of our genus are vei y similar to 
those of both the above named species ; with, 
however, a much nearer approach in this 
instance to Plioenicornis. 'I’hc wings have 
less jiower and ucumiuaticii than those of 
Phaenicornis or of Bhuclianga, paiticularly 
the Uttei . But they have, and more palpably, 
a gi eater shuie of both qualities tiiau the 
wings of the typical Lami. 

1 have no bjiecies of the restricted genus 
Banius wherewith to compare our Tduthaca. 
But if (as IS asserted) the bill and feet of 
Lanius be similar to those of Colluno, there 
can be no qiientiou that our ticnus diflPers 
most materially from Lanius m regard to 
thod© most influential members; tho’ it ap- 
proximate thereto, in the structure of the 
wings and tail. 

Valley of Nepal, 1836. 
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GENERAL SCIEINCE. 


CATALOGUE OF PLANT S COLLECTED 
AT BOMBAY. 

By John Graham, Esa. 

{Chntinutdfrom page 382.) 

69. Barleria pronilis. f Common on nraste 

60. „ longifolia I landc. 

61. ,, cristafa,* 

63 Bomhaxjjen/aniJrMin. 

63. ,, heptaphyllvm. The first 1 have 

only seen in gardens ; the latter is a very 
common tree. Both are deciduous, and the 
numerous large glo'wing red flowers of the 
latter make a very .|^owy appearance when 
the tree Is totally oestitute of leaves. Fe- 
bruary and March are its flowering months 
The cotton,! believe, which it produces, i.s of 
no value. 

64. Bntea frondosa. The immense clus- 
ters of red coloured pea flowers which this 
tree produces, have also a very showy appear- 
ance — they come before the leaves, — inde- 
pendent of the flowers, the tree has nothing to 
recommend it in the way of beauty. It is not 
very common ; several grow in Klcphanta. 

65. Butea superba A very strong climber, 
with far more splendid flowers. It grows 
on Salsette— rare. 

66. Bryonia grandis, 

67. tt $co&ra. 

68. Borassus fiabeUiformis. Tall Palmy- 
ra tree ; common. 

69. 13orago Indiea, A very common an- 
nual eprittging up in the rains. 

70. Bignonia Rheedii. I have only seen 
one tree. The flowers grow on a scape five 
or six feet long, and give the tree a curious 
appearance at a distance. 

7 1 . Canna Indica, 

72 Costus speciosus. Found it on a hill 
near Wuzaum Poona road. 

73. Curcuma montana. Very common on 
the top of the Ghauts. A species of arrow- 
root is made from it. 

74. Cissus vitiginea. 

75. ,, camosa. 

76. ,, 4-angularu. 

77. ,, ripanda. 

78. ,, crenata. 

79. Convolvulus speciosus. Elephant creep - 
er, 

80. ,, batatas. Extensively culti- 
vated. 

81. ,, turpithum^ 

82. ,, grandijiorus. 

83 . , , paniculatus 


* I have picked specimen* of this plant in 
Danes* Island, Wh unpoa, China. A %'cry good 
figure of it U given in Osbeck*s voyage to Chi- 
na -a work which those who write on the bo- 
tany of tbat coitatry should nut fnil to consult. 

Bdit. 


84. ,i s pes*casprae^ 

86 ,, tigridis 

86. murteatus* There are sevc. 

ral other species of Convolvulus common, 
but 1 have not been able lo identify thr.m> 

87- Coffea Ara&tca In gardens only. 

88. Capsicum annuum. Commonly culti- 
vated In garden^. 

89. ff'uteseena. Ditto, 

90. Cocculus eordtfjlim. 

91- Cicer arietinurn Extensively culti- 
va ed in the Deccan and Guzu rat. The grain 
plant. Horses are fed with it instead of 
corn. 

92 Celosia margariiacea An annual 
springing up every where in the rains. 

92 Carissa Carandas. Curwund of the 
Natives; a very common shrub strongly 
armed, and producing black berries about 
the si'/.e of a sloe, which arc eaten raw, or 
made into jellies, dec. 

93. C. sjfnnarum, Bernes red. This spe- 
cies I have uuly seen in gardens. 

94. Cerhera Thevetia. Only in gardens 

95. Ceropegiu tubn'osa. Very rare, 1 have 
only once seen it ou Malabar llill. 

(96. Criimm asiaticum. 

97- Cartliospermuin Ualicaeabum. 

98. Cassytha filiformis. Common in jun- 
gles. 

99 Cassia Fistula. Elephanta and Salsettc. 

100 ,, Sumatrana I a gardens only. 

101. anriculata. Very' common in the 
steiile parts of Dercau. 

102. Cochlospermiim Gossopium. ^ in gar. 

103. -vemtfi/oh’um. 3 dens. 

104 Coreopsis tinetoria. Grown iu pots 

&c., a.s an ornaincutal plant- 

105- Crataeva religiosa- Commonly to h« 
found in the neighbourhood of temples. 

106. Cactus ricus indica 

107. Calyptraiithus caryophgUala. Native 
name Jamb ; the fruit is eaten* 

108. Capparis Zd^lonica. 

109. ., tri/oliudf or Crataeva religtosa. 

110. ,, sepiaria. 

111. ,, acmmnuta 

112 Caiophyllum InophuUum A vt ry 
pretty tree, common in the Concan and Ma 
Inbar Uil is expressed from the seeds and 
u«cd for lamps by the poorer classes of 
irtitives 

, 113. (orchorus acutunyulus. Annual 

common in the rains 

J14 (Terodendrum iSijf>A0naafAus lo gar- 
dens only. 

115. ,, it\fortunatum f 

116. Clerodendrnm/rayrmw ill gardens. 

* This fine creeper occur* abundantly on the 
■bore by the race course of Macao In iJltina, 
occupying the place of the C. Ahldaffutifaofihe 
Scottish coast. — Edit, 

I This plant occurs In Danes' I. Cbtoa-'-Boir* 
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! 17 . Cleomc 5 -phf/l^a. 

1 ) 8 . „ rheom, 

U9. Crotu^iria vefi'urosa. 

130. Cli'orea Tnrnaleu, 

1 31. Citrup Z^ertt/ntfna.^Pufnmalu or shad- 
dock. commouly « uliiVated. 

1 23 . C itru& A uranfium 
13:i. f, Limetta. 

1 24 . Cacalia sonchifoUa . * 

125. ('hrysauthetnuin Indlcvm. 

)36. Cadsaariim muricata. Common in 
Bomhny, where it is planted for urnameat. 
It shoi'ts Up very vapidly. 

127. Coix Larkrt/via. 

128 . Cicca dt6'/u7ia. Fruit sometimes used 
for arts • 

129 L'ocos nu€iff>rn. 

no Caryota urttis. This heaiuiful palm 
grows plentifully on the Ghauts. 

i:n. Croton This has ob- 

tained the name of laurel and is very com- 
monly grown in pots. I he temporary bun- 
galows on the Esplanade arc surrounded with 
it to keep out the glare of the sun. The 
('. 'I'igliuni grows in Gu2urat. I have never 
seen it. 

132. Cynanclmm exiensum. A common 
tw ining plant. 

1 33. Cucurblta CUrnllus. 

134. ,, hispida. 

135 .. lagenarin. The melon and 

cucumber family are very generally ciiltl'ya- 
ted. and form a common article of food with 
the natives. 

136. Cucumi.s sathvis. % 

^37. M Colort/nthiS' In the Deccan. 

138. „ Melo. 

139. ,, acuf annulus. 

140. „ Ctirullus. 

1 4 1 . , , M itdtTuspaianus. 

142. Cylistascanostt. ijcaree 
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158. Careya arhorea I have seen only 
one tree on Malab»r hill. 

169. Casearia 

160 Chioris hart»afti. ^ 

161 . Cyperns rotundas 

162 . Cynosnrus iVidicvs 

163. Callicurpa ianata. 

164. Olastrus montana. 

scarce • In gai-dens, 

166. f’ookia pwnc/a/a. 

167. i 'y, erus duhius 

1^6. ,, compressuit. 

169 Uoinmclina 

170 Clcotue icosaiidra. 

171- CissHinpclos ctmrolrulaceu. 

^ (To bp conlinufd.) 


143. Cnnnabis sutiva. An intoxicating 
liquor railed Bhang is prepared from it. 

144. Cycas circtnalis. 

145. Carica Papat/a. Genej-ally cultivated. 

146 ('assandra undulmfoha. 

147. Curtbamus tpnpbrans. 

148. Caesuiia nn7/am. 

149. Combretum decandrum. 

160, C.'onyza cinerea. 

151. Cordia A tree much resem- 

bling the alder Fruit .sometimes pickled. 

162. Cordia angustifolia. 

163. Coronilla grandiflora. Natives com- 

monly plant thi.s tree about their houses. It 
has large showy flowers and is of very quick 
»frowth. / H • 

164. Ceanothus ^cv/omcfl, Elephanta. 

15.5. Celtis orient alts. 

l56. Caesalpinia pulchem'ma 

167. Canparis aphglla. ( ominon in ihe 
barren lands of Oeccan. 


of China. 1 have 
**■ abundantly on a rorky point W of 

JitT ‘•**‘“** ^“*“*?«* Whampoi, aud aJTo on 

the opposite side of the river Ttens Th« 
present cam. 

oo*tai»t»U observation does 

apply to Concan coast.- Edit. 


OX SOME ASTUONOMKAL MF 
THODS OF obskkvahon. 

By William Galbraith. A. AJ., 
Teacher of Mathematics, Edinburgh. 
{Continued from page 384. J 

REMARKS ON THE METHODS GENERALLY 
EMPLOYED IN MAKING CIRCVMMERIDIAN 
obsehV'ations. 

When the smaller instruments of astro 
nomy are employed by the method of reneti" 
tion, it is of importance to observers to be 
aware of the limits within which their obser- 
vations ought to be restrained, so as to in- 
sure the requisite uccuracy. This is the more 
to be insisted upon, ns some authors seem 
unconscious of the limits to which observa 
tions, under given circumsiances, ought to 
be restricted, and nnacquainted with the 
degree of accuracy resulting from the use of 
different tables in the hands of the public ’ 

The usuaij ables of reduction are generallv 
formed by throwiiig the espressioLerived 
from the principles of spherical trigonometrv 
into a senes of two or three terms In mne- 
ral. however, when it becomes necesgfry to 
embrace more than one, or at most twotmm. 

besides the probability of introducT,°g*Xr 

errors, the applicatioii of a aeries U mo?e 
troublesome th..n the direct computation b* 
spherical trigonometry and to avoid these U 
becomes necessary to select objects which ’bv 
their situation with respect lo the obl„ver 

7obrr:Xm"! chamode 

In gener^, it may be remarked, that ob 
jects near the zenith though the most cligi: 
blc for zenith sectors, or mural circler ^: 
disadvantageous fcr smaller instruments such 
ns Borda s repeating circle, or other portab^ 
altitude and azimuth circles, when thLbsei- 
vatious are repeated a considerable numbej of 
times near the meridian. For the use of the 
tnstrumenta. a considerable 
zenith distance is necessary to obtain the 
r^uisite acTOracy, for it will be found bv 
direct calculation that when the latitude u 
300. the deelinatiou 20“. ofthesZe^. 

with the latitude, and conseqnenily the Zri* 
diaa zenith distance 10 “ that even Delambre^s’ 

formula embrirang these terms give* 
erroneous to the amount of 47 in e*c"s,. if 
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the horary distance from the meritUan, iwhen 
the observation it madci extend to 30 minutes 
vf time; thoog^h, no doubt ibis error is dimi 
nished when combined uitb observations 
made near the meridian. Attain, when the 
latitude is 40**, the declination 20®, and the 
aenith distance also 20®, the same formula to 
three tarns results incorrect to about 
half a secona in excej^s, while the fir>t two 
turns, or those eoinmonly used, give an enor 
of about 4 in defect. Las'ly. when the inti nde 
i* 80 hi,h as fifty degires, the declination 
still 20®. and the zenith distance Delam- 
bre's formula to these turns gives, at 30 
minutes distance fioui the meridian correct 
results; while two turns give a small cnorof 
about half a second in delect. Assumin^dif- 
fereut numbers somewhat analogous but with 
similar relations, the same conclusion vronld 
follow. It may, therefore, be concluded that 
when the zenith distance in mean latitudes 
amounts to about 30^*, tw'o terms of Dcium. 
bre’s formula, or their results in tables, are 
sufficiently correct for practical purposes at a 
horary distance from the meridi in of about 
30 minutes, and then the calculation for the 
mean of a considerable number of 'repetitious 
is comparatively simple 

Instead of Delambrc’s formula, or tables 
derived from it, some practical astronomers 
recommend a table given by the late Dr. 
Thomas Young, consisting of natural versed 
sines, which are nothing more than the first 
part of Delambre’s table in a less convex 
uient form, and requiring the additional trou- 
ble of employing a constant log within to 
convert them into Delambrc’ s numbers i n e v cry 
operation, without any equivalent advantage 
in any respect over the other method ;* in the 
W'ords of Dr. Pearson, “ Dr, Young having 
simplified (complicated he should have said) 

the preceding formula by omitting the second 
term," &c. Now it has already been shown 
that the second term cannot be admitted un- 
less ihe zenith distance be considerable, not 
less than 20 ^, or 30^ at 30 minutes from the 
meridian, or the object to be Mbserved be a 
circumpolar star not very distant fiom the 
pole, in mean latitudes, and of this any ob- 
server may easily s.itisfy h.msclf. 

If, fur example, at London circummeridian 
observations be made extending to 24 minutes 
from the meiidian, (the extent to which Dr. 
Young’s table has been canied, in a tract 
published by .Me=srs. 'I’roughtou and Simms,'' 
to determine the obliquity of the ecliptic at 
the Summer solstice, the first two terms of 
Delambre’s formula would be sufticitnt, 
though Dr. Young’ .s table, recommended by 
Dr. Pearson, and more lately ap^ -roved by 
Mr. Simms, would, at 24 minutes from the 
meridian, give results crroneou!» to about 7", 
a quantity quite inadmissible, though this 
problem is just such a one as is, under the 
given circumstances, suited to the smaller 
^ass of altitude and azimuth circles, gene- 
rally in the hands of astronomical students, 
and repeating circles previously alluded to. 

» Tb; author of I hove remarki ha« eiidea 
voured to remed) this elsewhere. 


If, however, the horary distance frotu th« 
meridian be,, under such Cinpumstaaces, re- 
stricted to i2 minuter of Time, which will 
admit of a sufiicientiy extensive number of 
repetitions useful to exterminate casual errors 
of observation, readinfi and dividing ; two 
terms of Delambre’s formula will bo fully 
adequate for the purpose, while the error 
arising from the use of Dr Young’s table 
will not exceed half a second. 

With regard t(\the most eligible size of an 
instruiiieut, it is tlifficult to come at an accu- 
rate conclusion. That must, in a great degree, 
be regulKted by the purposes for which it la 
iuteuded 1 am strongly iiielmcd to think, 
howcier, that circles of moderate size, and of 
the most simple yet substantial construction, 
aic the most I kely to give satisfaction. Very 
large mural circles that do not revolve i'n azi- 
math, especially when employed to make 
ob.ser\ ations on the .sun, are liable to sufTer 
uuequal expansions Irom heat on that side next 
the sun, being acted on powerfully if not 
shaded, which it is difficult to do completely, 
while the opposite side is slightly affected 
by its position in the shade of the other, and it 
is doubtful, in iny opinion, wlietber a cooi^i- 
dcrable number of microscopes except under 
peculiar circumstances will correct the errois 
fuisiue from this cause. On the other baod, 
a much smaller instrument revolving in azi- 
muth, and by that means having its different 
sides, though as much shaded us possiblf, 
cxposj;d partially in succession to the sun wil! 
expand much more equally . and when the 
mean of three or lour vomers or microscopes 
rend at each obsci vation, which may be repeat- 
ed two or thiec times in pairs of double observa- 
tions, within Ihcpiopcr time near the meri- 
dian ; orv the principles of the ihcoiy of proba 
bibties, the errorsarisingfrom all the different 
causes affecting llie accuracy of the results 
must, in a great degree, destroy each other, 

I'huugh this conclusion is the most proba- 
ble in icfercnce\o a steady well coustruced 
instrument, yet it must be received under 
certain qualifications, since too much praise 
has doubtless been lavished on the omnipo- 
tence of Bordn’s repeating circle, especially 
by foreigners. M. Biot, af er explaining the 
principles of the repeating circle, sajs, “ Let 
us exauiinr, now, in what respect the repeated 
multiplication of the angle proves advantage 
ous. It would have none, if the divisions cut 
upon the circle weic mathematically exact, and 
ifThe observer could direct the inters' ctiona 
of the cross wires in his lelescopc perfectly coi- 
rect, for, in that case, one observation womd 
give the zenith distance exact. But us these 
conditions cannot be accomplished in practice, 
the repet tion of the angles supplies the defect 
by compensations. With regard to the error 
of the divisions, it is clear, that the arcs mea- 
sured, follow without interruption upon th^ 
limb, in such a manner that the print of 
tbe limb, which is the terminaiion of the 
previous observation , becomes ihe oripa of 
the succeeding. From this it follows, says 
M. Biot, " that tbe sum of the observation?, 
or the whole arc passed over by tbe verniers, 
comprehendn no inf rrmediate error fhjxt the errors 
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of tlie two eJitrcme rcadlngrs at the commence- 
ment and termination of the oh&ervutioue.'’ 
That thie conclttiion of M. Biot may be true, 
it id neceesary that there be no, or at least an 
insensible, resistance in the centre work lu 
the action of the tanuent screws, anil that 
there is no imperfection in the tangent screws 
in producing motion, nor in the clamping 
screws in securing permanent positions. Now. 
it is clear that if there is the least 
defect in all or any of these, M Diot’s con- 
clusion will be erroneous, ^nd such must of 
necessity be the case to a certain degree, 
since it depends upon the materials of which 
the instrument is constructed, and cannot 
he removed b^ the abilities of the artist, or 
the perfection of the workmanship, how'cver 
excellent it may be. i/c«cc, it necessarilij 
follows that a slight relative motion must take 
place between the verniers and the circle for 
each repetition^ causing h,i that means a S7nall 
error, which will he ronfinuallg repeated^ and 
which ^ therefore^ the principle of repetition 
cannot cure. It is, I believe, owing to this 
cause that a constant error of about 5 , 
ficcordmg to Daron Zach, iii.iV remain in 
some instruments inn series of many hundred 
observations made with the repeating circle 
when the clamping irons are imperfect M. 
Biot goes on to say, that the errors of the 
extreme leadings at the commencement and 
termination are much diininisheil, becafise 
the circle has generally four verniers that arc 
read separately, and of which, the mean 
marks the commencement and tt rminiAion of 
the total with a great [irobability of accuracy 
Finally, the small etror which still leinnins, 
notwithstanding these piecautions in the 
extreme readings, is distributed over the 
entire arc measured on the limb, and thcie- 
forc has an insensible intluenrc on Ac simple 
value of < no obM'rvntiori, when these ob«ier- 
vations are sufficiently mnlMplicd 'I’heenors 
of the division, then, in the repeating cirth* 
itself are also thus dimmish fd by lepctition, 
uud the compensation of errors is not the 
effect of probability, hut of certainty, 

“ To csiimate the extent of this compensa- 
tion, it may be remaikcd, that our (Ficnch) 
repeating circles are generally about 15 inches 
in diameter, and the error of division cannot 
exceed 15' . If the error would be reduced to 
half a sei'oud after thirty observations, what 
‘itoiild it become after ci ;hty or one buiidrcd ? 
What does it become alter as has often been 
done, the sciies of different days are mnde»to 
Buiceed one another, wilhoul interruption, 
upon the Irmh, so that the two errors of the 
i-vtremc rcailirigs are exunded upon a total 
arc, which contains the siuipl- arc many 
thousuud times ? I he errors of division, 
then, in this instrument become evanescent, 
and it is impossible they • an be entirely de- 
slioyed in the largest instruments, if they 
are not repeaters. Never can the address of 
an artist equal a malhematioiil proceeding.” 

Bat there arc other error.s which arc de- 
stroyed by the principle of probabilities in the 
use of the repeating circle, that still remain 
in oUier instruments. Such are, the errors 
of the level, which were small in the original 


repenting circles, and in those later construct^ 
edstillless, in which the divisions of the 
level give immediately fractions of a second. 
Such is also the case with the errors of 
poinfvtgj or those arising from directing the 
inter«ection of the cross wires of the teles- 
copes to the object observed, which, though 
small of themselves, a e destroyed like tho^e 
of the level by their fortuitous ibompensntion 
in many thousands of observations, 'these 
errors exist aNo (though I may add in a less 
degree) in the observations made with large 
instruments, as the mural circles. For the 
error of pointing is still found, though 
diminished by the greater power of the teles- 
cope, and that of the level is represented by 
the (rror of the plumb line. But in this case 
the small nurnljer of observations doe.s not 
admit of a compensation as exact as in the 
repealing circle If we suppose that the ac- 
curacy of mean results is in the ratio com- 
pounded of the number of observiitions.and of 
the length of the la iiis of the instrument, one 
hundred observations made with a repeating 
circle of two decimetres, or about eight Eng* 
lish inches radius, would be equivalent to one 
observation made with a mural circle of twen- 
ty meties radius, or about sixty-six English 
feet. ‘‘ Could we obtain such instruments,” 
says M. Dint, ” and, above all, could we em- 
ploy them in observations which require us to 
tian‘*port them from place to place?” "Now, 
though the repeating circle is, in the hands 
of ail able observer, an instrument capable of 
great precision, yet we cannot assent lo the 
extravagant eulogiiim thus betowed upon it 
by M. Biot m his Astronomic I'hysiquc, be- 
cause it rcst.s on assumptions too gratuitous 
to be granted without qualification ; and. as 
we have already remarked, he has not alluded 
at all to the errors inseparable from its construe - 
tion, and tlic method of using it when executed 
by the best artists. 

However perfect the damping screws may 
be, yet still by repeating the observations, 
rcjicated small relative motions by pressure 
inii'‘t take place between the veinicrs and 
limbs, which icniain as a constant error that 
*no I on^inuaiioii of the process of repetition 
can remove, because itaiiscs from that very 
ptiaiiplc. If, hovvi-ver, an t-qual number of 
observa'ions .'it nearly eijual zenith distances 
on opposite sides of the zenith be taken, (lien 
on the principles of probab lities, it miy be 
expected that ihe errors from this cause will 
likewise have a tendency to destroy each 
other. '1 bus, by a judicious use of the re- 
penting circle, it may be employed to great 
advantage in all observations which require 
a moderately sized instrument capable of easy 
tiansportation. Still, however, the complex 
nature of its construction and the involved 
incthod.s of observation are inherent disad- 
vantages, which render a commodious instru 
meat of similar diiiiensions but more simple 
in principb' a desideratum to a uumerous 
class of practical astronomers. 

The only other instruments, whose prices 
are moderate, and dimensions convenient, are 
Captaia Kater^s circle somewhat enlarged, 
and Mr. Iroughtou’s portable altitude and 
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uximuth circle, in these the repeating priU'-. 
eipte sn much reconinieiiiled in Borda*s» is 
dispensed with lor the purpose of seooring; 
stability and permaoeucy of adjustment, 
which are the main desiderata In tue other. 

Though the same principle of repetition 
cannot be practised by these instruments as 
in that of Bordaf yet the observations may be 
repeated near ttie meridian with success, in 
which the constant error arising from the 
imperfection of the repeated damping on 
Borda’s plan, is thereby avuidpd, while by 
uieans of three verniers carefully made, com- 
bined fifith the motion of the celestial body in 
zenith distance during the time of repetition, 
the errors of division and pointing will, if not 
entirely destroyed, be greatly dimiuished-^a 
proposition supported by uuiturm experience. 

In this country the use ot the great mural 
circle permanently hxed in the meridian is 
generally adhered to, and by incaiis of its 
size, the power of its telescope, and the num- 
ber of its reading microscopes, its errors are 
supposed to be almost eutirely destroyed, 
though the principle of repetition be aban- 
doned. Thus by the introduction of one 
advantage, another is lost instead of attempt- 
ing a union of both. The smaller circles 
possessing the property of repeating the ob- 
servations, may, therefore, approach very 
nearly the precision of the larger, as has been 
proved in the measurement of the French arc 
of the meridian compared with the British 
trigonometrical survey. It is indeed diHicult 
to say, whether the final results of the one 
or the other possess the superiority, though 
the former was executed chiefiy with Borda’s 
repeating circle of about l(i inches diameter, 
or 8 inches radius both with regard to astro- 
nomical and geodetical observations, while 
the latter had the benefit of a zenith sector 
of 6 feet radius, and a theodolite of 3 feet iu 
diameter, both without the principle of repe- 
tition adopted bvBorda. Heuce, it may in 
general be concluded, that the principle of 
repetition employed in one class of iustru- 
iiients was nearly equivalent in securing accu- 
racy of results to the advantage of large size, 
and the superior power of the telescopes in 
the other. Hence, we may also infer, that 
one of Mr Troughton’s objections to the 
repeating circle, namely, that when the in- 
strnment has a telescope of small power the 
observations are charged ivith errors of vision 
which the repeating princi|»le will no/ cure, is 
not borne ont by experience. Indeed we can- 
not comprehend the notion why the errors of 
vision as well as of division according to the 
usual doctrine ot probabiltties are, if not de- 
stroyed, at least greatly diminished, by the 
principle of repetition. MM. Lenoir and For- 
tin have lately improved the movements of 
the repeating circle in some respects according 
to Pnissant, and Mr. Troughton lias given 
some of its parts a better position for dimi • 
nishing friction^and insuring accuracy of 
motion, though on the whole it is still com- 
plex in its construction, and, so long as its 
peculiar repeating principle is retained, it 
cahoot be much siiriplifi^. The late M. 
KeicheoWh,of Munich, constructed repeating 


circles, which for some time have ^^ed 
great reputation, chiefiy cm aceoniit of the 
goodness of thh tangent and dauaming^ Screws, 
and the accuracy of the division. The superior 
telescope is aRo attached to a circle turning 
ndth ease and precision within the graduated 
circle and having their faces both in the same 
plane. 

On the recommendation of Laplace ibis 
artist constiucted a large repeating 'circle of 
this tlescnption fordhe Koval Observatory ai 
Paris. Whatever piopenies it may possess 
yet It has been thought advisable to have aj^^o 
a large mural ciicle on the principles of Mr. 
riou^htun cun«ti lined bv f'oitia, which the 
French exprei.i!i a hope will contribute gteaily 
to tile advancement of astronomy. From 
these circumstances it seem to be admitted 
tbdt the powers of (he tepeaiiog circle have 
been overraied, and that the advanlages deriv- 
ed from the repeating principle aie in a gieat 
degiee couDterhalarired by the delects of 
IIS coristi union. May we, thereiurc, infer 
that die smaller clas-) of portable circles of 
the construciisns of Troughton and Kater, 
which admit of repeating the observations 
near the meridian asulfieient number of times 
to insure accuracy, are, from the compactness 
of their structure, their stability, and ac- 
curacy of motion, supeiior to the repealing 
circl^. Of all these circles Kater^s is the 
cheapest and susceptible of great accuracy 
when not too small. The sire 1 would ven- 
ture to lecommend would be about 6 or 8 
inches in diiiineter with telescopes magnifying 
20 or 30 times and the three verniers each 
reading 10 . To those who are willing and 
able toafiford the expense, one of Troughton's 
altitude and azimuth ciicies of 10 or 12 inches 
in diameter^ would prove an excellent instru- 
ment, though for tiavellersit would be lalher 
loo heavy. In lh<t ca«-e Kaiei’s would be 
a good Rubstuiite, and iis efficiency will he 
Hiiovwi in the following observations. 

k. 

(To be continued.) 


ON THE FORMATION OF SULPHURIH 
ACID. 

By Thomas Thomson, M. D. F. R. S- 
L. and K. &c. 

Regiff.s Professor of Chemistry tn the Universiti/ 
of Glasgow. 


It is w'cll known that sulphuric acid is ma- 
nufactured in this country by the combustion 
uf sulphur. The sulphurous acid formed is 
passed into large leo^n chambers, where it 
comes in contact with nitric acid and a small 
quantity of water ; the fumes of the nitric 
acid being sent into the leaden chamber at 
the same time with the sulphurons acid. 
Now, whenever any sloping part occurs lnthe 
leaden chamber at some height above the floor 
which is covered with water, there is a de- 
posit of a white saline matter. 
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This saline matter is in small scales. It 
has an excessively acid tn.ste. Wheu exposed 
to the air it gradually runs int(» a litjuid, 
which is pure sulphuric acid. When thrown 
into water a violent efFervesiyuf e takes place, 
nitrous gas is given olf in abundance, and a 
solution of sulphuric acid remains. I hm 
saline matter has been repeatedly exumined. 
I»avy considered it to be a compound of 
nitric acid and sulphurous acid Dr. Hcni v 
cxainined it some years ago, and eoneJuded 
fiorn his experiments thatitis a compound of 
hyponitrous acid and sulphurous arid. 

B> the kindness of Mr, Tennant I have 
had repeated opportunities of examining this 
matter in a ^tate of great puri'v- I have 
gubiected it to various experiments, and ha\e 
been led to form a different opinion from that 
cnreitained by Dr. Henry of iti comp(»vition. 
Hov^ far lhe expenments which I shall detail 
wan ant that opinion, I Iraie to practical 
chemists t<k deteMiiinc. 'Ihr anai>'«is is not 
f|Uitc satisfactory , bcean.'ic we ennnot dct^M - 
iinrie expcrunentally the quantity of water 

picsent. 

1 . When aquanfltv of the saline mat ter 

mixfd with water in a rtloit, a -.tiom; 
cfFervc’^cencc takes place, f\\u\ lutrims c.-'s 
(Scapes in ton ents. Thewijolc oi'.volv^**- m 
the water, with the exccj'tjon of a s.nall 
t'liantUy of white noittci, tin wetghi of 
which vnuf** in ililTercnt **1 ccMncns 'Ibi^ 
wnite matter when dned is a lU'^^ch's 
I’ovcder, insoluble in wmIci When in atc<i it 
t<*kes fire, find hum- with a bine flame ^whih- 
sdine sulphur <ubliiucs What Kutaiu- is 
piuc sulphate cf lead, 'I hc-e plomoiiKua 
ebarnr'enze lead si.'/p/n/e oj Ifud lienee, 
•t is cMdcnt, thfit the sJibiu matter troo 
the leiuieri cliuTnl'cis icjuta'n^ suli)f)tr 
of lead. From t»r»0 giaui'- (/i --altiie mat 
ter I obtrbicd giain^ cf sulphiu of 

lead, or aoout 1.03 pci ceui. In fu-otlier < \ 
perimeu* ito liiiims ot the sfjlsue umftvr 
\idded 1 ‘4 piams of sulj'.ljitc of Ic.iil, oi 
.'Oincwhat uudei one per cent. I liese tw o 
expcnnicuts slow the two cxtitim - : in all 
the Cithers the <|uauTit) w as intei meifiate 

OS gram- of the saline matter v ere 
luatcd in 11 -mull ictoit, 'I In. ‘‘■olid mutter 
bceiiine paiUally licpiid and funic-' of nitvou- 
iicul made tin ir appeaiancc (^n inricasiiig 
tiic hr at an elTci \ cseence took {dme, cOid gas 
pivs-cd rai idly. It was ycliow lil.e nitric acid 
fumes, at d like that acid aeted on uieicuiy, 
which pitwcnted me from ('olicctinp the cas. 
When the cfrcv\e«renc< -topped, arolonilc-s 
liquid remained with a -mall de) o-it of -ul 
plutc of lead at the hotlom of tlic retort. 

'1 ho. lujiiid w.is coloui e--, but it r ilcr\ c.-ecd 
Violently giving out nitron..* InuKs wluu 
rai\i J with water It rcrniiipcd, theicfoie, 
th" same mixture or compemnd as the oi igmal 
saline matter. 

When the saline matter i- triturated 
w ith earbonateof ammonia, coinhinatTon tak ra 
place without any scn'>ihle decomposition. 

4. It was tiiturntcd with a quantity of hi- 
carboaatcof potash in powder, which from pre- 
vious experiments was judged capable of just 


saturating the unc'ombined nrids. Fumes of 
nitric acids wcie given off till the whole be- 
came quite dry. 1'hc trituration being 
continued, the mixture softemed into a white 
paste, which was left exposed to the air for 
some hours On examining this residue, it 
was found to consist chiefly of a mixture of 
sulphate of potash and carbonate of potash 
With a very little nitrate; the n^ric acid had 
been almost ul] dissipatcul during the tntu- 
ral ion . 

*3. ifio grains of the dry saline matter were 
put into u I't-toi t niixtd wiih wfitcT and the 
dcutoxidc (if a/cife collected fis it was extri- 
cmcil lhe cjuantitv of this gns evolved, 
suppoviny the tlu rrnoiuetc-r :it (j 0« and the 
baioyu'lei .it 30 iulIh 69 35 cubic 
inches. 

Ihelup’ulin the n tort beinc ficecl fioni 
tlie sn!phil(‘ of lead, wn- found lo be a solu- 
tion ot -ulphuiic acul HI Writer, without anv 
fiac( of nif iM* or Milfihinous acid 'I his sul 
p.iiine .w’ld biiur olt. MKtl partly in the slate 
ot siilptinie ot mid partly ot sulph«ate 

nl b.-irv cs, {.nuninlrti to giiiinssr. 

Jo.v 79 gi aiiis of sulphurous acid. 

1 he wi‘1 hi of lhe niliousg.is obtained was 
19 rr cquivaltnf to 3l 5 plains of nitric acid. 

The c (»n-l 'ti.cnts ol,l,.incd were, 

Sulphmous ricid .... 105*79 

^ -'‘''d 34 .<70 

idphitf of lead ... I 40 

141 0 

I o.- . . is* 'I 

If 0- 

Thi lo- . i.Hi-t he water. The eonstitii. 
ciiis ilicn air very nci'i'j 

I atom ijitnc acd . , .. fl-yi 
ft .iloms .sui| liurous acid 20 00 
3 atuuiswater 

.'iO 126 

'1 bet the Hcjd {ire-rnt I- nitric and not 
hvpoiiitious I iiitfi iroin the phenomena of 
the distillation of the saline matter; and 
fiom our Know lodge ot the raettlmt nitric acnl 
1- aetnally iio rodm ed into , he leadenoham- 
bc 1 s uiong with sulphiinm- arid, and there 
being nothing pre-ent to convert it into 
hy 1 oiiitrous 

'Ihru IS Ilf) (widenee from the analy-is. that 
the whole aonl ut 'iilphnr was, in the -tate of 
-ul) loiroi.s anil. 1 am indiued Imm -he pio- 
jjrtT tion- found to -n-pi et t bat 2-^ )i- f)f It wn.s 
in lhe -fate of -nlphm u acid, and 3-51 Jis in that 
of suiphuri.ie- and. On that ‘-iippo-ition it is 
ce-v to -ei’how'the atom of nitiie acid, by 
giving out 3 aiom'i ol ij.\* ecn, conveits the 3 
atoms of -nl, hnron- on o • ulphnnc and. w hilc 
the tu'ifl thn- deeomiio-ed makes its escape 
ill the form ol lieutovide of azote. 

The precedi Ti<T analysis w'a« repeated w’ith 
very nearly th.e >;inic re-iilt. If the supposi- 
tion of the saline matter eontaining 2-5lhs of 
sulphuric aud 3-6ths of sulphuious acid be 
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admitted, then the constitution of the 
portion examined must have been 


Sulphurous acid 63' 87 

Sulphuric acid 62 90 

Nitric acid 34'jSO 

Sulphite ot lead 1*40 

Water 7 33 

leO'OO 

This approaches pretty closely to 
3 atoms suiphuious acid .. 12 
3 atoms sulphuric acid . . . . 10 

1 atom nitric acid G 7^ 

1 atom water 1'125 


2y'876 

Probably the water was in combini-tjon 
with the sulphuric acid . — Rtcords of Science. 


NOTl CE OF SOME REC T IM PKU VE- 
MEM'S IN SCIENCE. 

EI-ECmiCITY. 

ELECTRICITY BY CONTACT.-Ac- 

coiding 10 ll'e metals, ..rd, jxrl.ars. 

all solid bodies, become e m duul^; oud 

the fluid HI wiucli iliey uie pUu'ged becomes 
negaiivc. 

2. A solid, wbicliishalf lur. er'Sfd in ilic 

fluid, acquires an eleclMc polan y , the suij- 
mersed portion posse!*st\s posu.ve eU^ircity, 
and that vthich is not itiiiiuji&ed, nrgaJive 
clectiiciiy. 

3. Solid bodies piesent a cte^t dfTfruTcc 
in their eleclio-niolixc lorce. in r (ation to ihe 
Bume fluid, and this. ilifreienc<- is ii e ffiit* 
cause of tlkC electrical, ciieiiueai, uiiu mag- 
netic activity of ilie ( iicuit. 

4. If two solid electromotors, but of I'jfler- 
eni electio-moTivp force, aie innnfr^td in ilie 
same fluid wiiliout touclniip, the most keblc 
electiomoior rectnes tin* oppoMie dediKHy 
to that of the slionccst clf'ciiomotoi. a r^d be- 
comes, of constquentc, necaiivf ly tleLiiic. 

5 . The half of the vveiikc^t tlcctiomoinr, 
which ri'CS above the fluid, exhibits the oppo 
site electiicity to iliat of the immei's^'d poi lien, 
and becomes, consequently, positively elec- 
trical. 

6. The electro-moiive electiicity of a fluid 
depends on the proi eiiy of Inung itdui cci ny 
two solid electromotor*;, of (JiffT-reni *( n t', :o 
sucii a state lliat the l\^o eltctitmotois n_- 
ceive opposite electricities. In gencr.il, all 
fluids which are bad c onductors oi tlecu.ciiy, 
possess the properly wliitli lias poiui..d 
out ; but not fluids which are not conduc ;o(-, 
nor those which a:e good conduiu.r.. IIo*..- 
ever, tlie intensity of tlie eitf tio-inotive force 
of fluids does not depend only on the more or 
less impel fce4f conductibility, but on other 
relations which are not sullicjenrly i,nown. 

7. .The electro-molive effects of two rnetaN, 
which forma circuit tn the same fluid, are 
founded upon the continual excitation and 
neutralization of the opposite electricities 


which take place in tha fluid. They are 
produced t y the electro-motive action of tin- 
strongest and weakebt of the electromotors 
upon the fluid, and are accelerated by the 
in tncdiate contacaof two solid electiomotora, 
when the latter are koo<I concluciors. 

8. The chemical changes which take place 
in the fluid are, it is true, in proportion to the 
iieutialization of the rwo electricities piodu- 
ced by the solid elements of the chain, liut 
iliese chemical ciuinges, and iliu ueutiallzatiou, 
do nui (nliow us cruse and clFect. 

9 la ihe cjstuin of chums which forms 
the pile ol Yol:a, ilie oppo-iiu elecii icil.es jic 
coiiipielely neuti a’lzeii by the solid eleinenis 
ol eai. h cli.nn ; llial IS to say, fey the pairs ot 
plates , and there is no elecirical curient tioin 
one p iir to the oil'er. ( I^' J nUitut. lOO.) 

ELI (JTRICI 1 Y FROM DEOXIDA- 
TION. li IS well knovMj, that when the 
peroxide of mangani-se is biouiilit in contac t 
with piatinuin, positive eltcuinty pa^w v 
into liie pUiinuiii, and the iiegaiive into the 
finger, oi whatever body llie peroxide is 
icmched w tli. J)e Lauve has ascei lairn^.i 
r.hii lilt* development of the electucity 
p'oeted" from chemical nctiori, as it is veiy 
wt alf wjiti dusiilied water. I ut hccomes sticng- 
ei with aculs or allvalitic solulions, for vvoud 
being ->uhsiituted for the platinum, the same 
elTeci- are pro<iiiced when the fingei is d'p’/oii 
in Itn acid oi alkaline solution, and applied to 
jt. (I'M, 

PEROXIDE OF LEAD, accordinc to 
Munef., wiieii broinrhi in contact wiin o’din 
elcciroiuoloi'?, u'. coppei, zinc, caibon, .m l 
peroxide ot inangiiiiese, dev elopes nei;,nivii 
eb riiicity muc h more .stron.;l\ tijari rinvoil/'' 
bndy hiitieilo t xaniined , and loin, sari txc !- 
len' comloctor of eieciiicily. iieiice, it imij 
be einpiifyed vvitli gicat ad\ antairc in the cun- 
Mructicn ot O/y piles, at. d even in < nntrnci 
p< i< iii-ili-ad oi copper. Ann, 

{ms-ii.) 

CAPim ARY ATTRACTION. 

1. Dutjochet, some ye.us ago, ohservei, 
tliai v'lieii 1 wo d.stiiH l fluid- in a tube a.e fe- 
paiateil bom eai n nitier by a partiimn liavii y 
c.'iillaiy pnK“*. tlie li(iuni -nnii logins tn pU'-'' 
in ciiimds thron/li ilie d.viding medium , hi t 
l!ie <iu..ni tv of 1 qni.l in each is not tlies.i'nc 
so thaf one of the fluids acqui.e*; a pn i vo 
Inu c turiii tlie oiln.r. 'l iiesnonpei stie n 
Duriot 111 i teni'.s et.iloinio'e, inid tin: «t.jk<r 
t unent cj nsi.MMc. .SiTne have sup [ o?ed, tii-t 
iffe difT< M IK e in tlie adhesion of the p.ulul''^ 
ol niff' lint iiqnoiR w as (lie of tills t'h'; 

no m IK n , and that the cudo'iuuhe UiVv,,’ i 
leok j-ldt e Itoin tl'C -ide oi the IiSs glutiiiovi** 
fluid, but vv hen solutions of gum and xuar ^ 
wete iiH d, ihe ( ndosii ost; took, place iron* the 
gum to tlie sugar, t \en wIk'Ii the former vm.i 
twice as much concen'rate*! as llm iaUcf- 
Many nf ids. as nUiic, muriatic, pho'^pliouc, 
an ' acetic, wh* n tlicy aie separated fiom wa- 
ter, by an animal membrane, receive the 
endosmose bom llie latter. Concentrattu 
sulphuric acid destroys the membrane ; and, 
when diluted, exhibits no signs of eni]o4moi5e. 
■Wlicn oxalic acid nnd water are employed, 
the tndoBir.osc pree- ds from the acid to 
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water, and increases in proportion to the 
strength of the solution. By itself, however, 
oxalic acid passes more slowly through am- 
mal membrane than water. When a solution 
of tartaiic acid exceeds tlie specific of 105, 
the endoiimose takes place from the water to 
the acid ; if it is lighter than 1'05, the pio- 
cess IS reversed. The same happens with 
citric acid. 

Dutrochet terms the passage of the oxalic 
acid to the water, inverse endosmose. The 
mineral acids ilo not exh^it tins phenome- 
non ; phosphoric acid, however, exhibits it 
for an instant, when reduced by the addition 
of water, to the specific gravity of 1*085. 
Chanpe of t^peratnie affects the pas'.age of 
the and ihrongli the membrane, as it does its 
specific piavity. 

Thisagiees with the expeiiments of Giiaid, 
upon the flowing of pure w'at^r, and water 
coniaining nitr.Tte of potash, ihioiigh capil- 
lary class tubes. A solution of one pait nitrate 
of potash HI three pail'^ water, at the tempera- 
ture of 40°, flows more readily throiich a ea- 
piKaiytuhe than pure vvalei , while .ahoxe 
40° the level -c happens. Dutrorhet has (oiind 
these oh'^ei valions to hold only with animal 
tnenibi .iTies ; not witli vecetahle, oi thinino:- 
gantc porous plates. — (Phai mafeutuchf s Ceu^ 
11 n(. hint . Feh. lase. 92) 

2. .Tci if hau.^ol Copeiihaeen, has obtained 
some interesting Ieslllt^ on this subjectf A 
fo'kfitl glass tube, 1^ line in dinmtter, was 
closed at one extrcmilv with sealing wax. and 
then the closed leg w.is fil le<l willi water, the 
eovered poi non w It h mei cury. and the open 
leg partly with an aqueous snliiiion ot siigai. 
'J lie lube was plucefl in a VLutical position. 

In the (outse of a week the rnercuiy in the 
closed lep lO'C a hue. winch nneht lead to the 
Riippo.sn lou liiat lliewax had not I»e2n so close- 
ly apph d to tlif^cl iss as to prevent the exist- 
ence ol any caj’illary ojiening heiwecn the 
wax ami phis-?. J o deteiinine ilns point ano- 
ther equally curved ful e wl*s tiken, fused at 
one cxiK tnitv, and fill'^d as before. d o as- 
certain '.he smallest use. a small iniiioi, with 
a liaiisveise ^ci at( I) n jioii it, was plated be- 
tween lilt: legs 01 the lul e, close to llie bent 
leg; hO that the scr.itch, when it rut the re- 
flexion of the eye ovei the pupil, appc.tted 
as a lunpenl to liie uppei surface ot the mer- 
cury in the tube 

On a small use of the mercury, the eye 
mu'*! be hr oil pin forwiiid. when the scratch 
appears still to he llie tanpenl of ihemefcug-y, 
and passes immediately through the middle of 
'.he reflexion ot the eye. 

Alter ti lal, n was found that a tube fused 
at one end, and about a line in diameter, an- 
swfH'd the desiiod pui pose Jins tube was 
filled with waier, and then a glob-le of mer- 
cury, which occupied 0'7 line ot the tube, was 
placed in it ; some pulveiized sug-ir wdS din- 
solved in the water, d'lie tube was then made 
fast to the mirror, and placed hoiizoiiially, m 
order that the mercury not bepiessed 

down by iis own weight. J he drop slowly 


* Poffgendorff's Annalen, xxxiv Cll 


progressed towards the closed end of the tube. 
After the lapse of a month, it bad advanced 
about a line. The water which was expelled, 
mixed it«elf with the sugar solution ; and this 
was concentrated by evaporation, without de- 
po->]ting aay crystals* A solution of gum, sub- 
stituted for that of the sugar, gave the same 
result. Ill ten days, the diop of mercury ad- 
vanced 0*3 lines towards the closed end of the 
lube. 

The converse of this experiment was tried 
witii a portion of a ‘Straight tube, which was 
fu^ed at onr exir''mity. A dense solution of 
sugai was placed between the dosed end and 
a *Iiop ol UK roui y ; and hefoie the diop j-ome 
w'atiM u O'- Hit induced. If the latter evapo- 
rated, n was icnewed. The diop advanced 
tow ritds the or>cn p^d of the tube, while tiie 
sacc’i.inne solution incteased in volume by 
tlip ab'fupiion of water. 

Extending Ins re=carclics in this way, with 
diffettnt licjUid-, JcMirliau draws SIX inferen- 
cc*^ from Ins ( xpenments- 

1. 'I hat liquid'?, separated bv porous platen, 
recipioc.illy ppuetinte in pari through the«e 
plate*-. Ttij>, however, has been picviously 
stilted 

2. The ptoponion of the volume, which 
pavsp-? fioin I c/tli solutions in equal time, de- 
fends on liie i4.,t ure of the solutions and par- 
tition as wtli the temperature. It is not, 
iiowevtr, a nm essary coiuliiion . that a greater 
volume -should pass ihrovu'h the plate from 
the oi.e vdiuiioii than from llie other; or, that 
r.rion‘* sub* of th'ce plates a greater volume 
el-ouM etiur, ns Dutrochet erroneously 
iliink- 

3. Wh'-n the clififusicn is terminated, tho 
volume iim Hi-inir on each side of the parti- 
tion may he calculated Itorn the original vo- 
lume, heing invei«ely, ns the squa’o root of its 
density ; as Gtahain lias shewn vvilli regaid to 
gnsei. if eqiril volumes of a satin aied solii- 
liou of common salt, anil bolutiou of sugar of 
the Specific piavitv 1 078. me separated by a 
bladde? . the fiisi incicii-'es in volume at fust 
but dmnnislips in specific gravity, in a gieaf- 
er degiee than would take place by a regular 
mixture. 

4. Tliehright to winch soluhons ascend m 
c.npiUaiy lubes. Is often piopoiiiomnie to the 
qujutiiv of liquid ddru-cd. '1 hns. pome solu- 
tions, whicli ri>e huhc'-l in capillary tubes, 

.are conveved in stiongi'st stiemos, but thero 
aie many exceptions to tlnsnile. 

5 l^iqinrls me ni-l only conveyed through 
solid poious plat( s. but also tinough a shoit 
canal between merruiy mid glass. 

6. Hy the chf*mii\,l action of electricity, 
the piopoition ot llie liquid w Inch passt.s may 
he increased ; hut this c<iii-e only opeiaies, 
in so far as it separates acids, alkalies, ami 
falls. 

OPTICS 

EFFECT OFI IGHT IN MAGNETIZING 
NEEDLES. — Mr. Draper* ha** repented the 
experiment of Mrs. Somerville, which consist- 


• Journal of tlic FranliJin Institute, Februa- 
ry, 1835. 
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ed in rendering a needle maguctic by placing 
»t under u piece of glass, or blue ribbon, 
having half its length protected by paper. 
He did not succeed. He inadc u very delicate 
experiment, uy admitting “ a divergent beam 
of light through a hole in the shutter ol n 
dark room ; the cone of luminous matter, 
etiU ape.\, about I-lMth of an inch of 
diameter and a hair, or other filament held 
in it, exhibitt d the pheiunnt luv of diirractioii ; 
the colours being received iuU> the eye by a 
leus. Across this beniu a .^i!\cr wiie \va> 
adjusted, and each of its extreniUiegt^ con- 
nected with cups of mercury, whu h coinmn- 
iiicated with the poles of a voltaic Imtlriy. 
It was expected that, if there v.us anv action 
between a magnetic fibimcnt and b^ht, w,«me 
derangement would be seen in the liitfrattcd 
fringe^, when the current parsed ; but none 
such was observable.” He found uho, that 
solar light concentra'eil upon a licluatc 
needle, pioduccd no effect, either in the air 
or in vacuum. “Aiucdle madi of watch 
spring, about 4 inches long, which in nn 
exhausted receiver, suspended by a tilnincat 
of silk, exhibited no polarity, had ouc half of 
it exposed to the violet ray, cast by an eq n- 
anguhir prism of flint glass. 'Ihisiaywh*^ 
separated from the others, by pav^ing it 
throegh a slit in a rnctaiUc serein, uuil naif 
the needle shielded by a piece of pencr. .Vttcr 
two hours exposure, it was '‘■cpuni ,‘d a^ain 
in the exhausted reenver, but ^uU showed 
no token of polaiity ; it wass then exposed to 
the other rays successively, with the mm.*c 
n %ult*” 

Mr. Hoyle found, that n piece of amiui 
would become electrified by exj)osure to a 
sunl)tam. Mr. Draper produced the «iaine 
effect on ruby from Ceylon, rolled sapphire, a 
tourmaline, a Brazilian ciutjald, h lo| .u , 
and likewise glass. He .,ttr buics this to lac 
agency of the light, aua not to the heat : be 
cauM', when exposed to the a- ’ion ot heat 
f:-om atiothci s.uircc, in the same dcgicc, no 
.sUch consequence foih'wcd. 

i:lectricitx’ a.nd m.xu 
T:TH0D OE DEI I KAilM NO IHL 
ELld TRICAL ( OM)ht i iHlLii \ OH 
SuALL MASSES.-— Ihe u^.ual method of 
detei riiining this pro])erly in IkkIjC" tun-iM . 
in iiw.t't’ptising between an I'iwtinal sou cc 
and a metallic wire attaiLul to a ‘-cn^-iuit 
electroscope, the body w^hose couiJuctib.litv 13 
to be ascertained For tins parpo->c an 
clectr.cal machine, a voltnlc or u diy pik n 
• mployed. Several imreiiious cfipotata have 
.'J.so been s.ibatitutcd, Las-aigm iccomnu-jids 
a modiiication which lie haa lu mc.i to an>)i\ci 
To one ot the wires of .'schaeiirL'^ei’!? niuin- 
1 iier, hea'tiKhcsa small plaliniim spoon cuu- 
1 .lining dilute 111 Liiv' laid ; above tins* -poon. 
is fixed upon a support, H Muall glass tube, 

'-'•3 inches long, and •!& inch in tiiamclci. A 
wire of red copgcr curved at one of its extre- 
mities, traverses it for two-lliirds of its 
length. '1 0 this distance the wire is flatten' 
cd intoa spatula, or terminated by n disk. 

'1 o this part of the wire the body to be tried 
IS attached It is then touched on the other 


side with the end of the other wire of the 
multiplier, and tlien the curved portion of the 
copper wire is plunged into the nitric acid. 
If the bo>iy placed between the two w'iresie it 
( onductor of electficity, the magnetic needle 
instnutly deviates, lie has also found, thut 
a thermo-electric cylinder is very conve- 
uient ; it is formed, by soldering, end to end, 
two small cylinders, the one of Bismuth, anil 
the other of Antimony. When placed inn 
glas:» tube and slightly heated at the point of 
union, it was placed in contact on one side, 
with one of the wiie** of a lanItipUcr, and on 
the other, with the sui stance to be tried, tuul 
toiuhed at its opposite extremi^, with the 
othei wire of the multiilier. I he results 
werp. similar to those obtained by the fiist 
inethoil ; Arsfnic and Tellurium weic found 
to be conductors.* 

CIILMICAE ACTION OF ELEC- 
TRICAL C IfRliENTS. — i he experiments 
of .M . Lotto lead to the con liision, that the 
ducrtiuu ol a in.'igncto-elccti ic current has 
nn iiiflutnce, like that of a hydro-clectnc cur- 
I cut, uiion the facility w hich it may have in 
jias'sing through the same system of conduct- 
ors. .Ml. Fuuaiay ha.> inovciJ, that the dif- 
fcient ‘‘ubstaiues which turm a cuclc, e.vpc- 
rn nco, la similai circumstances, an equal 
u..!irnclo-ciectnc imiiKtum, un.l. const - 
()i'Cf.l!y, a iMidcMv to pioducclhe same 
cun cut Pi'ilLo hii> (Unturned this fact 
HcdiN|(S(o i, ii.ngtido th elite hel.x, havini^ 
two iii/rin<> aii'i v(!u.u cmN, lu suib a m.in- 
iici , that wit' t:i‘ v' a- I i ii\ ei S'. (1 iti a contjaij 
diuctK'U I \ ♦vui.u'iuls dcvelojcd by (nflu- 
(!>((, lae-t lui; ic. lints ikiuii!j"'(! thu;- 

?»'lv ( s it >11 » U t K (, le, w iin li I }) . i“> . renta 

au oOli^ctl lo 1 1 .iver'-e, we pbu i a ve*!sc] 
li.itc! lutvil wutii .•lU'i cfiiunui. ma- 

ting w .til ill. ((.Tuiuticus 01. one *‘idc by a 
will, lUi till (ilhersule by a piatcfd tlir s,ui e 
metal, the eui rc uta mo luutraiiztd But ii 
one ch tuem is m^iiic .-tiongtr than the other, 
by a change in llic n’liabei of the ‘■piraks ui 
tlic nUiL-m to-oiev l lie hcb\, ihc effect npoo 
tht calvniiornoit^r which icsults tiom this 
Uifleteiice ot intensity, isinnch more decided, 
whentlu iiJO''i powerful rm 1 eat pa'>ses intw 
the liquid fioni the Wiie to the plant , than in 
the «oiit», 4 .iy chicctioii. lienee, it would ajj 
pear, th.it v, c mo to attiibute the donide 
j'hcnoiui mm which the same he:ci ogenenus 
cjitle picsents, unilcr the relations ot clc..tH(. 
ccn‘diu tibilily, to the difiorcme of thcniieal 
rt -artuin w Inch accoinp«'uiie.s the passage of 
the cui ri nts.-[- 

ATMDbPHl.KICAL ELECTH J Cl I Y. 

— M Muttem I has lately inadc some intcr- 
eetiiig cxp-cnimuts upon thi.-> subject. 1 hey 
wcit l•(md^u■ll (1, in wliat is tenncil in Italy, 
ail JCngl’sh V. (jo/I ^thiitis, one of small evtenl) 
<mJ^lsting ot Rohima pj>miiucut ia, Plahnus 
Ocvidentulis, (iffthfzia Inaruntlios, Meha, ^r, 

'1 he c lec'trojcojie with which the experiment'* 
were made consisted of a .stem of wood, »t 


* Journ. rie Cliim. Medic . i. CSC* 
i Bibliotboriuc Universelle, February, IBJ& 
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tlir cxircmity <>r vvhich wns plarfil n rommun 
iHinp ; it foppor uiu* cuncliictcd the electi n'ltv 
iiomthe rtami' U) iin electrosrope. On njiriy 
or wKvdy duyn, avciy thin port on <»f phosi- 
phoruh vvus substilutfd for ttlielninp, and wan 
kept in a tube ofpluPb temiin.'itin;; in a point, 
lie found, that vvlieiievcr the elei i rir t\ ot the 

jilo^ospbere positii e is alwny^ the 

case ill calm weathei), it is iinpOj.‘«ilde to 
have aay traces of clectiii ity in the interior 
of a wooil. The most curious tiunJc of oh-'Crv- 
inpit. is to move, oiirryiiifr’rlie elc*ctros<opc 
mlhe hand, either out of the wood, or alujve 
the lea' e.s. The flame is scarcely removed 10 
|. aces from the trees, when tiaccs of elcctn 
city hi'piii fo^appear. 'Ihcsc iiieieasc with 
the distance I n returning, the first tree is 
.scarcely reached, when the electroscope 
ic.iscs imincdi.iteli, to indicruc tlu- pieicm e of 
clcctiicity *1 p^eneial results can only he 
explained by oi c of two hvpothc«es ; either, 
tlirit the elcctrn iiy of the air is divdiarpcd by 
tl)i- leaves and the vapour of vatei , and 
esenpes !)\ this nu :ii s into llic earth, oi , that 
theic is developed bv the cfl'ect of vc^etafile 
life, hv t lie 1 e''P’.i at ifu'i of plants, cii()i’"h of 
negative to nouli<ili/(' the positive clectiicity 
(it the sm miindinj;’ air ’1 he Sf'i'oud hypo- 
thc'is ai'pcai ino'^t plausible, hccau'-. it is 
(lillicah to adunt the st-rond. wlicn A'e attend 
lo tile condiM'tin^' power of the (rinic, ni»d of 
tlic (’(dninn ol hot ir.r vshich is mucii supefior 
to that of the leaves, 

Tlie ijsnlts o! .1 ii'onbc* of ob^erva- 

.shco\ ed tl. atm tlu n’p’lil,‘*itrus«>!elee- 
tj n ity are olt(*u absent, both m the air, and 
3i. the intciior of a wood At the appioach of 
t'ny, Ijcfoic the sun appe.its .b<‘veth« hon- 
zon, df ciiled iiuDc.dions (j1 i etratt\( cl^'ctneity 
appear urnonj; the trees, wliilc i om* an detect 
ed in the o()eii an. We can i\:<diTy under- 
stand tl IS obsen ition, if wc admit that 
oxypcii 1- diseiuiaped Iroiiithc leavt ‘ ijrfore 
the rays of the sun stnke them diiectly. In 
this ca=c. negative cleeti u ity^tj)])cai s. If the 

jiky ns cairn, tla sutns of nc;?.itive electricity 
distijipcai in the intenor of tile wood, at the 
‘iuiie time that j/o'^itive elect i 'cityis developed 
m tlicaii- On three duvs, when the sky was 
cU.iulv, and almost stoiiny, ncirative clcet»*i- 
city was deteiled in the e.\ternal air, andiathe 
wood. Hmiec, it inav be infei red, that nc- 
pniive electiici.y is dn- eiirriiLjed by vmetation 
Uurinit the di y, vvhieli eoiistantlv neutrii 
hzed by positive electrieilv. M.jttcnci has 
pcouiiscd to continue his observatior»s, 
and expresses a sti i up; d( sire that similai 
■iivc?lip;ations should lie undci taken by 
mctcorolop’isrs in other parts of the vvorlti, 
especially in icfi reiiee to rain * 

NEW METHOD OF MAGNETIZ- 
ING — M. Aimc recommends til following 
method, which consists in temj»ering and 
magnetizing a bar of iron at the same time, 
lo elTeet this, a bar of soft iron curved in the 
form of a hor.se -shoe, is surrounded with a 
brass wire covered with .silk ; the two ex- 
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trcmities of this wire are made to communi- 
cate with the poles of the voltaic pile ; a bar 
ot steel equal lu length to the distance 
between the tw'o extremities of the horse shoe 
IS then ignited, and seized between a pair 
of pinceis; the two poles of the horseshoe 
lire then applied to the i-ar, and plunged into 
a inicket of water ; in the course of a minute 
ortwoaftei minici ^ioii, the ba» is detached 
from the horse ^hoe and a similar operation 
jicrfonncd vvirb 'similar bars extracted from 
ihc file. In order to prevent the brass wire 
from soffeiiinir, caic must be taken in dip- 
ping flic appnvatus in water to envelope the 
two extiemitie-t of the helix in a rag covered 
with in, isLic The ends of the conducting 
wir^vvcic soldered lo the zinc and copper 
p(des of the battery ; a single wdic Wtas em- 
ployed. Aime, however, con^-ideis that it 
lOiiy be piefe'ahlc to unite several into a 
huuJle, or e c( n to take a ribbon of copper 
foveicd vviLb silk or vaiiiish. 'J’hc bar ought 
not to he det.ieheJ too quickly from the 
hoi'^e shoe , it is necessary to wait until the 
inteijor i»f tlu* steel Ini'- acquired a slight 
clev.'ituuwr teiiqiei ,'iturc, in order that the 
molecule'' may hiivo time to arrange Jthem- 
selves, eonvi nu ntl V for magnetizing and 
tiinpciing 'i'hc duialion of the immersion 
vane-. V th the si/e uf the bar, and the 
lenipcrature vv huh it po'-ses-'CS when taken 
iroin tlie Arc * 

9 MAtlNF/I lKM BY COMMON ELEC- 
I KKUrV.f — M. Llainbuis has addressed a 
manuseiipl upon this subject to the French 
nca'li my TiJt* results of his experiments 
WLie, J In every metallic conductor travers- 
ed by the ui^eil ii ge of a Lcydcii pliial, two 
magmto fJfctric cui rents aie simultaneously 
d scharged, which pass in opposite directions, 
oiicoi whuh iiuiy be said to piocccd from the 
vitreous to the resinous pole, and the other 
from the re'iiions to the vitieuus pole. 2. The 
cunent'ic.in be partly separated from each 
otlu r. This -cpaiation may be effected in 
dividing a disihaige lietween two or several 
ditEi ert branches of the same circle, wheniu 
some p irlieulai hr.ineh there is an interrup- 
tion winch give.- oi igin to the spark. 3 This 
separation of cn rents is moie or less practi- 
cable. and i-s rompnsed within certain limits, 
which cun he neaily determined by experi- 
ments for each dischaige, and for each of the 
other elements w hich produce the phenome- 
non. 4. T he separation of these cun cuts may 
take place in any portion of the circle sub- 
mitted to the discharge, at the same time 
tliat the otlier parts of the same circle are 
traversed by currents completely re-united.5. 
In every ciielr, ui evciy poitionof the circle, 
which the two t iiirents tr.'ivcrse in union, it 
IS, in gener.il, the run cut which passes from 
the viticous to the resinous pole, or the pri- 
mitive current which has the chief effect in 
communicating the magnetic influence. 6. 
Each of the currents magnetizes so much the 


• Journal dc CUimc. Medic, i. 370 
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more strongly in proportion, as it is separated 
or disengaged from the other ; and in gene- 
ral, we may say* that the magnetic power, 
produced by a discharge of the Leyden jar, 
18 only the effect determined by the simulta- 
neous union of two magnetizing, more or less 
unequal and opposed, forces. 7. The coiu- 
mon simple spark of the machine produces 
analogous plfenomena. — I ‘id* 


NOTICE RESPEC I ING Dll. EHREN- 
BERG’S COLLECTIONS OF DRIED 
INFl’SORIA, AND OTHER MICRO- 
SCOPIC OBJECTS. 

To Richard Taylor, Esq., Sec. Sec. 


British Museum, 21st JiiDe,1836. 

Dear Sir, 

DR. EHRENBERG of Berlin, well 
known for ins elaboiaic work on ihe Tnfusn- 
riu*, has recently presented to the Bntisli 
Museum a senc*^ of diieii microscopic ohjerts, 
consi*^ting chiefly of intnsory animalcule®, 
globulesof blood. &c., accompanied by a shoit 
nonce (too shoit indeed) ot his method ol pie* 
parini; them, and a list of tlie subjects. Di. 
fehrenberg preserves these most minute and pe- 
rishable of known organic foirns hy meansof ra- 
pid desiccation on Ltile plates of mica, in w Inch 
manner he informs ii^ihatlie has succeeded m 
making a very satisfactory dried collection, 
not only of nearly 300 specie'^ of hifu'oi t/jj 
but also of other kinds of microscopic objects. 
He mounts them lei wen double plates of mica, 
fixed in the ceils of slides, in the usual manner 
of preparing the scales of hutleifli’es and Po- 
and otiier tiansparciit micioscopic ob- 
jects ; anti ihus, he says, “1 have not only 
preserved the form and colour of fire shielded 
{euirassh) RoMtor/tr and Bac 1 1 UmeE, hut &\- 
so the fiflfteit and dehrnteo( the polygas- 
iMC Jnftisoi la, even these of the genus Monas ; 
as well as the ti^^ue of planl.s , the Speimato- 
xna and CercaiitB ; the difl’erent sorts of glo- 
bules of blood, with tl/cir nuclei; globules 
of lymph, chyle, and milk; and the nervous 
tubes, 5cc., of a gieat number of animals, and 
of man.” 

A power of about 3o0 (linear) is sufficient 
for viewing these objects, '* but a lower povver 
does not show them satisfactorily, however 
well they may be illuminated ” 

I subjoin a list of the subjects presented to 
the Museum, and remain. 

Dear Sir, faithfully yours, 
John Geo, Children. 

Slide- No. T 

1 . Monas vindis* 

2. Polysoma wvclla, and Monas termo. 

3- Spirillum undula.and Vibrio bacillus. 

4- Euglenia acus; Eu. vindis ; Eu- pyrum* 

5' Coleps hirsutus- 

6‘ Volvox glohator. 


No- 2 

1- Paramecium caudatuiu. 

2. Glaucoma scintillans. 

3 Tiichoda carniiim. 

4. Charchesium ^lolypinum. 

5 I’.pistylis nutans. 

6. Euplotes Charon. 

No. 3. 

I Stentor niger. 

2. Paiainecium aurclia. 

3. Glaucoma sciir Lilians, 

4. Sientoi polymorphua. 

.*>. Stentor coeruleu'!. 

6. Idem— compre®aed. to sliow the testiculi. 

No. 4. 

1' Nassiila ornata. 

2. Nassula clcgans- 

3. Na‘'sula aurea. 

4. Idem — cru>hed, to show the teeth, 

5 Chilodon uncinafiis. 

6- ChUrnydoinoiias piilvisculus. 

No. 5. 

1. Ilydalina senta. 

2. Idem — crushed , to show the teeth. 

3 Polyarthra Ingla. 

4. Hiachionus pula - with its eggs. 

5. HrachioiiLis rui)ens — diito, 

0. Anuirea aculeata. 

No 6. 

1. Globules of blood ol iheSheep (Ovis anes). 
*2. *j)itto of the Fiog (ILina lemporana). 

3 Grams of the Henna of the Lye of llie same 

4. Speimatozoa vrM e'tilionis n.unni. 

5. Arlfnanthes longipcs. 

0. Meruiion vtrnale , l'i.i7ilnria rbahdosoma . 
Navir ula nous , Na. aniphisbaina. 

Philosophical Mapazine^ August. IS.'Ht', 

LHRENBERG’S NEW DISCOVERY 
IN rAL.EONTOLOGV : 


TRIPOLI COMPO^TD W lloriH OF 
IvXl' VIA 

At the -illin? of till* Royal Academy ci" 
of SrieoK-soi P.m-., July 1 J ili, the lollfn% niir 
letipi \vn<i I oTiiiniinrc.ilf'd. dated Berlirj i|j** 
3id <jf .lulv, fioiii .M . AltAnndei Bion{;r.!a'* 

- J fiave Iciflny i<ecoine .icqu-nnlt'd w.lh .i 
dicrox^-ry entirely new. for which we aie in- 
debted to ;M. Eluent erg, and winch he In'’'' 
d^^moiisli aterl to me in 1ti»- c e.iresl mi.r-ii.T , 
It is til. it llie locic'' of iioinoireneous afipe^ranfe 
which «»'#* lint very liard. fiiiible. even hfS.ie. 
entirely formed of s. lex. and wdiicli are known 
by ibe nanifs of inpoli, more or bss >nlid 
(Pol tcrschiefer of Wornor), are entiiely rom- 
pos-d of the exiiviie or rattier of the perfccilv 
ascertained '-ktdetniis of infusorial animals of 
the taimly ot ihe Bm illantE and of the uenera 
Corroiirma, Gnmphoverrui, 6'i/r/edru, Ginlio- 
uelln. See. The^e remains having peifecriy 
preserved Ihe forms of tlio siliceous caicases 
of these infusoria, may he seen with the great- 
est clearness through rhe microscope, and mav 
easily be compared with living species oh^'civ- 
ed and accurately diawn by M. Elirenberg- 
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In many cases Ih^re are no appreciable dit- 
tmctions. 

The species are distinguished by the form, 
and still more surely by the numbei o( iepta 
ortiansvei^e Imi-s which (Jijvida tlicu bmall 
body , and M. Ehrenberg, who has been able 
10 count them by ilie micioscope, has obstnv. 
ed the same iiunitier ot these divisiuus in iiv. 
ing and in fossil species 

Tliey are ilie tiipolis of Bilin in Bohemia, 
cf Sanid- Flora in 't’uaCiiny, and ol other pla- 
ces which I do not leineinhtfr with ceitJiuly* 
(of tlie Isle ol France and ot Fidiici'>bad neai 
iCger, ifl am not mi'-iaken,) vihicli have given 
occasion to llicse ennou'* ob&ervaiions. J he 
slimy non oiC of niaislics is almost wiiolly 
composed of GaiiioneHn fei i . 

Ttie pieatei puit ot liiese specus arelacns- 
tnne, hulthe'c are also some in. Mint-, paiti- 
fiilaily in t!ie lriiM)li ol llie Isle ol France. — 
L'lnstitut, No. \bO. -- ]ht<i. 


BRITISH ASSOCIAITON FOR 'IIIE 
advance tlEM Ol- SflhNCi-:. 


The n'>xi Mci'iiog \m'iI be licl I at TJii-itoI 
dtninc l»M- wc( Ic fotrinien in" on M niday, 
A ‘22ni! ; ihr- Micnber'^ ol the (i^ruMul 
‘ o.nnuti»ewrl a'lsenildt: on the pieecdiog 
Fa{ui(i.i\ . — Ibit!. 


THE INDIA REVIEW. 

Calcutta : January J j, 1S37. 

LORD AUCKLAND’S SCIENTIFIC 
PARTY. 

TkLesC ly Ei^cninq^ [\rd January, 18.'i7. 

We rcjoicc to see our prediction, regard- 
ing the ulterior good to be derived from the 
instructive and interesting cnt^rtaimiients 
at the Government House, realized. 

The ingenuity of talented men has been 
in active evereisc, and discoveries have been 
displayed, wliieh will tend to the must im- 
portant results. Although we cannot con- 
cede to Dr. O’Shaughnessy the merit of KlM- 
mg discovered the working machine for pro- 
ducing moving power by the ap2dication of 
electro -magnetic influence, yet wc must ac- 
knowledge that his contrivance of another 
machine, the model of which was exhibited 
at the Government House, and is described in 
our present number, does him great credit 
for ingenuity, perseverance, and zeal, and 
will add to that professional renown for pro- 
mising talents which be has so justly attain- 


ed. In addition to the foregoing on the 
present occasion, Dr. Ranken, officiating 
secretary to tlie Medical Board, — a gentle- 
man already distinguished for his mechanical 
genius by his invention ot the thermantidote, 
an engine by which ordinary houses in India 
can be both cooled and veiitilafted, brought 
forward a plan for discovering shoals or ob- 
structions in the way of steam vessels. Dr. 
Ranken forwarded to us a model, from 
which wc had a drawing taken (plate 3, tig. 
8,). The following is the account for which 
we al'e indebted to the author. 

“ The apparatus is attached to the fore 
part of the vessel, and is intended to act as 

she proceeds in her course. 

'J’liis impciTcct model is siippoised to 
rejiresenl a steamer afloat, and the trough, in 
which It slides, the channel of the stream. A 
shaftor pole (1), equalto the length of theves- 
sel, is jiro^ceted forward from the bow, where 
it floats on a level with the waterline. At the 
further c.vtremity of this shaft is a cylin- 
drical cross-bar, (2), the length of which 
being optional, is here somewhat greater than 
the breadth of the steamer. The crossbar, 
perforating a row of feelers, (4, 5, 6, 7, 8, 9,) 
support.s them in a vertical position, where 
the channel is clear, but allows them to ro- 
tate freely and to fall down, when pressed 
by any thing under water. A lever extending 
horizontally backward, with holes in it for 
receiving a weight at different distances from 
the top of each feeler, counterpoises the 
incssure of the water and the force of the 
current on the immor.<ed jiortionof the feeler. 

“ These feelers, the essential part of the 
contrivance, descend under water as far as 
the keel, and rise above so as to be fairly in 
view from the deck of the steamer. If the 
lower ends of any of the feelers, thus im- 
mersed, come upon a slioal, sand bank, or 
sunken tree, they are forced backwaid and 
upward, when of course the opposite ends 
or tops, visible above water, sink forward 
and downward. The exact situation of any 
obstruction or danger to the vessel may in 
this manner be indicated in time, it is be- 
lieved, to enable the helmsman to avoid it, 
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by steering where other feelers, still remain- 
ing vertical, shew the channel to be clear. 

*' The small paper tubes on the tops of the 
feelers shew where lanterns might be plactd, 
throwing out sufficient light ahead, and 
rendering every motion of the feelers con- 
spicuous, if^the river were navigated at 
night as well as by day. 

“ If it were necessary, a man or two could 
be stationed before tbe cross-bar where the 
figure of a boat (d) appears in the model, to 
see that the machinery keeps in order.’’ 

Several of the scientific and nautical gen- 
tlemen who examined the model at the Go- 
vernment House suggested partial objections 
to the use of the apparatus. Its great 
length, one observed, would probably im- 
pede the vessel in turning to either side. 
Another remniked that, though the long 
shaft could now be taken off and put on 
again at pleasure, it was not sufficiently un- 
der command while attached to the bow at 
the water line. To obviate these incouve- 
niences, the same gentleman proi)osed to 
let the apparatins down to the watei from 
the foremast, or from a sort of ciano by 
which it might be placed in its piopei posi- 
tion or lifted up as circumstances should 
require. A third, whose knowledge of 
steam navigation gave particular weight to 
his opinion, thought the contrivance unob- 
jectionable in ascending the river at the 
aate of 3 or 4 knots an lioui, but not cal- 
culated to be of any use in coming down, at 
double that speed or more, when the warn- 
ing given by the feelers w'ould not be suffi- 
cient to enable, the feteeiamaii to avoid the 
shoals in his way. 

To these and other remarks the inventor 
replied to the following effeef, in the cfnir'se 
of the conversation whidi took jd.icc. 

With the exception of the metallic rods, 
each a quarter of an inch in diameter, which 
arc to form the inimcrstd portion of the 
feelers, the whole of the machinery la in- 
tended to be so light as to float on the sur- 
face like a blown bladder. Having the least 
possible hold on the water therefore, it will 


scarcely be any impediment to the move- 
ments of the steame'^. 

Were the long shaft of the apparatus ex- 
tended from a mftsC or crane elevated above 
tbe deck, the height would, in addition to 
the present length of it, can^e the feelers to 
dv'^eribc the arc of a larger circle, rising 
higher and sinking deeper than the keel in 
the pitching motfoii of the vessel. It might 
be an improvement to attach the shaft by a 
long fork to the middle of the vessel on each 
side, at t!ie water line, where there least 
motion. 

It is nor geneidlly believed that the velo- 
city of a body through fluid rendeisit more 
difiieult to turn aside, or a sliiji IcbS obe- 
dient to tin* helm. It not meant that tin*. 
paddle.s ihnuld be backed or the steamer 
.stopped, when the feelers iridn ate a .shoal 
111 her way. When they sliew the c\act 
‘pot where the danger lies, and at the »aiin 
tune let Us know wlieie thcic is enough o. 
water, turning tin i udder a few points to 
hnboard or siaibomd. will 'ipp'iivntly make 
the &t<*an)er take a sab* f ouiae the more rea- 
dily the fa^tf t she is eonig. 

No objection seemed to be urg'.d agaiiis' 
the pnnciple of the. confctuaaee, the douhti 
expiesseff having reference chiefly to the 
mannei of eniploving ii Dr. Kunken ex 
peeled to find that so snnple and obvious a 
means of sournfuig the bed of a river h id 
already been tried and rejected by praetn a) 
men for reason*! which he could not disco 
vcr. But this appeared not li> be the case, 
and arlverting to the great iinportaTici' of 
being able to navigate the liveis of tins 
country with safety in the night as well 
the day time, he ofleied to place a complete 
apparatus at the dHposnl of any competent 
peis-on who had iricdination and oppoitunity 
to give the contrivance a fair tiial. 

Mr. Prinsep and Dr. Weife,r exhibited the 
powers of the ox-liydrogen microscope, 
by which sections of w'ood, the structure of 
plants, forms and dispositious of cellular and 
vascular tissues, and fibres of plants, as well 
as organic fabrics, cotton, fkc. were accu- 
rately developed. Eiitoiuologic.il description* 
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were given ; and living infusoiiae were seen 
contending with and destroying each other, 
which excited considerable amusement. The 
animalcules were the molt lively animated 
objects displayed in myriads in our common 
drinking water : a little brandy was introdu- 
ced, and they all fell to the bottom, showing 
the effect of ardent spirits in suspending 
animation. Among the numerous exhibi- 
tions of natural curiosities, we noticed some 
wrolites whi^ have fallen in India ; the one 
at Moradabad in 1806, one at Allahabad in 
1822, one atGhazeeporein 1827, and another 
at Hydrabad in 1831. There were some 
beautiful specimens of Japhogas Succatus 
and Pteropus Marginatus of Bengal, and fossil 
hippopotamus and fossil crocodile from the 
Sub llimalya, furnished by Col Colvin- Salt 
fiom the Samber lake in various states of 
manufacture, fiom Lt. Conolly. The skeleton 
of an ouran oulangand one of an albatross. 
Among the works of art we observed tlyee 
casts ; viz. those of King William, — Cobbetl, 
and O’Conuel in character. Our gracious 
king was considered an admirable likeness. 
O’Conucl, in the aflitude of animated debate, 
with one hand grasping lus waistcoat, laid 
naie his brawny bosom, with the other aim 
extended and clenclicJ fist denounSing ven- 
geance on ihe enemies of his injured coun- 
try, Cobbetc hoary-headed, reclining in 
despair oii a garden bench, was a fine 
picture of intelligence and age. A oilver 
cup given by Dwaikariath was an admira- 
ble specimen of woikmanship by Hamilton 
& Co. The Auckland cup was still more 
creditable to the abilities of Pittar. The 
latter had no blemishes as regarded chaste- 
ncss and design, which unfortunately was not 
altogether the case with regard to the for- 
mer. There was also a splendid collection 
of bronze medals, struck in France under the 
the orders of Napoleon, in commemoration 
of hi': victories, and a very perfect Sciogra- 

thicon. 

dr. 0»SHAUGHNESSY’S & xMARSH’S 
EXPERIMENTS. 

' We perceive that the editors of the Quar- 
terly Journal of the Medical and Physical So- 


ciety have given** an account of a new method 
of separating small quantities of arsenic from 
substances, with which it may have been 
mixed, by J. Marsh, Esq.” When we com- 
mented upon Dr. O’Shaughnessy’s descrip- 
tion of this mode of separatin^arsenic from 
other substances, we had not seen Marsh’ft 
clever paper, and therefore Dr. O'Shaugh- 
nessy’s statement (for we conceive the edi- 
torial to be his), that our review was of that 
document, is incorrect. Our description of 
numjBi'ous tests and advice to judge and 
Julies in quoting the difference of opinion 
among chemical physicians, the professor 
denounces as odd mistakes and a proof of 
our not being, as he is, familiar with the sub- 
ject : he appeals to men of science in Europe 
to support bis assumption. Now we must 
protest agaiast any such appeal, if he had a 
reason on the spot to prove our (fVnclusioni 
erroneous : to have given it would have been 
but complying with the claims of legitimate 
discussion. Has the professor so soon for- 
gotten the opinion we gave on his experi- 
ments on the blood ? When we then point- 
ed out his errors, his reply was the same as it 
is now ; viz. that he did not consider himself 
called upon to enter into a chemical dis- 
cussion with us, as our review had denoted 
a total w^ant of practical knowledge of the 
subject. Instead, therefore, of entering into a 
controversy with us regarding the existence 
of a supposed new substance in the blood, 
he would appeal to home authorities. The 
appeal in this case was in our favor, as shown 
in our number for January 18.36, wherein the 
expeiiments by Brett and Bird, of Guy’s 
hospital, are described, the result of which 
led to conclusions the same as our own. 
We have since received a long com- 
munication from those gentlemen on the 
same subject, which we have not published, 
nor should we have adverted to it now, 
had not the remarks of our friend O'Shaugh- 
nessy elicited this defence, and compelled 
us to point out to our professional brother 
our desire for free and open discussion of 
important questions. It is by collision of 
opinions that truth ii elicited ; but the sub- 
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jeot, and not peraonsv miut be addremd. we perceive an error on lubjecta eon* 
When the latter ia tbe daae, bittet and neeted with the pabUc weal and with 
angry feelinga are engendered in boaoma a<denee, we feel it to be our bounden duty to 
where nothing but amity, eateem, and true ezpoae it, without having the least respect to 
friendship should pepade, which ought persona, or to any other views than those 
invariably to be the case with all lovers and of discharging the duty of an upright and 
promoters of science. Therefore, whenever independent journalist. 

¥ 

PROGRESS OF SCIENCE, 

^ f 

AS APPLICABLE TO THE ARTS.AND MANUFACTURES ; TO COMMERCE 
AND TO AGRICULTURE. 


IMPROVEMENTS UPON THE HY- 
DRO-OXYGEN MICROSCOPE. 

Sir,— In llirowinfi the flame upon the lime 
in the hydro-oxycm inino‘«copi*, it is found 
that deep ca\ii»es formed in it by the 
violence of the flame, and that it is requisite 
to move it to cause thefiretoact upon another 
part, otherwise the light becomes dull and the 
large lenses endangered. 'I his at present (or 
was till last year, when I dneoted the maker 
to cause it to revolve and rise.) is moved by 
hand, which is inconvenient in several res- 
pects; flr!$t, if a liule is made, the radiant 
point of tlie lens is alieied, and peifvct dis- 
tinctness is gone : the object glasses are en- 
dangered, and in opening tlie door to adjust 
the lime, a light is thrown into the loom. 
Moreover, one of the cylinders of lime will 
only last one exhihition, wiiereas, by being 
turned regularly, if would do for several. 
The improvement consists in causing the iime 
to revolve regularly and slowly, and, at the 
same time, rise gradually, whereby the same 
part never comes under the action of the flame 
twice. (See plate, 3 fig. 6.) 

A B C isan uprighi shaft, upon the upper 
end of which the cylinder of lime A U put ; 
D£ a grooved wheel to he driven by an end- 
less screw, E, which endless screw has a cog- 
ged wheel FGH, wiiich is driven by a spiing 
having a train of wheels, the whole being re- 
gulated bv a fly. The sciew Bis for the pur- 
pose ul raising the shaft ABC when turning. 
By this screw the shaft A B C is raised ; one 
whole revolution raising it the distance of one 
thread cn the screw ; the grooved wheel D E 
sbdos Ticely upon the shaft by a sliding piece 
K, having a square hole in it fitting the shaft, 
and v.hich causes the wheel to turn along with 
it. That the wheel D E may not rise or fall, 
a groove or slit is marie in K, winch runs in a 
piece of board L H, fastened to the lower 
board. — Mechanic's Magazine* 

W. Etiricx. 

STRAINING DRAWING-PAPERS. 

Sir, haps the following methods of 
straining paper for drawings, without ce- 


mini's, may he useful to some of yourread- 
eis:— (Sec plate 3, 1 , 2 , 3, 4 .) 

Fig. 1 IS a plan of the drawing-board, with 
four grooves a h c il cut round it, m winch 
four slips ot wood lit. ns shown in fig. 2, winch 
IS a section liiruugh one of the grooves. The 
damp p.(per is to be laid on the board and 
tucked into the grooves. The slips of wood 
arc tiicn to \ e put into the position shown at 
2, along tl;c whole side at once, and then 
prc^Nerl down into the grooves, as in fig. 3. 
It will be seen ilial the more the paper stiains, 
the moie firmly it will be held. 

1 haj^e had a board made as above for an- 
tiquarian paper, and find ihe plan to answer 
in practice. J lieie a little difHculty in put- 
ting ihc slips into llicir places winch may be 
veiy much le'^SHned by tlie grooves and slips 
being made peifccily straight and parallel, 
or It m?y,i>e entirely- removed by the contriv- 
ance seen in fig 4. 

a b is one of ihe grooves ; mho slip of wood, 
much nariower than the groove, so that it can 
be laid in its place, and forced tight up by the 
wedges w w. 1 he empty parts of the grooves 
may seive to prevent the instrumenU rolling 
ofi’the boaid. 

Yours, Ac., 

Jamlb Hbnnell. 

June 4 , 1836. Ibid^ 

NOTES AND NOTICES. 

Oir. FROM FLIES.— A society has been 
formed in Germany to extract oi/ /< urn ylicf, 
for greasing wheels 

AEROSTA ITON.— A balloon is being 
constructed, under iho diicction of Mr. Green, 
of such dimensions as to be capable of carry- 
ing 10 persons. The gores of silk by wliich 
it will be formed are neatly 100 feet in length, 
the centre being about 4 feet in width, end 
verging at the extremity to nearly a point. 
When finished, the balloon will be about 70 
feet high. It is made of the best manufac- 
tured silk. I'he net which will suriound it 
weighs 3 cwt., while the whole apparatus, 

* Fljf-wheels, 1 suppose. — FriACm*’# JDsstf* 
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including net, but without gas, ballast* or 
passengers, witl weigh about? cwt. 

IMPROVEMENTS AND EMBEL- 
LISHMENTS IN PARI^. — 'I'he granite for 
the pedestal bf the Obelisk ol Luxor has am <^ed, 
and only awaits the decrease of the waters of 
the Seme to be landed. It consists of seven 
blocks, one of which weighs l2O.000iis. I'lie 
Hotel i)ieu, it is said, will shortly be taken 
down, to carry on the beautifni hue of quays 
which extend along each d>.ink of the Seine. 
The sirlc will be removed to the Irivalides, 
which e6t8bli«>hmeQt will be broken up and 
formed into several bianclieii, in vanoiK parts 
of the cuunkry, wliei«: ai tides of provision, 
Ac- are ch«ap.~-P<4iifi Advertiser. 

BTUTISH MIISELM BUILDINGS.— 
With the exception of the interior finishings, 
the northern side of ihe Bi iii^h M u-eiim is coin> 
pleted: and when the inteiioi of (his pail is 
nnished. the Temporary communiCidion on the 
western side to (lie Elgin, Maibl*^ room, Ac. 
Will beiemoved. and made to corrH-pond wuh 
the eastern i«i>le. It will be a (cw yeais before 
the old soiitlieiD Iroiit, and the fitnldings 
round iheentiance couit-yard aiet<<ken down; 
but when they aie removed, and the new 
buildings coiiiphded, the I3iiti<^li Museum will 
he one of tlie mot elegant art (iitextural 
edifices, tn the Giecian <^tyie of aichitectuie. 
in the metropolis. I'lie architect to the#new 
buildings IS ISirRoheit Sniirke, — Atchttertu- 
*’al Magazine ftn July 


APPLICATION Ol' SrEAM-POWKR 
TO 1 HE CULTIVATION 01? LAND. 

Sir,— Duii 'g the last twenty years steam- 
ploughs have been frequently on the toyn, 
and perhaps ere long we shall see l4iem going 
about anr* undert-iking to plough fields for 
whoever niay d«sne their assKtance. and with 
vciy little mote preparation than i.s now re- 
quired to place a porta: ie thrashing-n>ill. 
About (he time that the Leeds Kadvvay was 
durie, when hieb-pic'^siiie engines weie much 
improved, (he idea of thiashing by steam led 
me to think of making a pui table plough, 
applicable to alt linds of lan<l. Now dial 
purdic com panies nre rorming that will requiie 
the use of such things, perhaps iny old plan 
may i e osetul to some o< ttieni. 1 send you, 
thvreloic, a desciiptiou of it, that you may 
publish It as soon as corivenicnl. 

The 6k*^‘tfli (see plate 3, fig. 6.) shows 
my atrangeriients, made long ago, both fur 
ploughing an<l liai rowing laml by hteani-power- 
A A repiesent a piece ol land lo he ploughed 
B,a carnage oti small whee’s(oi rollers il the 
ground is so(t),wluch canies the -team-engine 
to work the wheel (' , D is another carriage, 
at the opposite end of ilie field, to rairy 
another wheel E. On iliese two wlieels I put 
on endless (di.iin or rope FG, whicdi, when 
woi ked by thesieam-engine.willdiavv a plough 
H and hairow 1 in di^erent diiections; and 
when tliev arrive at the end, 1 cause both the 
carriagesBand D to he moved the width of the 
furrow, either lo the right or left, and reverse 
the motion of the eocme to draw the plough 
and harrow back again. In place of an end- 


Iqss chain, a common one witji cyliiidere will 
*answef the same purpose, by using proper 
conducting pulleys on the opposite carriage. 
To mention any smaller details, 1 presume, 
is useless. 

lam. Sir, 

Vour obedient servant, 

J. Dioa^oN. C. £. 

9, Char1oitv-<4treet. Blacktriars-ioad, 

June, 1836. — Mecfiariics JHagazim, 


STEAM VERSUS WATER. 

(From the American Mechanic's Magazine.) 

Few perAon^. even in this age of inquiry and 
imi^iovemeot, seem to be awaie ol the vaat 
superiority of steam over eveiy other form of 
motive puwei. Many aie still, by tins asser- 
tion, (eniindcdor the <inecdoie of the famous 
B ludley In giving evidence before a Com* 
mitt e of (he llou'^e of Commons on the 
«iihject of Canals, he spoke of their superi* 
only as a inode of communication in such 
dfi'itierl terms, that a member asked for whai 
tie thought livers were intended? he iinliesita- 
tingly leplied, to/eed ennais.'* Now, though 
we say that the iiianufacture will one day 

feed hid boiler fiom the falls,'* we think 
that the as'-'^itton is not a bold one, and that 
It does admit of proof. 

Some time ago, our attention was directed 
to a rompari'^on of the expense of the two 
forms of power in the village ol Lowell, pos* 
se>.sed of the best water power in the Union* 
The expense of steam to water was said to bn 
as lOo to 12'3. 

We litive since often had this subject in 
mind, in leference to the more improved use 
of steam, and particularly to the economy of 
the rotary-engine of Avery. 

Fuisuing the comparison, we hove collected 
some of (he more piominenl disadvantages, of 
tile usual fiydiaulic system, and the corres- 
poiiding advantage of steam- povver. 

The fir>t Item of cost is that of the watei- 
vviigiii, over and above the value of the 
giound as increased by ony other advantages 
of locality . This expense isin no ca-e ti ifling, 
and^omeliines is positively enoimous. There 
IS. of course, no corresponding item of expen- 
diture in the U‘-e of steam, an engine work* 
ing as well on the top of a hill as lu the bot- 
tom of a valley, 

2d. The outlay upon vvheels, dams, and 
other hydraulic works This is often much 
greater ilian would be necessary tor the aver- 
age pres...ur^. provided it were constnnr — that 
is. w'e are to erect woiks to support much 
more water than we h.ive supplied through 
three quarters of the year Freshets, Ac* are 
to beprovnled against, at an increased cost. 
It IS well known that tn some locations the 
provision for such contingencies is no small 
portion of (be whole capital employed 

It IS lliisexpense, otliertliings being equal, 
that IS to be compared wnh tlie cost of an 
engine, and the comparison is favourable to 
the latlei. 

31. After every precaution, damages from 
floods nre of constant occurrence, and their 
lepairis exceedingly co>-lly. 
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4th« The dele? caused by fretheto, &c 
producioir a steppage from tlie ceo gieat tup- 
pljf of pQiver. 

A til. The delgy in aeasoM of droui^ht, brbett 
ibe supply u msufficicnt. 

These last are most Yekatiousoccurrenees, 
preventing work oftentimes when most is to 
be done. enC the onoertainty nrisine from 
the posstbiMty of aueh delays and accidenta, 
it a constant care to the manager of such an 
cffltabliainent ; whereas to the consumer of 
Oieam.-th'e perfect certainty of the amount and 
ngularity of the supply of power U a great 
tiiaUiary in condii^'ting hii9in*»s5. 

For a steani-'engine, the only use of water ia 
a sufficiency for the boiler ; and in these flnys 
of economy of heat and steain, a very small 
tyuantity of fuel is U!»eil, aud but little water. 
We have seen a rotary eufiine, C'ti'nated at 
1'5-horse power, evaporating but 40 gallons 
per hour. 

6th, Dehyin winter, and in our unoeitain 
rbfnate tins mav sometimes be corisiderablf-, 
and, in nil establishment ot great extent, per- 
haps fatal. 

To balance all iliese expenses^ peculiar to 
the use of hydraulic power, llie'e i-i, as tar as 
we can recollect, lut one peculiir to tlint of 
steam, namely, /.'ic/. Now, in saw-mills tliis 
cxpcu-'e is noiiiing, and in all iosidiices much 
less tiian foimei ly. 

Oin pcrseveiing countryman. Dr. Nott, 
has already succeeiled in greatly reducing tl»is 
item of cost—and lie does not yet appear to 
be satisfied. 

As legaids fuel, Avery’s engine ha« im- 
mense advantages ovei ollieis, ina>riiuch a.s 
the quantity of woter u-ed is Ic-s than in any 
other case. The elasticity of the steam ope- 
rates more advantageou-ly iliau iri uny other 
construction, the small quantity of »atei used 
being n [iroot of this. 

In the engine above referred to, iheco^t for 
codl w'as rather less than one dollar for ten 
houis. 

It is almost needless to observe tiiat, in 
many large establishments, maiiuracioiies, 
&CC.. the applicatiori of a pm lion of me steam 
to beati*!g, &c.. nearly, it not quite, compen- 
sates lli>* cost of fuel. The ceitainty and 
uniformity of tins method of diying goods 
have fully P‘'iahb-.lieil its superioiiiy. lndepfl, 
in the ai t of (tyrung, certain (olomsoue (heir 
brilliancy to the rarud and ingli ficat of -team, 
and (bey couhi te pioduced in no oilier way. 
While spe'ikiiig of tin*, use of ^leam, ive must 
noiico an engine elected in the A^^ioi ilutel. 
This js a small engine ol 5-hoi'«e j owei ; lU u^e 
js to pump wa!‘=*r fioniihe difrerent ci-iems to 
all parts of the house —supplv ilu- baths wiib 
hot and cold watei— -clean knives — biush 
shoes — roast and gnnd cofltt-; and the steam 
cooks the vaiiou^. difhes 111 the kiuhen, ami 
also dues tiie cioihea. wine'll by tins method 
of pioceediug^ire leady lor use witii unpiece- 
denicd dispatch. 

To these i^nd nuinbefless other uses i« this 
engine turned. saving an immense number of 
eervants, a great quaulity of fuel, and a vast 
deal of time. 


(Tfie eahsust steam-|Mpe of thit engine ia 
over 320 feet long.} 

One of the greateat advantages of efeam- 
power, in ouaoy caaea, i^i that it admits of 
change of localityf without itqury to the mn- 
chinery, and olteo with benefit to the em- 
ployer. 

In this re'^pect, again, Avery's ehgine stands 
pre-eminent. The machinery ia beautifully 
compact,, and consequently portable. An 
engine of ifi-hoisq power is hardly a load for 
a horse, die wliole weighing It^ss than COOlts. 

Let us suppose, tliat a man purpliasps a 
piece of tinibei land, of prime quality, but, 
unfoiiunately (as is thought), away from any 
watei-( ouise. 

Let him procure an Aveiy’.^ engine ; and 
this, connected wnh Ins saw -mill, can be 
placed upon heels and moved, by the enguie 
it«%e)f. if he pleasvs, lo any pait of Ids tan<i. 
( MilN ca P'iible of such an airiingenieril, and 
veiy compact, .'iru now easily to be piocuied.) 

Let him locate Ins mill near a spring, and 
commence operations. The M’a<^te nud tub- 
b:-h, tiiat in most ra^es h a drug, i$ entirely 
cousumeil f y the enuini“ ; the ground i*? 
L-leated, and noiliiug is to be lemoved l>ut the 
pel feci ly loimed limbei. 

Among otiiei U'^eiiil applications of siu h »h 
engine, in the loie.st itself, no one can beequel 
in beamy of opeiaiion to liie valu'al le stave- 
maVlune ot Piiilip Cornell, N . Y Tins nia- 
chine promises lobe of great service. VViib 
eucli an anaiigtnu nt as that of the saw-i.iill 
ahovef mentioned, ncai I V, W not quite, double 
lh»- Usual mirnbei' olrtavescan be cuttroiu 
tfie timbei befoie transpoiialion, and tiiese 
are airenriy dressed and ready tor use, eiihei 
fui liquids Ol >on'i.s. 

'f'liese, are only a few of the very many use- 
ful applicaiions of ibis sou of travellin.; mu'' 
chines. Otlieis will suggest themselves tu 
our leadeis. 

It must be .very evident that, whatever 
biing4 into use property oi liitie or no value, 
enabling tbe produceof such land tooompe'c 
hU'*ce>slully willi liiat of much better, must 
add to tbe wealth ot tbe landholder, or timbei- 
lueicliaut, a sum equal lo the cost of the best 
land. 

'I'lius a great uniformity of value would re- 
sult, 'and ot consequence a ino:e equal compe- 
tency to those on, or away from, great vvaici- 
cour.vts and canals. 

” MAIIBLK CEMENT. 

An important improvement, which has been 
foi several years in pTOgrc“«s is about being 
iniroduced lo 'he n.oie general notice of il'C 
public, and, we believe, into extensive u'^e fo'’ 
building purposes. It is a ci mpo^dion or 
cement, Ol wiiii h the principal ingredieol is 
marble or lime stone, w'bicfi. when applied to 
the inner or outer wall-* of buildings, pi events 
the apf;ear»nre of polished mart'le, of tbe 
various hues and qualities which distinguish 
the beautiful material imitated. What would 
be thought of a magician who possessed the 
power ot changing the sombre brick and stone 
walls of the buildings of a city, in cue weeJr^ 
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into fmembting the most beautiful 

Gtecian, Italian, Egyj^tian, or Veid Antique 
matble. or ^u>r^»hyly, like the rock of GibraJ- 
tai ! Yet ail^ be done by thia inven- 

tion of a humble citizen, of^Oiange coontv, 
111 this State. This cement has been sufB- 
ckntly tested by expeiimenis on buildings, to 
satisfy practical men ot its decided superio- 
iity over any other cement, stucco, or other 
hard Hnii«h foi wails, hitlieito known. In our 
next Number we expect lo be able to furnish 
the public with some iritert-sinig pat licnlarsoii 
tins subject ; and in the mean time we can 
Slate, thufa Company ha«i beenfoirned in this 
city to carry on the opeiations connected wiih 
the maiiufaclfire of tlii'i new cement, audits 
applicn'ion to buildings . — New Yo^k Rail- 

loini Join nal. 

URG A N.—'l'he city ot M winch has landy 
pui chafed a cut ions oigan ot mai vcllows ^•fi‘ect. 
The pipes and slops are o( a mituaiuiesize. jet 
have ail the rnusicul effect of a cliurrh oig.*n. 
Itisihewoik ol an humble ai list ot Flotence, 
named Michael Paoli ; who«e talent ha*, bten 
revealed for cliance, and who, at the age of 
sixteen, made a beaiitlt'il clock, after me m- 
speciion of a model* 'J'iie cuiate ol Ins village 
fust employed him to make au oigan which 
all Floience admit ed. — Athenatom, 


ROPE-MAKING MACHINERY. 

Messrs. Macriab & Co. of Gretnock, 
have published an Exposition of the Prin- 
ciples of Mr. James Lang’s invention for 
Spinning Hemp into Rope-yarns by ma- 
chinery, and Its effect on the strength and 
durability of Cordage, Of this lixposition 
the follow'ng extract will convey an outline. 

“It was only towards the end of the 18th 
century that the art of Rope-making engag- 
ed the attention of scientific men, and began 
to be conducted on scientific princijdes. 
Then it was discovered, that, by the mode 
of operation formerly in use, the yarns 
could not be brought to bear equally with 
each other ; and, therefore, that a great loss 
of strength in the rope behoved lo be the 
consequence. Great exertions were accor- 
dingly made by several intelligent individu- 
als to remedy this defect, and between the 
years 1783 and 1807, no fewer than twentj- 
two patents were taken put for improve- 
ments in the art, and for machines of vari- 
ous descriptions, — these it is not to our pur- 
pose to describe. It may be sufficient to 
state, that the one invented by Captain 
Huddart of London, was greatly approved 
of, and obtained the highest celebrity. This 
plan was introduced into Greenock in 1802, 
by the late firm of Messrs* John Laird 
& Co., but was in some measure superseded 
a few years after by the method now in use, 
and which > by the application of the same 
principle, but of a more simple constructionv 
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was found to secure the same object,^ while, 
at the same time, it was better adapted for 
general purposes. For this improvement 
op Captain liuddert’s plan we believ^e, we 
are indebted to Mr. W. Chapman of New- 
castle. The principle by which an incr^ae^ 
of strength in the Cordage was effected 
(amounting to about 30 per cenl.), is simply 
by so constructing the struud of the rope 
as that ei>ery yarn is made to bear its oUOh 
proportirm of the strain. That the appli- 
cation of such a principle should be follow- 
ed by such a ie*>ult, must be apparent to 
eveiy one, and it is by carry iny out this 
same principle iu its full lenyth^ as we shall 
altcAvardvS show, tlidt w'e La\e been ena- 
hli'd* to eilcct an additKjnal increase of 
strength, and, consequently, of durability 
to the rope. 

“ That a great improvement in rope- 
making was effected by these gentlemen, there 
can be no question, but that perfection in 
the art might be attained, it was still neces- 
sary that the mode of preparing the yarns 
should also be improved. The usual pro- 
cess of hand -spilling was considered very 
defective, as evidently it did not impart to 
the yarns that degree of strength which it 
was thought ibe material was capable of 
affording. Endeavours were accordingly 
made to obviate this defect also. Three pa- 
tents were even taken out for machines, but 
these were found not to answer expectation ; 
those constructed by Mr. Chapman are 
still used by some houses in England, but 
as they are very defective, they have never 
been introduced into general practice. A 
moment’s consideration must be sufficient 
to convince any person, the least convers- 
ant in rope-making, that, if the strength 
and durability of the rope depend on the 
proper arrangement and equal bearing with 
each other of the yarns in the strand, 
so its strength and durability must also de- 
pend on the just arrangement, regular twist- 
ing, and consequent equal bearing of the 
fibrous substances which are employed iuthe 
composition of the yams. Indeed, after the 
improvement above alluded to, this was the 
only thing requisite to complete the scientific 
construction of cordage ; and by the applica- 
tion of machinery, on a principle somwhat ana- 
logous to that which we have already referred 
to, this desideratum has also been supplied. 
Mr. Lang, who had for many years directed 
his attention to the subject, and was con- 
vinced of its practicability, upon taking the 
active management of our works, got a set 
of machines constructed under his own 
direction, which, on repeated trial, were 
found completely to accomplish the object. 
By this invention, the regular spinning of 
the yams, which had hitherto been prepared 
in a tedious and clumsy manner by hand- 
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Ubour, iB one object wliiehliavbenii effected ( 
bnt'thiSf ttlthongh in itself ImporUot; is 
nne of Its least adTUitages. By the saine 
plan, the hemp, to wh^tee^ pnrpose ap* 
plied, being drawn prer a iucoession of gills, 
or small hackles, is dressed in the highest 
degree ; henoe the fibrous substances of the 
hmp are eegularly split and subdivided ; 
they are also multiplied to such an extent as 
^at their number in a Patent-spun yam will 
be found more than double the quantity of 
those which compose a hand -spun yarn of 
equal grist; this, every one will admit, must 
Increase its strength in no inconsiderable de- 
gree. Again, while the fibres are thus great- 
ly multiplied, they are also completely \lon- 
gated and laid straight, so as to admit of being 
regtdarly twisted, and each fibre being stretch- 
ed its fhll length and laid parallel to the 
others in the yam, they are all made to bear 
at the same time, and equally, in the strain ; 
thus every fibre of the hemp is called into 
action, and contributes its own proportion of 
strength to the fabric ; this is certainly a 
most important feature in our Patent plan, 
and such a result could never b^ expected 
from the most careful and best ' conducted 
hand-spinning. But this is not all, by hand- 
labour the hemp can only be spun from the 
middle, or bights and therefore only one- 
half of the length of its fibre is extended in 
the yarn, consequently, some qualities of 
hemp have hitherto l>een considered inferior, 
because, on account of the shortness of their 
fibre, they would not admit of being doubled : 
thus, a material in other respects as good, 
while of lower price, has been rejected in the 
manufacture of Cordage, not so much on its 
own account, but because, by the process of 
hand-spinning, only the one-half of its length 
could be employed. Now, Mr. Lang’s plan 
has this additional advantage, that the hemp 
is spun by the end of the fibre, and thus, by 
having itswhole length extended in the yam, 
those qualities of hemp hitherto considered 
inferior, because shorter, may be applied 
with equal safety and advantage, and do in 
reality produce Cordage as strong and as 
durable as the others. When we take into 
account the very depressed stateofthis branch 
of our manufacture, in consequence of the 
facilities enjoyed by our neighbours on the 
continent of underselling us in a foreign 
market, as also the present state of the ship- 
ping interest, it will, by every candid person, 
be acknowledged that an Invention such as 
this, by which we are enabled to produce a 
superior article, and at a cheaper rate, ought, 
even in a political point of view, to be regard- 
ed as a public .good ; and is consequently en- 
titled to public encouragement and support.” 

Professor Jameson adds : — We have seen 
tbs rope-yarns, understand the machinery 


emj^oyed, have rss4 oarelblly fbeispositioa, 
and ilonot bssitata to say, that this new 
ockedsge has answered tbdexiSeQtdt^ of those 
who hAve tried it, and thdt sev^efi^y too, in 
]&an^scas:*-^d^mi 

CYLINDER BEDSTEAD. 

An important and invaluable contrivance, 
denominated the reclining cylinder bedstead, 
for which a patent has b^ recently obtain- 
ed, and which, on the point of in 

St. George's Hospital, London, has been 
minutely inspected and mosb cordially ap- 
proved by written testimonials, by thO whole 
of his Majesty’s physicians and surgeons, 
aud the most eminent practitioners in the 
metropolis, is one amidst the many brilliant 
evidences of that astonishing progress in 
mechanical science for which the present 
age is remarkable. The inventor is Mr. 
James Cherry, of Coventry. 

The sacking is attached to two cylinders 
running lengthwise, one on each side of the 
bed ; these cylinders contain several springs 
upon the chronometer principle, which pro- 
pel them upon the axles outwards, or right 
and left from the centre of the bed. The 
sacking, when the bed is not in use, is al- 
ways at full stretch ; but when it receives the 
weigljt of the body, the springs relax, and 
the bedding is sunk to a concave of twelve 
inches ; the featliers encompassing the patient 
and relieving the back fiom the pressure 
which is imparted to the sides ; together 
with the undulating motion of the springs 
by whic£ the bedding is sustained, impart a 
sensation of entire eomfort and ease. In the 
opinion of the faculty, this individual feature 
presents an efijpctual preventive of sloughing 
in the back, that dreadful and often fatal 
consequence of a long continuance in the 
recumbent posture. The invalid, however 
helpless lie may be, may be placed in any 
required position, either for his own comfort, 
or for surgical operation ; for example, the 
body can be raised to any degree ; the lower 
limbs placed on a double inclined plane, a 
point essential in the reduction of fractures; 
the feet elevated to assist in replacing a dis- 
located knee-pan, Ac. &c. 

By this fortunate invention, the torture 
which many patients experience from being 
lifted out of bed, and exposed to the atmos- 
phere while the bed is re-making, or other 
necessary changes effecting, will be utterly 
obviated, and the expensive attendance of 
assistants precluded. One person can, in the 
space of two minutes, and without trouble or 
exertion, complete an e/nJtirechangepf bedding 
— ^the bed under the patient, bolsters, pil- 
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lo«t» ^ swept upon the floor, 

and replaced by others, and this arrangeinent 
is made withont luconvanience tothe patient, 
nor is he in this, or any of the other changes, 
once touched er exposed to %igbt or cold. 

The bedstead is also convertible into an 
easy chairs and can be restored to its hori- 
zontal without disturbing the patient or de- 
ranging the bed clothes ; the bed-rest and 
pan are brought into use upon a new and 
most easy principle ; the Ifftter is closed by 
an air-tigl}t, self-acting valve, and all its 
operations are conducted without the least 
noise or jarring from the machinery, which 
is entirely concealed when the bed is made 
up. 

The revolving cylinder bedstead is an 
elegant structure, in the newest French style, 
with scroll back and canopy top, that it is 
not only applicable to cases of sickness, but 
available for ordinary use, imparting, from 
its peculiar construction, much greater com- 
fort, with a mere mattress, than is derived 
from a bed of the softest down when laid 
upon a bedstead of the general description ; 
in short, it fully justifies the patronage of 
the most eminent of the faculty, possessing 
every conceivable convenience, unimpaired 
by a single objection.* — Ibid. ^ 


* 

HEBERT’S PATENT FT.OUR MAKING 
MACHINE. 

From n personal inspoclion oT the machine 
delineated in pereperiive on the preceding 
pare, and front a caieftil peia<^al of tfie inven- 
lor\ sperifi ation, it appears to u*; to be his 
design to constiuct flour-mills of the utmost 
simplicity and duiabillity ; in winch, not only 
the gritidins' of the corn, but the Oiiwir ( -lift- 
ing) of the meal into flour, pollard, bran, 
are simultaneouslv performed. It is not, 
however, to be understood that these corn- 
hineil operations are efTected by tiie mcie 
onnexationof a diessing-maciiine to a null, and 
driving them both together , for in such an ai. 
rangement there would be iieiihei novelty nor 
economy. I3ut the combined operations of 
grinding and dressing are m thi- new patent 
mechanism so simplified, and so intimate, that 
they are continuously going on, upoii onernnti^ 
nunus tni'face. 'I’he essential members of the 
machine are thereby reduced to only tuo t 
one stationary, tiie other rotative. I'his re. 
markable simplicity conduces to many advan- 
tages, which our mechanical readers will at 
once appreciate, without our entering upon 
the d.etails. The inventor has sliown in his 
apecification, and has actuallv put into bene- 
ficial practice, ae?era1 modifications of the 
piincipte so as to adapt the acale of their ope- 
rations to any requir^ magnitude. We have 
selected for the present article what the pa. 
teotee denominates his patent dom$stic flour- 
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maker, which is adapted to the manual force 
oionemvin . but tlie power reqaHite to woik 
tru-, iitiiy be diminished or i uc< eased e* rhe 
pl(-astire of the operator, by a rarrespondiiig 
reduction nr aiigm^'iiiation of the/«rd. or quan- 
tity of corn permitteil to pass under the opera* 
tion of ttie gnnders in a given lime. In a sub* 
sequent Mumbervve purpose inserting' a de- 
scription of one of the same kindaf machines, 
which IS in u<e at ihe workhouse of All S iints 
n**ar llcitfoid, where it h wor' ed by any 
number of men, tr^om two to ten (by a ‘^uilatle 
al eraiion of the feeil ), ami i-s ca pa^de of prp- 
peily gniidinq and d'c-sing a- much corn in 
n eiven time a>« o'lmr inilk will giind only 
the estim lied pnvt(>i leqiprerl to work it eflR- 
ciently, being ibnt oi one lioisc whether work- 
ed b^ that animal, ui l>v wind, water, ur 
steam. 

VVe «hall now proceed to desciibe the hand- 
mill will) reltMfnce to the engraving befoie 
advened to* (See plate 3, fjL',?.) 

a .in axis, mounted in plnmrner-blocks 
bh. and turned hv n winch e, as-i-tcd, if re- 
quiied.bya handled, fixed to one of the arms 
of the fly-wiieel ff. The axis n also earnest a 
bevelled wheel, /, which diives a pinion p 
fixed upon a vertical spindle h, that revolves 
in the centre of a motiHic hopper t, and car- 
ties at It- lowei exnemiiy the upper grinder ; 
and to ttie peiiftltbry of the latter is attached 
a su ites ot t)Tusl>es, that revolve together with 
it in-ide the eircniar ease ;, ca-t in one piece 
with the hopper i. I he lower gnndei is fixed 
in the centre of the flat top k of the pedestal \ 
and around the lower grinder, in the same 
plane as its superior suiface, is an annulus of 
fine wne-gauze : over tlie aioa of which the 
brushes sweep in tlieir revolution, continually 
sc.iiiering every parti' le of the meal, as the 
same is conuanily piojecied in minute quan. 
lilies all around tlie peripheries of the giind- 
ers, on to the wire-work ; rausiog the floui to 
fall through tfie meshe.s into the drawer mi» 
below: while tlie bran and i>ollard, which 
cannot pass the wne gauze, are continually be* 
ing freed from their adheiing flour by the ac- 
tion of the brushes, until they aie diiven 
thioiigh an apeitme, at tiie outer circum- 
ference of the wii e-gauze, on to an inclined 
screen of coarse wire-work, where the offal 
sepaiaies itself, in the mere act of falling, into 
pollard and hran ; both of which deposit 
themselves into -eparale compartments made 
in the diavver n At / is a sciew for regubaling 
the admission of the corn ; and at o is a lever, 
over an engiaved plate, winch directs the 
operator which way to move it, according 
as he may de.ire to regulate the grinding, 
whether coarser or finer ili in it was pievious- 
ly set. I'hese adjustments are obvious to the 
sight, and unening in their action. 

Amnng<<t the advantages which this ma- 
chine presents to Ihe economist, may be stated 
Its convenience, portability, and perfect clean- 
lineBS, and there being no dust or waste of 


* Onr drafiaman, up'>n looking at tliii eiigravingt 
hail ohaeiTcri lo iii, that he liaa made the aqiiara 
pcdefial or box raiber tno amatl, Orhlch tia« given 
to the iiiachiiie an appearance of lop-beavlnesa. 
which the original does out puisess. 
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any kind. It is particularly adapted for the 
u*e of dotneatic familtea who aie, deairoua not 
mertfly to make their own bread, but to be 
sure that the flour which they use is a seaume 
product of i^ood wheat. As respects tu utility 
to emigrants and distant settlers, we have tea- 
•on to believe that its meiits have already 
been very satisfactpiily teazled , the dm ability 
of the grinding suriaces being such as to ren- 
der a renewal of them apparently unnecessary 
for a aeries of y'ears A mill of tins kind may 
ie seen at No* 20, Paiernosier-row.— Mecka- 
nic*s Magazine, 


PRESKRVING PASTE. 

Paste made by putting acetate, or sugar of 
lead, into it, instead ot the old way of mixing 
it with alum, keeps it trom iDOiilding. and 
qtiite moist for uionilis togeilier. — MootA- 
ip Magazine. 

NEW LAMP. 

A lamp of a new ronstruciion, winch He- 
srribes a circle ot light oT abont thtity feet in 
diameter of the apparent inten^^ity of sunshine, 
showing the objects within its sph^ie as dis- 
tinctly as those on the table of a carneia- 
ohscuiR, has been erected at the head of tlie 
inclined plane in St. Leonanl’s depdt. Jra 
object is to enable the engine-meri to bav»* a 
dioliuct view of the inclined lopC' dminir the 
night, and this has been iutly attained. The 
lamp consists of an argand burner place«l in 
the locu'i of a large speculum of a peculiar 
form, by which the whole ligtit is distnlriited 
just on the space where it is leqnned ; it is 
computed lint the light on the above spar© 
is equal to that ol twenty-five or ilimy simi- 
lar hurne s m common lamps. A lamp of 
this kind we have no doubt ^'onid be iis*^iul 
for other purposes : it apfiears to ui tint ihe 
largest assembly room miglit f^e biiltiantly 
lighted by one placed at each end of the loom, 
and one wonld be sufficient to light th^^staye 
of a theatre. 'I’lie cost of i his one is said to 
be about 200/.. but we understand it ^aves 
an annual expenseof about half that hum. 'J'he 
inventor is a Mr. Rankin, and he names it tfie 
CoMOidat lamp — piobably because the Injht 
isihiown from it m (he foim ot a cone. — 
Caledonian Mercury, 


CURRENTS IN WATER. 

In this last number of Silliman's Journal, 
in an article on currents in water,’' it is 
asserted, that if a tub or other vessel is filled 
with water, and a hole made near the middle 
of the bottom of it to discharge it, the water 
will acquire a rotatory motion from west to 
south, or opposed to the apparent motion of 
the sun ; and if means are used to produce 
an opposite motion, upon withdrawing those 
means the fordicr direction will be resumed. 
This cannot be the effect of chance, but of 
natural lawa constantly operating — Guera- 
tey Star, 


HOUSEHOLD MANUFACTURE OP 
SUGAR. 

A remarkable proof of the facility with 
which beet root Sugar manufactories may be 
established is presented at this moment at 
Wallers, in the department du Nord. Four 
of the villagers, by advancing 50 francs each, 
have formed a joint capital of 200 francs, 
and with this they produced between 40 and 
50 lbs. of sugar, of rather inferior quality, a- 
day. 'I'hey employ curry combs to rasp the 
beetroots, which they put into, a napkin, 
press to extract the juice, and then boil the 
syiup in common culinary boilqfS. — Ibid, 


NEW SHIPS’ SIGNAL LANTERN. 

A most admirable invention has recently 
been brought into use, and is likely to meet 
•with general* adoption, intended to pi event 
those accidents which are the cause of so 
much loss of property, as well as the annual 
sacrifice of a number of valuable lives. It 
consists of a ship’s lantern, of copper, 
strongly and efficiently constructed, and 
possessing the means of being regulated so as 
to show a light of different colour, according 
to the tack upon which the vessel beariug 
it ^iiiny be sailing, or the position in whuii 
she lies. A set of instructions accompanies 
each lantern, by which the master is intoim- 
ed wkat light he is to show on each change 
of tack and position, and thus a mutual 
undei standing is attained amongst navi- 
gatoisas to ihc meaning of the signals ex- 
hibited, 1 he changes of colours arc effcilcd 
by the following simple contrivance: — The 
lantern contains an interior case, < apablc of 
being turned round, and having windows of 
glass of several colours. The lamp of the 
lantern has a strong reflector and powerful 
•* bull’s eye,” K>r magnifier, to project the 
light, opposite which, in the outer case, is an 
aperture. By turning round the interior case, 
each coloured glass window is brought in 
front of the bull’s eye, and thus a light of 
the colour required is projected.— -HuliPncAf/. 


KEMPS SUBM klUNE APPARATUS. 


We understand another attempt is about 
to be made to raise the hnll of the Cnmeleotif 
by Ml. Kernp, who, having obtained a paienl 
funiie buoying principle, has received per- 
mi'-sion tiom Goveminent to mnke an expen- 
meiii on this ill-fated vessel, and in ilie event 
of Its proving successul, the wreck an it may 
be raised will become ihe reward of the enier- 
prise. Mr. Kemp's apparatus coDSi»ts of a 
number of empty puncheons, each open at one 
end, and having a bar of iron act oss, by winch, 
after being sunk, thgyaie attached to a chain, 
previously passed round the wreck by ths 
divers, who next employ tliemselves succes-^ 
sively applying to each cask the elastic tube 
thiough which they are filled by the air-pump. 
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and the water conacquently expelled. The 
puncheons tiius charged with uir acquiie a 
perpendicular position, and ore so buoyant as 
to render certain the raising^f any weight pro- 
portionate to the number of tht-m employed. 
The opeiation of filling the puntheons wMli 
air will be comparatively easy in this instance, 
as from the favourable circumstance oftiie 
wieck lying in less than thirteen fathoms of 
xvatcr, little more than two atmospheres will 
be required, and scarcely any doubts are 
eotertaineU of the attempt proving sue* 
cesslul.— Docer Telegiaph. 


MASSIEAND ran WELL’S PADDLE- 
WHEELS. 

A few days ago, the first public trial of this 
new paddle-wlieel lor steam-vessels was made 
on the River. It was affixed to the R“d Ro- 
ver sieamei, bclon."ing to tlu 3 Herne Ray 
Company, wliich conveyed the lemale emi- 
ginrits and act icultural (amities to the ship 
ni Gravesend in which they einbdiked for Vnn 
Dieman’s Lund. Anei the ernigranls had 
le(t the .steam-ves'if'l , to llie staihoaid '-ide of 
winch tlitnevv wheel w u*- affixe<l, the !ai hoard 
S’de heirii; lurni-hed with the common w’lfeel, 
the PimiKraiion Conmnllee. visjiois, and se- 
veral naval officers, j>ro(.'f’rd(’d to inspect the 
new paddle-viflu'el, a model ol which w*assub- 
rnill»,»(l and f.imiliaily explumed hv iMr. IMassie 
and Mr, Ran well. J he p inciple seems to 
consist in the < xposnre of the (^nii e sutf.ice of 
llie riodt to the water w hile in the mo-l ad- 
vantageous position for piopelimg. winch 
upon appioacdiint; the sntf.ice t ecotnes divul- 
ed iiuod tfiies of atmiil.n hais. wliudi siifTer 
the water to pas^* lhioni;ii tli* inteistice«, and 
thnsttansler the action of me steam -power to 
the next floats in snccC'Sion? uisieud of use- 
Ic'-ily wasting it on the w^ater-hlt. A considei- 
alile fcrriient in the water (though tlie ^well 
was not so heavy) w.'m appaienl, wdiicli, how- 
ever, a little alteration in the constinclion 
will considerably diminish, and ivhicii the 
rxperiment will en.iole the inventors to ac- 
complish . — Weekly Di^putck. 


COINS IN THE CLOUDS! 

« 


ABi^hton physician lately adopted the 
following singular means of preset vine some 
oftliccoinsof the realm. He enclosed several 
of the last impiessions in a ball of wax, winch 
he placed in a balloon of 1 ndin-rnbber suffi- 
ciently inflated with gas to raise it several 
thousand feet above the earth, where, floating 
IQ space tbe memory of our nation and its 
monaich, may be lecorded for bundieds of 
tiiousands of years. Witlimthe ball of wax 
was also placed a slip of parchment with the 
following letters cut out : — Anglia Martis 


ON CERTAIN IMPROVEMENTS IN 
THE CONSTRUCTION OP MAG- 
NBTO-ELECTRICAL MACHINES, 
AND ON THE USE OP CAOUT- 
CHOTJC FOR INSULATION IN 
VOLTAIC BATTERIES. • 

By Fred. W. Mullins^ Esq., M.P., 

F. S. S. 


To the Kditora of the Philosophical Maga^ 
zinc end Journal, 

GesNFLFMiiv. ~ I tlrri'.- it important to call 
the .'iii^Mitidii ol tlitt scientific Kuideis of your 
valual)!'* Joumul. to some improvements re- 
cendy nle by me in the con-ti iK'lion of the 
niagiietii-elecni? machine, which go far to 
demoiistiate the still vei y im |<ei feet state of 
the^e in-^truments, and foiin a foundation fur 
alterations inhnitcly moie impoitant both in 
their mode ol consti uclion and application. 

The machine whose pow'pr I had nn op- 
paituniiy of testing was consti ucted on the 
most approved pnnciple, and consists of two 
sets of bar- magnets airaiiged vertically, each 
set coii-islmg of a tlo/en bais, and the upper 
poles of one set being unconnected wiili those 
of the other. 1 Iv d pieviously seen and 
cxamineil ho izonlal horse shoo maoliinei, 
and, so far as I w'as enabled to institute a com- 
parison, cori'.idertd the other mode of con- 
stiiKtion lobe pieferable. Aflei trial, iiow- 
cvei, It siruc’v me that the power of all 
magneto-electric m.icliines was veiy imper- 
fectly deiploped, and that it might be possi- 
ble to obtain considetaidy gieatcu effects fiom 
tfic same luiiiiber «)f iiiagneiic bars by esta- 
bh-hing a magnstic connexion between the 
poles of the latter, and this witlioul much 
difficulty or incnased expen-e. With this 
view I piociired two magnt tized aics of the 
shape given m the annexed figure, and of the 
sam^ width and I liickne^s as the hsrsofthe 
machine. (Plate 2 hg. 10.) I tlien applied them^ 
one to the opposite poles of the outside pair ot 
bars, and one to tiio.se of the inside, and ou 
giving the *ihock to a gentleman who was 
present, and who liad tried llu* power of the 
instrument when ilie poles were unconnected, 
the effect was so much iiicreased that he 
lefii^ed to repeat it, and on trying it on my- 
self I found liie (lowei to be fully double what 
it had pievionsly been. 1 was aware that 
connecting pieces ol s^oll iron were sometimes 
u^ed, hut tlmt iheir iitiiity was said lo ba 
very qiiestionaiile, and having myself tried 
them. I can safely say that soft iron as a mode 
ot connexion is useless ; it i.s evident, theio- 
tore. that ihc increase of power does not 
depend upon connexion, unless when the 
substance forming the connexion is in a peculiar 
state, and thereby capable of exerting a certain 
influence on the poles gf rack set of magnets, 
which influence, it can be «hown, does no# 
depend upon the size of the cooneciing 
magnets, for 1 have tried larf« horse-elioo 
magnetic bars, single and in sets, without any 
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tncreate of pdwtr beffw^ ikai obtiinod from 
the small magnotle arci reproaented in tho 
figure. 

Indoctton is certainlr n cause, but not the 
§o2e emaeof the increased power : there are 
other causes, as yet unexplained, which I 
trust may appear satisfactory to those who 
may peruse # paper which 1 am now prepare 
ing on this highly interesting subject : suffice 
it here to say. that in the future construction 
of the inatraments in question, magnetic ares 
' in connexion with vertical bar-magnets should 
decidedly be used in preference to any other 
form or mode of cnustiuction at present 
known ; and I would strongly advice any 
person who happens to have a machine of the 
borse^shoe foim to cut off the bend as indicat- 
ed in the annexed figure (Plate 2. fig.11) and 
re-apply the fame oi other pieces of the same 
aixe roagnelized, for by so doing it will be 
found that a vast inciea.«e of pother v^ill be ob- 
tained. 1 have thrown out tiicce hints in the 
hope that they may lead to still greater im* 
provements in the mode of developing the 
powers of combined magnets. In concluding 
this subject it may he well to ob^eive that 
mill! my improved magnetic machine I have 
charged a Leyden jar, and ohtained liy tiie 
same means various others results ‘^iniilnr to 
those obtained fiom the action of the com- 
mon elccbical machine. 

In coficltifion I would odd, that in the 
raiious experiments 1 have made in rrgaid to 
the best niode«i of developing and sustaining 
voltaic electricity, I have found that caout- 
chouc, or Indian-rubber, may he used wuh 
great advantage for insulation, I liave a pplied 
it in place of gla«s in my intenstty suciaiiiing 
battery , and it can be made to adlitie to 
the copier and may be laid on as ihm as 
common leltei -paper, a conibindtion of plat^-s 
or cylinders may be brought so close together 
•s to occupy only a third ot'ihespnce fiiled by 
« limilar combination in the ballenes at pre- 
sent used- In rny inten.sity-baltery, fiom the 
advantages derived from bunging the ine- 
tallic cylinders as close as possible, tlii^ mode 
of iusulaiiou is most convenient and satisfac- 
tory. 

1 am. Gentlemen, yours, &c. 

PntD. W. Mullins. 

Souse qf Commons, July 1, 183C. 

ON THE CAWE OF THE REMARK- 
ABLE DIFF E REN C E B 1 .1 W K LN 

THE AlTRACTlONfSOF A PI RiMA- 
NENT AND OF AN ELEC'IRO- 
MAONET ON SOFT IRON Al A 
DIjjTANCE. 

By the Rev. William Ritchie, L. L. D., 
F. K. S , 

Professor of Natural Philosophy in the Poydl 
institution and in the University of LondonJ^ 

As soon as the electro-magnet was con* 
stiucted and employed to illustiaie theim- 


• Commanicated by the Author, 


mense magnetic power eommuaieated to 
soft iron, it must have been observed that its 
attraction for iron filings or pieces of soft iron 
•c o disratfc# w»»s much less than that of a 
permanent magnet of equal lifting power 
This peculiar nroperty rendered the electro- 
fnagoet uot well suited for magnetic indue* 
tion at a distance; and hence, after a few 
unsuccessful trials to substitute it for the 
permanent magnet in my apparatus for con*' 
tinued rotation, IF was long since abandoned. 
In a short paper by Mr. Rainey in the 
last Number of this Journal, p. 72, the fan 
is stated, and an explanation attempted to be 
given of this peculiaiity ; but l<am afraid the 
explanation will not be found in accordance 
with the present stale of the science. Tins 
subject having engaged my attention some 
yeais ago, 1 had several times commenced a 
paper intended for the Philosophical Maga- 
7ine,bui oilier more pressing subjects pieveni- 
ed me (jum hnislnng if. As the fact is a nc* 
cessaiy consequence of the propcilies of 
eleciro-magnelH which I formeily made pub- 
lic in your Journal, 1 take the lileiiy of 
sending \ou the present investig.ai ion, which 
m-iy be icgaided as the completion of my for- 
mer paper. 

Lxpeiitnent 1. Suspend a pieceof soft iron, 
(’ D, at ihe exlremiiy of a slendei delicate 
balffnce of light wood; place a permanent 
lior«e-‘'hoe magnet belowir, and ascenuin its 
aiir.u iive force, t y weiehia pul into ihe i>cale 
G, when It IS in contat l, and also when it is 
lemoved to diff-Teni thsiancos from ilie soft 
lion Remove me permanent magnet, and 
Mihstiiuie a very N'tm ^ tier Ito-magiiet of equal 
lifting power. Remove ii to the h.»nie di^ilan- 
cesas b/fore, aiKl the alti active power will di- 
mini'h v(siy i.ipullv compaied w'llh that ol the 
pel inancnt steel luaguct. ( See Plate 2, fig. 9). 

Exp. 2. Instead of the short electro-mpgnet 
Bub^Utuiea veiy long one (one of iwoorthiee 
feet lung, toi ex*drnplc,) and ofequ.il cairying 
povvei ; lemuve it to liie same liistances and 
asceituin us aitractive power, and it will be 
found dial its atir.ictiuii lor the lifter at these 
disiances will 7io( diminish so rapidly as that 
of the short one- Ttie longer the electro-mag- 
net beconic-^!, the moic does it approach lo 
the chararter of the permanent magnet in all 
Jls pi open le -. 

JCxp. i) Instead of making the electro- 
magnet oi non, make it of ha/U non oi un* 
tfinpeied sieel ; repeal llie pieceding experi- 
mtnis. and us aUi.icnve powerat a disunco 
compaied with Us lifting power will be inticl: 
gieatei than in the case oi the electro-magnet 
of soft lion- 

'1 hevj fa clft, which as far as I know, have 
not before been pulilLlied, will enable us m 
account foi this properly on principles pre- 
viou-^Iy recognised. J he perfect equality of 
aCTWtt and lenction must be found to exist in 
this case as well as in every other in which 
/ocre of any kind is concerned, 'I’he elecni- 
city which has been decomposed and arranged 
in the soft iron in the peculiai manner which 
constitutes magnetism, cannot decompose 
and arrange the electricity belonging to the 
lifter without suffering a corresponding 
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n«ti| 0 >iii •Mi (he more difficult the arrange* 
meat tn the lifter to much greater will be 
the dtieinution of power in the elertro*magnet. 
AgaiDtif (he electricity in t|^e electro^magnet 
he ea«ily arranged by tiie induction of the 
voltaic helix, it will be easily forced back to 
its natural state by the reaction of that belong- 
ing to the lifter. Hence It follows that when 
the intivcivg power of the electro-magnet is 
very great (which it is when the lifter is in 
coritact Willi its ends)»itwiU possess sufficient 
(tower to va/igutiiA the coercitive force of the 
lifter, airange by induction a large portion of 
the electiicity of the lifter, and tlms exhibit 
poweifiil aiirsction. ^ When the lifter is re- 
moved to a ceitain distance, one-tenth of an 
inch for example, the power of tho electro- 
magnet being much dimiunhed in conse- 
quence of the distance, whilst the didiculiy of 
ovcicoming the coercitive foiceof the lifter 13 
viciea>€(i, the efi'eci will be veiy small com- 
paied with the former. For. if the inducing 
power be only equal to the coeiciiive force 
of the lifter, no attraction whatever mil take 
place , and hence the ini possibility of mag 
iieii/ine a large bare! steel teinpeied as hard 
as possible, by means of a small permanent 
maentt with a soft temper. 

Now, it the coeicitive foice of tlie electro- 
magnet be increased, winch is done either hy 
employing a long magnet, or using hard^ron 
or ualempered steel, such a magnet will sut* 


fer a /ea* diminution by the naction of the 
lifter in the case of increased difficulty of 
arrangenieni in the lifter, than in the case of 
the short electro-magnet of perfectly soft 
iion. 

In the ca«e of the permanent magnet of tem- 
pered steel, the electricity belonging to it was 
arranged with difficulty, and ®fter repeated 
toucheiof anothei magnet, and consequently 
It will easily vanquish the coeicitive power of 
a piece of soft iron, and induce a magnetic 
state upon ii.wliibt the peculiar airangeineat 
of its own electiicity will remain nearly un- 
chaiified. Hence iu utirunice powers will 
dimmish neaily as the squaies of like distances 
of tike «oft non Irorrk its poles, or 
cent^-s of acciimulciiion, a law w hich cannot 
exist in the case of tlie elet iro-magnet tlie 
electricity of Which is so easily put in motion 
round the elementary molecules ot the iron by 
llie reaction of the liftei. 

In tlie exidanaiion given by Mr. Rainey 
the liftei IS supposed Xoteacl powei fully on the 
electio-magnet so as to inciease its power, a 
supposition which c.innor possibly be admitted* 
For ihe electro-magnet must, in the fiist place, 
giv'e the lifier all its magnetic power, conse- 
queiiilv the power of the litter nevercan exceed 
tiidt of the electro magnet, and consequently 
nevercan induce a higher magnetic state in it 
than vvhnt has alicady been done bytUevolatio 
helix. — PhiL Mag, for Aug, 1836. 


THE 

STUDY OF SCIENCE, 

A FAMILIAR INTRODUCTION 

TO THE 

PRINCIPLES OF NATURAL PHILOSOPHY. 


As, amonj^ our renders, there may he some who have not had opportunities of becoming 
arquaiiiteu with the recent elaborate researches and ingenious speculalioiis of learned men 
In the several depariineuts of Natural Pliilosojiliy, welia\e deterinined to devote a cortaiu 
number of pages monthly, to form n series of In lures in the several branches of acionce, by 
way of a familiar intruiiuciioa to the study of Natural Philobophy with inoderu discoveries. 


GEOLOGY. 


{Continued from pasre 349.) 

The proper object and design of gcolo^, 
therefore, must be the study of the general 
structure of what may be termed the shell 
of the terrestrial globe ; for though specula- 
tions relative to the nature of the internal 
strata, or even the nucleus of the mass, are 
not wholly inadmissible, yet they must ever 
be regarded as of secondary importance, and 
should be no further pursued than they are 
warranted by those facts and appearances 
which come immediately under our observa- 
tion. This consideration, however, was 
entirely lost sight of by those earlier writers, 
who either incidentally or professedly treat- 
ed of the earth. It would be profitless 
labour to pursue at length the reveries of a 


host of bold theorists, who sprung up be- 
tween the period of the rivival of learning in 
Europe and the middle of the last century ; 
and whose systems of cosmogony, as they 
vainly stvlcd them, have by more sober in- 
quirers been justly stigmatized as romances, 
indebted for their existence to the prolific 
powers of imagination. 

But while so many philosophers were busily 
employed in endeavouring to erect systems 
of cosmogony on the basis of their own most 
imperfect knowledge of the nature of mineral 
bodies, or drew their ephemeral theories solely 
from imagination, there were some who more 
priscly applied themselves to the observation 
of nature, and to the collection of correct 
information relative to the productions of the 
mineral kingdom in general, and especially 
concerning those fossils which exhibit traces 
of having originated from organization. 
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OPINIONS OP CELEBRATED PHILOSOPHERS. 


Bernard Palisav, a potter of Saintes 
towards the end of the sixteenth century, is 
said by Fontenelle to have been the htst who 
ventured to assert in Paris, in opposition to 
the prevaling opinion, that petrified shells 
w'ere the remains of testaceous animals that 
had formerly lived |h the sea, and that all 
these were t^ot deposited at the universal 
deluge. He wrote on the Origin of Springs 
from Rain-water, and other scientific works ; 
and he had the merit of displaying much 
juster views of the operations of nature than 
most of his contemporaries, though his ideas 
met, in his own time, with n very faint re- 
ception. Similar notions were advocated by 
W icbolas Steno, a Dane, who became professor 
of anatomy at, Padua in Italy, in lf)f> 9 ; and 
Hooke and Hay, iii JOngland, distinguished 
themselves by opposing facts to visionary 
theories. 

Leibnitz, in his Protogrea, published in 
l6S0, ndvanred the bold hypothe.sis, that the 
earth was originally a burning luminous 
mass, the gradual refrigeration of which 
produced the primitive rocks, forming at fi:st 
a solid crust, and this being rui-turcd, owing 
to irregular contraction, the fragments fell 
into the universal ocean formed by the con- 
densation of vapours on the surface of the 
globe. He proceeds to trace the production 
of inundations, convulsions, aud aitiitionof 
solid matter, by its subsequent deposition 
constituting the various kind.s of sedimentary 
or stratified rocks. Hence.be observes, may be 
conceived a double origin of primitive mabse'^ ; 
(1.) By cooling after igneous fusion; (2) 
By re concretion from aqueous solution. ♦ 
“ Here,’’ says Mr. Conybeare, ** we have 
distujcfJy stated the great basis of every 
scientific cl ns "nfi cation of rock formations. ’’-h 
The grand’ feature of the theory propounded 
by Leibnitz, relative to the candescent state 
and gradual cooling of the earth, was lidopt- 
cd only by Whi^ion, but likewise more re • 
cently by Unfl^ou, Deluc, and other theorists. 

Among those men of science who con- 
tiibuted to the improvement of geology, by 
tl’cir researches into the actual structure of 
the earth's crust, wr.s Tilias, a S«cdc ; who, 
av'cre of the importance of an exa-'t know^- 
ledge of mineral bo.lcs, published in 1700 
sc. f ral topographical ocscriptions illustrative 
c*’ the gv!i!n-y of certain districts in Sweden, 
K ' ns Jollov. cd Vy Lt liman, a German mi- 
ner.Jogi't di’ictor '-f 'Mines in IViis-ia, who. 
ii. an lCs«*ay to\vat<l< u ■'.atural Ifisiory of 
the Stiata of the l;..irth, ]7:>6, pioposed a 
I'lvs.on of tains into tho. e formed 

befoie ' iC r:catioii: i anh^als. and contain- 
i»c J.^lgment^, of other locks; mountains 
whieli weie dtrivid iioiii lie paitial dcstruc- 
'_b .. tiicp’imaiy loeUs by .i geneial i evo- 
lution ; and IhoFC wliicli rt«nltei| from local 


• *• t' ldp j.irn duplex ori-jo int<dligitur prl* 
m . . c<.iu>ruin, mia, cun al> fuiioiie 

'v* if at, nl era, cum recoucreicerciit 
c*’‘nv* "e aqu.tinin.'* 
i Pr..Ri(. », Acturil State, and Ulterior Pro*- 
peru of Geological Science, iu Report of Bri- 
X... ^ Aasociatloa for 1832, p. 36S, 


revolat uns, and in part from the Naaehlan 
deluge. 

Many other writers now appeared, who 
advniitaKeously directed their attention to 
the investigation of particular topics connect, 
ed With this subject ; as the causes and phe- 
nomena of earthquakes and volcanos, the 
formation of deltas or low tracts at the 
mouths of rivers, the actual structure and po- 
sition of the mineral stratn, and the descrip, 
tinii of fossil renr.iins of animal or vegetable 
origin. Among those who rendered import- 
ant services to the cause of science by ad- 
vnuf ing genera! views of the theory of the 
earth, were Dr James lluttOn, of Edin- 
burgh and Professor Werner, of Freyberg, 
in i'^axony. These celebrated philosophers 
product d systems, in one respect, diametri- 
t ally opposite to each other ; for while Hutton 
attributed ihc formation ol the older rocks 
entirely (othe atrency of fire. Werner insisted 
that thev ontrinated from solulion m a liquid. 

The German geolo^st deserves the cre- 
dit of having directed^ the attention of his 
pupils to llic constant relations of mincial 
groups, and their regular ordci of supei posi- 
tion ; digtingiiishmif the classes of primary 
rocks, or those destitute of organic remains, 
ns eranite and gneiss; transition or secon- 
dary rocks, formed from the disintcgr.ition of 
ther preceding, and occasionally exhibiting 
ira'es>of organic rc'mains, as greywacke, a 
mechanical compound of agglutinated frag- 
meutsi^ lioet^ or tertiary rocks, including the 
coal strata, chalk, and iice^tone, some of 
x\hi(h abound in organic relics ; and besides 
these, alluvial stiata and \olr«iaic rorks,tlie 
la'ter of w'hich be secm.it() have regarded as 
of little importance, for he asserted that in 
the primeval ages of the world there were nu 
xolcanos. 

The great merit of Hutton consists iu 
his having demonstrated the igneous origin 
of basalt, and* other trap rocks ; the high 
probability that granite is derived from tl:e 
same source ; and that the other primary 
non fossilliterous rocks have been more or 
less suiijeeted to the agency of fire, “ The 
ruins of an older world,’* said Hutton, “are 
visible in the present structure of our planet, 
and the strata wdurh now compose our con- 
tinents ha^e been once beneath the sea, and 
weie formed out of the waste of pre exi.'.ting 
continents. J he same forces are still de- 
stioving, by chemical ilecoinposition or me- 
cfmnical violence, even the hardest rocks, 
and transporting the materials to the sea. 
where they are spread out, and iorm strata 
analogous to those of more ancient date. 
Although loosely deposited along the bottom 
of thcoecan, they become afterwards altered 
and consolidated by volcanic heat, and then 
heaved up, fractured, and contorted/’* 

The theory of ilulton was admirably 
illustrated and ably supported by Professor 
Playfair, of Edinburgh, while it was assailed 


• Lyeirs Principle* of Geology, sd ed., 18 '»» 
voK 1. pi>. 88, 80; trom Hutton'* Theory of tiie 
Earth, 
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by Murray, Klrwan, Deluc, and others, a 
violent controversy being maintained between 
the partizans of Werner, who were called 
jieptuaists, as ascribing ihe formation of 
all rocks to water ; and those of Hutton, 
etyled Vulcanista. because they attributed 
the original formation of rocks to fire. The 
Neptunists, for a time, constituted by much 
the more numerous party ; but in the course 
of these discussions, it was at length per- 
ceived that speculation had. on both sides, 
been carried further than was warranted by 
the extent of existing information ; and that 
while neither the theory of Werner, nor that 
of Hutton, oauld be considered as affording 
an explanation of nil the phenomena, or mak- 
ing near approaches to perfection, Ihcic 
were many points with re^^)ect to which the 
researches and obseivations of both these 
philosophers contrihut^'d to the extension of 
our knowledge, and the improvement of the 
science. 

“ A new school at last arose, who profess- 
ed ilic strictest neutrality and the utmost 
indifference to the systems of Werner and 
Hutton, and who resolved dilipcnily to 
devott; their labouis to oli’^crvation. The 
reaction, provoked by the uitempeiance of 
the contending pait]e.«, now produced a ten- 
dency to extreme caution. ISpeculatne views 
W’cre discountenanced; and through fcajr of 
exposing themsilves to the suspicion of a 
lias towards the dogmas of a patty, some 
geidogibts hecame anxious to entei tain opi- 
nion whatever on the causes of phenomena, 
and were inclined to scepticism, even where 
the conclusions deducible from observed facts 
scarcely admitted of reasonable doubt. 

“But although the reluctance to theo- 
rize was earned somewhat to cjPecss, no 
measure r mld be more salutary at such a 
moment than a suspension of all attempts to 
form what were termed theories of the e.trth, 
A great body of new data was recjuired, and 
the Geological Society of Londi n, founded in 
l807, eoiuiuccd greatly to the altaiiiiiient of 
tins desirable end. lo inuliiply and record 
observat ons, and patiently to aw.ut the re- 
sult at some future period, was the object 
proposed by them ; and it was their favourite 
maxim, that the time was not ycl come lor a 
general system of geology, but 'hat all must 
be content for many yeuistobe exclusively 
engaged iii furni-shing matciials for future 
gerieiulizations. By acting up to the-e pnnci^- 
p’ts with eonsifitency, they in a few years 
disarmed all prejudice, and rescued the 
science fiom the imputation of being a dan- 
gerous, oral best but a visionary pursuit.*’* 

One train of research, which was now 
pursued with great ardour, and which con- 
tributed much to the improvement ol science, 
was lespecting ihe nature of the organic re- 
mains, which were found imbedded in vaiious 
strata indifferent parts of the world. Cuvier, 
the celebrated anatomist and zoologist, pro- 
fessor of natural history at Paris, acquired 


* l.jeiri Principle! of Geology, voL I. pp, 
i02, loa. 


great distinction by the number, accuracy, 
and importance of the discoveries which he 
made relative to the generic and specific cha- 
racters of the animals, fragments of whose 
bones, and other constituent parts, occurred 
to notice in the course of his long and labori- 
ous investigations He Ascertained that nu- 
merous living beings of differgnt classes, 
which have no existing analogues, once inha- 
bited the surface of the globe ; and that the 
relative priority of the several strata miuht, 
to a certfun extent, be inferred fiom the cha- 
racters ol tbe organic remains included in 
them 

Among the recent cultivators of this 
branch of science besides Cuvier, may be 
namitl Alex. Biogiiiart, Larnouroux. La- 
iiiaick, Deshayes, Marcel de i^erres, Broc- 
chi, GohJtuss, Parkinson, Huckland, Cony- 
bearc..J.S Miller, IMantell, Lonsdale, Say, 
Morton, and Harlan, who devnied their atten- 
t on chiefly to fossilized animal remains ; and 
Adolphe Brogniart, Witham, Lindley, and W, 
Hutton, whose investigations have been es- 
pecially directed to botanical oryctology. The 
ic.«5ults of their researches relative to these 
subjects, and tlios-e of other geologists con- 
cerning the mincralogical structure and 
position of roc\s and mountains, and the 
modifying influence of existing causes on the 
suilaie ot tbe earth, have greatly contributed 
lo the augmentation of our knowledge of the 
nature and aiTangement of the supcrflcial 
strata rif the planet on which we dwell, which 
mur%t be rcgaidcd as the only sure foundation 
of a true system of geognosy, which may 
verify or ovcrtuin the conjectural specula- 
tioms of those philosophers who wrote duiing 
the infancy of the science. 

*• When we compare the result of ob- 
servations in the last thirty years, with those 
of the ihiee preceding centuries, we cannot 
but look forward with the mo-.t sanguine ex- 
pectations to the degree of excellence to which 
geology maybe cai i led, even by the labours 
ot the present generation. Never, perhaps, 
did any science, with the exception of astro- 
nomy, unfold, in an e([ually brief period, so 
many novel and unexpected truths, and over- 
lurn so many preconceived opinions. 'J'he 
senses had hir agea declared the earth to be 
at rest, until the astronomer taught that it 
was carried ihrough space with inconceivable 
rapidity. In like manner was the surface of 
this planet regarded as haviii|» remained 
uiiaitcTed since its creation, until the geolo- 
gist pioved that it had been the theatre of 
reiterated change, and was still the subject 
of slow but never-ending fluctuations. 

This discovery of other systems in the 
boundless regions of space was the triumph 
of a^tionoiny ; — to trace the same system 
through various transformations — to behold 
it at successive eras adorned with different 
hills and velleys, lakes and seas, and peopled 
with new inhabitants, w’as the delightful 
meed of geological research. By the geo- 
meter were measured the regions of space, 
and the relative distances of the heavenly 
bodies ; — by tbe geologist myriads of ages 
were reckoned, not by arithmetical compu- 
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lafion, but by a train of phyaidal eventa — a 
snccessioQ of phenomena in ibe animate and 
inanimate worlds — signs which convey to 
our min'la more definite ideas, than ^gures 
can do, of the immensity of time,*'* 

*' By the discoveries of a new science, 
(the very name of has been but a few 

years ingrafted on our language,) we learn 
that the manifestations of God's power on 
earth have nut been limited to the few thou- 
sand years of man’s existence. The geo- 
logist tells us, by the clearest interpretation 
of the phenomena which his labours have 
brought to light, that our globe has been 
subject to vast physical revoluiions. lie 
counts his time, not by ce'estial cycles, but 
by an index which he has found in the solid 
framewoik of the globe itself He sees a 
long succession of monuments, each of which 
may have required a thousand ages for its 
elaboration. He arranges them in chrono- 
logical order, observes on them the murk.i of 
•kill and wisdom, and finds within them the 
tombs sf the ancient inhabitants of the earth. 

He finds strange and unlooked-for 
changes in the forms and fashions of organic 
life during each of the long | eriods he thus 
contemplate.s. lie traces these changes 
backwards through each successive era, till 
he reaches a lime when the monuments lose 
all symmetry, and the types of o'ganic life 
ere no longer seen. He has then entered on 
the dark age of nature’s history; and he 
closes the old chapter of her iccords. This 
account has so much of what is exactly true, 
that it hardly deserves the name of figurative 
de6criptioa.'’t 

(To be continued.) 

ELECTRICAL THEORY OF THE UNI- 
VERSE. 

Bv Mu Thomas S. Mackintosh. 

{Continued from page 369.) 

In the concluding part of our last paper 
wc remarked, that in treating of ihe moon’s 
approximation we should be enabled to draw 
our arguments and inferences from two 
sources, astronomy and geology. Let us 
examine, in the first place, what support our 
theory derives from astronomy. We have 
laid it down, that if tw'o or more comets settle 
into the planetary state about the same 
period, the larger attracts the smaller to iis 
sphere, and these become its secondaries. 
Now, a slight glanre at the planetarium, or a 
scheme of the planets , will at once convince 
us of the extreme probability of this assump- 
tion. Here wc see the planets and satellites 
in the following order and proportion ; the 
number of moons are found in regular grada- 
tion, corresponding with the age of each 
planet, with only one exception, but even 
this disappears when viewed in connexion 
with the other parts of our theory ; this ex- 
ception is Mars, and the asteroids or minor 


• Principles of Geology, voL I, pp. 

106 , 107 . 

4 Uiicourxe on the Studies of fbc University, 
by Adam Sedgwick, M. A F. E- 8., Wood- 
wardinn Professor, and Fellow of Trinity 
Celief e, Cambridge, last, pp. 33, a6 


planets. Mars has no satellite : and the 
asteroids, which are no larger than satel 
lites, and appear, from their situation, as if 
they ought to h^ve been attached to Mars, 
revolve in orbits round the sun like the 
primary planets. According to our hypothesis 
this exception to the general rule admiisof 
an easy explication. From the relative situa- 
tions of Mars and the asteroids, the former 
appears to have settled at a period too remote 
to admit of thes latter coming within the 
sphere of his attraction ; nor are they, from 
their equal magnitudes, capable of attracting 
each other. If wc allow this explication, the 
whole series will stand as fat low's, taking 
Mars and the asteroids as a planet and his 
satellites ; — 

t‘i 1111,11 «e-,. Pi-taiKO No. of 

Sun iM 

Mercury.... 36 000,000 0 

Venus 68.000,000 0 

Earth 95,000 000 1 

Mars 144 000,000 asteroids.. .. 4 

Jupiter .... 494 000 000 4 

Saturn .... 906,000,000 7 

Uranus.. .. 1822,000,000 C 

Had the minor planets been attached as 
satellites to Mars, it is probable, judging by 
his distance from the sun ns compared with 
theeaith and Jupiter, we should nut at thn 
time have found more than two remaining. 
We should also remark, that it is by no 
means improbable that Mars w'as attended by 
oneoatwo satellites during the early stage of 
his planetary existence. It is further to be 
remaiked. that Uranus, the most distant, 
and. according to our the ory, the most recent 
of all the known planets, is represeuted as 
having only six satellites to accompany her, 
being one less than Saturn. But this number 
only represents the satellites of Uranus that 
have been discovered hitherto Astronomers 
are agreed, that, with more powerful instru- 
ments, it is extremely probable that several 
more might be discovered. Upon the whole, 
we arc satisfied, if this table be considered 
attentively, in conjunction with the fuic- 
going hypothesis, that the truth, or extreme 
probability of our theory, is a conclusion that 
must press itself very closely upon the mind. 

In the older a'^tronoiuieal %\oik8 ue find 
the moouV mean distance irom the eanli set 
down at 240 000 miles ; whilst in the more 
recent won s it h valued at 285,000. It is said 
that this diffVrenre has arisen Irom the impei- 
fect means of observation pos.sessed by the 
early astronomers , and that the luoderns, 
wiih inoie correct inslrumenls and improved 
modes of observation, have been enablt J to 
calculate the meaiidisianeewitli moie aeeuia- 
cy, and that, tlieiefore, the modern caleulaiion 
is a much neaier appioximation to the tiutli. 
To a certain extent this may be ll»e ca^e ; 
but when we consider that Thales, the plulo- 
sopher, was enabled to calculate and foretell 
Bn eclipse Coo years before Christ, it would 
appear that the ancients had a more extended 
knowledge of astrononiicai science ilian 
generally conceded them by the moderns, it 
is inconceivable that the caily astronomers, 
excelling as they did in mathematical^ know- 
ledge, should, in computing the moon's mean 
distance, have cominiued an enor amouating 
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to a 48ih p&rt of the whole value ; especially 
when it is cousideted that the moon's diitaoce, 
astronomically speaking, is comparatively 
smalli and might be asceitain^d, with tolerable 
accuracy, by observations on her horizontal 
parallax. 

U'e are, therefore, induced to conclude, 
that this difTerence has arisen, to a certain 
extent, from the moon's approximation. If 
we Irad a true and luvanable standard of time 
to wiiich we could refer, st migiit possibly 
riirni<>li us with a datum wlipieby to deieiinine 
the rate of the moon's aiiproximaiion. Ac- 
cording to our theory, ihe moon’s rale of mo- 
tion in her «b)t is a continually incieasing 
quantity, and tlie mean time tiom node to 
nolle IS, coi».sequenlly. continually clcci easing. 
But a*! the c.iiili also sulrjf'cl to tire same 
law*?, It Is evitlenl that her motiori^ and time 
niu‘.t al 50 vary ma direct ratio wuli those of 
ilie iT'Oon , and, thererore, a liue measure of 
the duration of time cannot be obtained by 
assundrig as a standard the peiiod of tiio 
ejiih's annual revolution, or that tif the moon, 
or, indeed, ot any migfe planet in tiie solar 
fijstem. If the tiue time ot alt the planets 
were carefully ascertained and com[)ared with 
each ntiier, we miglit obtain a mean time that 
Bhould appioachveiy neailylo iheiiuih. But 
pel liaps the only li ue and unvarying standard 
of lime in the solar system is to be denied 
fiom the sun’s lotaiion on lus. axis , as, from 
hi^ Minaiion in liie centre of tlie system, he 
not affected by the same causes, it is pnjballe 
iliat Ins rotary motion is unitoim and con- 
stant. , , , . 

Jt would appear, also, that even the motions 
of tlie eaitli, as compaied with each olhei, 
aie not coiihtant and uriilorm ; that tlie velo- 
nly in her oihit is increasing, w^dht ihe 
diurnal rno’ion lemains slalionai y , oi perhaps, 
agreeable to our theory, we ouglu to say, that 
the latter suffers a letardation. In ihe time of 
Julius Caesar, tlie length of, the year was 
stilled at 365 rl.iys and 6 liours ; and in the 
tune of Potie Gieiroiy Xlll., m 1582, it was 
found that the equinox had gone bacbwaids 
lO liay*, in consequence, as it was supposed, 
of tlie year liaving been fixed at too great a 
length ; It was, tlieiefoie, deteimined that the 
calendar should le leloimed, und the lengib 
of the year was settled at 36.>days, 5 hours, 
48 TTiinutes, and 61 '6 seconds. Jins was 
(lone by the ablest men in Kmope with great 

care and circumspection, and alter extending 
then ohservaiionv throughout a long •'eries rtf 
years ; and yet it has lately lieen discovoied, 
as appears in Dr. Playfair’s “ System of 
Chronology,” that the Gregorian year is loo 
long- As usual, this discrepancy is attributed 
to the reformers of the calendar, and no one 
seems to suspect, that the year is gradually 
becoming sliorier. It may be objected, that 
the difference is extremely small as compared 
with so long a period. But we must recol- 
lect, that all the works of nature are carried 
forward by slow, sure, and imperceptible de- 
grees ; and, therefore, the smallness of the 
difference only shows, that this work is in 
strict comformity with all her other opera- 
tions. 


Our theory assumes, that the planets and 
satellites are maintained at their respective 
distances from the sun and each other by the 
relative quantities of positive and negative 
electricity with which each is charged, or, in 
other words, by the solid contents of matter 
contained in each, and t||p quantity of electric 
fluid with which that matter ift chaiged or 
saturated. Now, as we can determine by 
experiment ilie exact state of two electrified 
bodies by tli(* attractive and repulsive foices 
which they exert on each other- and e know 
that these foices follow ihe ‘;ame law as to 
the inleii«iiy of tlie fluid, namely, the inverse 
ratio of ihe squaic ot the distance— this might 
fiiinish us with a rough datum fiir ascertain- 
ing the moon’s electrical state, th.it is, how 
lai she ha- lecedtd towards a complete ne- 
gative condition , and as the power which 
sheexMits upon tlie tides is govei ned by the 
same law tliat regiihiies her own distance, vre 
niight, by caiefully e^llmatmK the fliffe} ence 
of her attractive and repulsive forces in 
apogee and perigee, be enabled to obtain a 
folciahly correct mensuie of his inductive 
.nfluence. 'J'he ocean may be regarded as a 
gieat natural baiorneler, indicating the state 
of the electrical atmosphere by vvhicli the 
earth is surioundcd; but as it is moved by 
thiee foices at the same time— the moon, the 
sun, and the earili's galvanic circle — all theae 
elements of power must be nicely adjusted 
before we can expect to anive at any thing 
like an accuiate calculation. 

(To he continued.) 

ELECTRO-VEGETATION. 

By T. Pine, Esa. 

Whatever opinion may be formed 
respecting the identity of the fluid which 
emanates from the sun, and that which 
is the cause of electricity, tAe principle 
of the extraordinary conducting virtuee 
of plants through their acute extre- 
mifies willj I trusty be admitted from the 
facts which are there adduced, 1 have 
alluded to some other facts and expe- 
riments, tending to show that this conduct- 
ing virtue is intimatedy connected with 
their vegetating propeities. In connexion 
with this most energetic influence continu- 
ally exerted by plants, it appears to be of 
the greatest consequence to determine how 
far they are furnished with supplies of the 
electric fluid in the medium by which they 
are surrounded ; and at what seasons, and 
under what circumstances, this supply ap- 
pears to be most abundant in the ordinary 
course of nature. With a view to a satis- 
factory answer to this question, 1 turned my 
attention to the observations of those elec- 
tricians who have made numerous experi- 
ments on atmospheric electricity, and in 
particular to those of Mr. Cavallo, from the 
second volume of whose work on electrioi^ 
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I have deduced the following particulars : — 
The electricity of the air, as distinguished 
from that of douds and storms, was not the 
object of bis researches, till it incidentally 
fell under his observation in the course of 
his experiments wi^ the view to the latter 
object. Bu 4 he soon discovered, contrary 
to his expectations, that a clear atmosphere 
was attended with a constant positive elec- 
tricity ; while a generally clouded atmo- 
sphere either afforded coRjjiaratively feeble 
indications, or, as the clouds gathered to 
blackness, usually gave signs of a strongly'* 
negative influence. His general infeience, 
that “ the air ttppears to he ejectrifk‘d at 
all timeSf and that He electriciiy is con- 
stantly posi five was the result of frequent 
experiments made in the course of two years, 
by means of a kite with a w'iie extended 
through its string, and by an insulated elec- 
trometer of pith balls, affixed to the end of 
a rod, projecting from the upper part of his 
house at Islington. Having, however, ob- 
served a passage in Sir H. Davy’s “ Ele- 
ments of Chemistry,” in which he speaks 
of ** clouds as being usually negative,” and 
inclines to the conclusion, that plants are 
acted upon by a positive electricity in regard 
to the atmosphere, I took the liberty of re- 
questing the opinion of my friend, Mr. 
Sturgeon, as the result of the numerous ex- 
periments which I knew he had made upon 
the electricity of the atmosphere, and was 
favoured with the following obliging and 
satisfactory reply; — 

” In the first place, I perfectly agree with 
you as to the solution of the results of Sir 
Humphrey Davy’s experiments on corn ; 
for the positi\e pot of a voltaic battery 
would supply the animating electric fluid to 
the germinating seed in precisely the same 
manner that nature supplies it from the 
atmosphere to the ground. As he does not 
state from what ‘ experiments made on the 
atmosphere,’ he draws his conclusion that 
* clouds are usually negative,’ 1 am finable 
to form any opinion respecting them ; but 
1 must beg permission to state, that such a 
conclusion is quite at variance with the re- 
sult of my experiments. It is true, I have 
obtained negative charges at the kite-string, 
but the instances are very few indeed. Those 
which did occur were only whilst heavy 
clouds passed over the kite ; the indications 
both before and after the clouds' transit 
being invariably positive. And even in those 
temporary exhibitions of negative electricity 
I am very far from concluding that the 
clouds themselves were negatively electric. 
The indications were those of the kite, 
which was floating much lower than the 
clouds; and the air in the vicinity of the 
kite was consequently the only part of the 
atmosphere explored during each experi- 


ment; which air probably became nega- 
tive, or deprived of most of its natural elec- 
tiicity by the repulsive force of the accu- 
mulated electricf matter in the positively 
charged clouds. This assertion can hardly 
be construed into ’ begging the question” 
or * straining a point,’ because such phe- 
nomcna arc easily produced by experiment, 
and must frequently occur in nature. 

” The results Vhich I have obtained from 
experiments made at nearly all the seasons 
of the year, and at all times of the day, and 
many at night, induce me tp believe that 
the ffe7ie)'al electric state of the atmosphere 
with its contained clouds, vapours, &c., is 
with reference to the earth positive. All 
elexttical phenomena are relative, and con- 
sequently all our calculations respecting 
them have no other object Ilian the 
ever-varying degrees^ of those relations ; 
but the relations themselves appear to be 
constant and uniform. Therefore / con. 
chide generally, and my Bonchtsions are from 
direct ejcperiments, that the atmosphere 
taken as a whole is constantly in an electro- 
positive state, With reference to the earth, 
and that in the atmosphere itself, the upper 
ref;ons are constantly electro-positive, with 
reference to all those situated nearer to the 
surface of the earth. 

In corroboration of Mr. Sturgeon’s 
statement, my friend, Mr. Weekes, infoims 
me, that about twenty years sinre, thou!;h 
little more tl an a youth, and knowing but 
litttle of w'hat had been done by philoso- 
phers, but being exceedingly attached to 
electiical experiments, he mounted a large 
pole on the top of a very high tree ; on the 
top of which .was fixed a large, sharp hop 
rod (insulated), and from it a wire commu- 
nicated with a rather large but dtdicate elec- 
trometer, placed in on adjoining cow-shed, 
” I have,” he observes, ” turned to my ma- 
nuscript notes of that period, and, with sin- 
gular pleasure, I find that upwards of 90 
observations made with this apparatus dur- 
ing seven months, from December to July, 
are in perfect accordance with the experi- 
ments of our friend, Mr. Sturgeon, as well 
M your own theory.” 

The facts, then, of the constant presence 
of electric fluid in the atmosphere, and of 
the superior conducting eflicocy of the 
points and tubes of vegetables above that 
of pointed metallic rods, or any other subr 
stances in nature, arc, I trust, sufficiently 
established ; from whence the constant mu- 
tual action between them appears a neces- 
sary consequence. The tubes of plants are 
continually imbibing the fluid from the at- 
mosphere, which is as constantly replenish- 
ed from some other source. That that 
source is no other than the sun, appears 
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peculiarly manifest from the following; ex- 
periments of the Abb^ Mazeas, made in the 
months of June, July, and October. He 
erected an iron rod, 370 f^t in length, on 
an elevation of 90 feet above the horizon. 
Being insulated by silken cords, sheltered 
from the rain, at Chateau de Maintenon, 
when he began his experiments on the 1 7th 
of June, the clcclricity of the air was sensi- 
bl)'' felt every day, from snyi-rise till seven 
or eight in the evening, except in moist 
weather, when he could perceive no signs 
of electricity. In the driest nights of the 
summer he ccftild discover no sffgns of elec- 
tiicityin the air; but it returned in the 
morning when the sun began to appear 
above the horizon, and vanished in the 
evening, about half an hour after sun-set. 
The strongest common electricity of the at- 
mosphere during that summer (1753) was 
perceived in the month of July, on a very 
dry (lay, the heavens being very clear, and 
t!.e sun extremely hot. Tl»e distance of ten 
or twelve lines was then sufficient for ! he ap- 
proach of light pill tides to the coritluctor, 
111 order to see tlicin use in a vertical direc- 
tion, like tlie tilings of iron on the* ajipi oach 
of a magnet; whereas, in ordinary diy wtja- 
ther, tlie wire attracted the du‘'t at no great- 
("Mlistance than tiuce or four lines. I am 
unable to concci>c of any facts which ran 
jnor(' diicctly and <ividcti(ly show tliat elec- 
^ru’ity, m com mon with li'ilit and hcat,(io- 
Plvcs its origi.u from the sun as its sourcoand 
centre; it i.s shown to nccomiiany linn with 
the same constancy asliaht andlicf^, and to 
evistwitb ♦he gn-ntc^tmtcnsity in miiouwith 
Ills intfjnsi'st beams. Some observations made 
hy mein t'\e coursi'of the last summer apjiear 
admirably to accord with this r^mclusiun. By 
inverting glass jar.s upon the soil in the day 
Rud night scabious in gencially dry weather, 
1 oliservc that, whim ncitlier the light and 
heat of the sun, nor his lual wiic-n the light 
was excluded, would rxLiacl any moisture 
fiom the earth, moisture was copioiidy given 
(‘Ut from it during the absence of the sun, 
which was again absorbed on bis return. A.*i 
these effects appear to be the reverse of the 
ordinary results of light and heat upon moist 
bodies, I can only account for it lioni the 
opposite electrical stales of the earth and 
atmosphere in the presence and absence of 
the suu. During the continual dispersing 
of the solar rays in the atmosphere by 
day it is positively elfectritiod witli respect to 
the (iarth, the moisture of which being also 
negative, does not combine with the fluid 
in the form of vapour ; but, on the contrary, 
absorbs it while remaining in the liquid 
state. As night approaches, on the other 

• PneiU«y'a History of Electricity, pp. 

aoi. 


band, large quantities of moisture having 
transpired from the leaves, which, together 
with the extraction of oxygen from them in 
the form of gas, occupies a large portion of 
the solar rays in the atmosphere, the small 
quantity which is left in the soil combining 
with the rays which it has imbibed, they 
become positive in regard to the%tmosphere, 
the, superabundant solar or electric fluid 
combines with the residuum of water in 
sufficient ^quantities to transform it into va- 
pour, in which form it rises to be almost 
■immediately rceondensed in dew, by the 
attraction of the fibrous and other acute 
^xlre^iities of the tender herbs. 

What tilt! reciprc^'al effects produced by 
the mutual action of the atmosphere and of 
plants upon teach other actually arc, is so 
beautifully shown in the experiment to wffiich 
I have alluded in the Atlas for August 24, 
1828, that I am tempted to transcribe it : — 

“ For the double purpose of ascertaining 
the power of spires in modifying the elec- 
tric relation of the atmosphere and the earth, 
and in effecting the progress of vegetation, 
by their eh^dric influence, M. Astier insu- 
lated a sextuple spire, of the yleditzia tria- 
cant/ms, at the top of liis house, and 
brought a wire from it to an msulated flower- 
pot, in wdiieb were planted five grains of 
mai/e; a similar sowing was made in an 
uninsulated pot for the purpose of compari- 
son. The experiment continued from the 
fith to the 20th of June, including two stormy 
days. The electrometer gave considerable 
signs of electricity in the flow('r-pot, and by 
using the condenser sparks were produced. 
The electrified grains were found to pass 
more rapidly than the unelectrified grains 
through the first periods of vegetation. 
WIk’ii Bengal rose-trees were submitted to 
the same experiment, the flowers of thi elec- 
trified plant appeared more rapidly and 
more abundantly than in the other case.’’ 

The narration is brief, and one important 
particular seemsnot to have beendetermined, 
viz. whether the electricity was plus or mi- 
nus ; though, from the foregoing considera- 
tions, little doubt cun be entertained that the 
fluid issuing from the sun Lad rendered the 
atmosphere thus strongly positive, in a re- 
gion in whii'li bis beams are so copiously dis- 
pensed. Admitting this to have bt'en the fact, 
here is a clear illustration of the principle 
that the atmosphere, receiving a constant 
supply of electric fluid from its great source 
in the centre of the solar system, is continu- 
ally imparting of its superabundance to the 
vegetable kingdom through its acute extys- 
mities, and thus causes or promotes its ger- 
mination and growth — while a portion of it 
being transmitted to the earth, that approach 
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towardf an equilibrium wblcb ie essential to 
the general haruiMiy of nature is maintain- 
ed. 

That the electricity of the atmoaphere in 
the night season should occasionally be 
negative, and that it should ordinarily be 
in a less degree positive than during the pre- 
sence of thetsun, agreeably to the experi- 
ment above related, appears to be in perfect 
accordance with the very different states and 
operations of plants by day and night rea- 
peotivdy. The transpiration of vapour, and 
the yielding of oxygen gas from the leaves,^, 
ate processes peculiar to the day season, and 
to which the action of the solar rays is es- 
sential ; whereas, during the ab^nce of the 
Bun they appear to be ocanpied by the attrac- 
tion of vapours and of carbonic acid. Such, 
at least, are the facts which have constantly 
been offered to my observation in the course 
of the last summer, by me of numerous 
cypedments, which I may have occcdon 
more particularly to relate hereafter. It is 
true this representation does not literally 
coincide vath the statement of Mr. Cuvallo, 
and my friend, Mr. iSturgeoii, respecting the 
constant positive electricity of th#' atmo- 
sphere. But their observations being pi in- 
cipally confined to the day season, and with- 
out any particular rtrferenci* to the state of 
vegelati'jn, must, I conceive, be considered as 
mainly relating to that portion of time ; 
while experiments relating to the variations 
occasioned by the presence and absence of 
the sun, and by the different opeiatums of 
plants by day and night, ' and ut different 
seasons of the year, arc, 1 apprehend, reserv- 
ed in a great degree for future iuvestigf>tion. 
In the mean time, the facts of the general 
positive electricity of the atmosphere, of the 
extreme conducting activity of plants in im- 
bibing this superabundance and transmitting 
a portion of it to the earth, while the residue 
is efjtcariovs in promoting t hetr germination 
and growth ^ is, I trust, in a great degree, 
established by what has been advanced. 
Many will, however, transpire in 

the course of a more detailed inquiry, which 
may conduce to conform and illustrate thcijc 
positions. 

Siioald it be thought that in tlic above 
statements 1 have made too nbc i *1 a use of 
the experiments and observations rff olJicrs, 
I ca*. only pleid that my general oljcct, in a 
manner, obliged r.c to fec.a»-cii lor aj'i.,tance 
from ai y autlienLi. rnurc s of information 
from whence it v^ouid be derived, and that 
thus they aic brought to siip^jort principles 
v-lmdi do not appear to Lave been in the 
contcTopbmci^. Jl tlie excellent electricians to 
whom we are indebted for the facts ; those I 
mean which j'-c taken from pi luted docu- 
ments, with tae exception of M. Astier’s, 
whose fuither communiogtions ore indeed 


most desirable. As to those of my two most 
ingenious and excellent friends, they being 
communicated for the express purpose of 
aiding me in the general inquiry, I could do 
no other than mus to bring forward the 
decisive evidence with which they have so 
generously furnished me in support of posi- 
tions which must otherwise have remained 
in a great degree in the state of mere hy- 
pothesis. ^ 

(To be continued.) 
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It can ticvtU' be too strongly impressed 
upon a luiud anxious for the acquisition of 
ktiowled'ic, that the commonest things by 
which wc are surrounded are deserving of 
minute and careful attention. The most 
profound investigations of Philosophy aie 
neccssaiily connected wntli the oidinary cir- 
cumstances of our beang, and of tho world 
in wliicli our cvery-dny life is spent. ’NVith 
regard to our owm existence, the pulsation 
of the heait, the act of rc>piration, the 
voluntary movement of our limbs, the con- 
dition ot sleep, arc among the most ordinary 
opei'fipon? of nature ; and yet how Jon-; 
were the Nvisc^f of men stinggling with daik 
and hcwildciing spp( aijtions bcfoie thoy 
could offer an \ thing like a safi-f‘ictr>ry solu 
tiori of tlicsc phenomena, and liowfararc we 
still fimn an accurate and complete know- 
ledge cf fijcin ? Tiie science of Aletcorohi-^y, 
wdiich attempts to explain to us the phn-/- 
sopliy of malteis constantly before our eyes, 
as dew, misf, cyid rain, is dependent fo* its 
illustrations upon a knowledge of the most 
complicated facts, such as the influence of 
heat and electricity upon the air ; and that 
knowledge is at j>vcsent so imperfect, that 
even these common occurrences of the wea- 
ther, which men have been observing and 
reaEoning upon for a.:f s, are by no mean' 
etitisfdcloniy explained, or reduced to iloi 
precision that every science should aspire 
to. Yet, iiowever difficult it may be eutncly 
ft) cornpreluMrd the phenomena W’e d oly wk- 
ncss, every tiling in nature is full of insti'5>-- 
tion. Thus the humblest flower of tlietield, 
altlioutrh, to one whose curiosity has not 
been excited, and whose understanding ha*^, 
therefore, remained uninformed, it may ap- 
pear worthless and contemptible, is valuable 
to the botanist, not only with regard to its 
place in the arrangement of this portion of 
the Creator’s works, but as it leads bis 
mind forward to the consideration of those 
beautiful provisions for tbe support of vege- 
table life, which it is the part of the physio- 
logist to study and to admire. 
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Thia train of reasoning is peculiarly appli- 
cable to the economy of insects. They 
constitute every large and interesting part of 
the animal kingdom. They are everywhere 
about us. The spider weoives his curious 
web in our houses ; the caterpillar constructs 
his silken cell in our gardens : the wasp that 
hovers over our food has a nest not far re* 
moved from us, which she has assisted to 
build with the nicest art ; the beetU* th;«t 
crawls across our patch is •also an ingeni- 
ous and laborious mechanic, and has -ouie 
curious instincts to exhibit to those who will 
feel an intcres^ in watching his luoveuuMts ; 
and the moth that eats into our clothes lia^j 
something to plead for our jiity, for lie came 
like us, nuked into the world, and In* has 
destroyed our garments, not in iiLalicc or 
wanlonne.iS, but (hat he may clothe liiiiiscif 
with the same wool which wc have stripjied 
from the slice}). An observation of (lie ha- 
bits of these little creatures is lull of valua- 
ble lesions, which the abundanec of the 
e\:arii})les has no tcudciiey to diimm.-.h. The 
11101 e sueh obr.cr\tttTons arc limit iplicd, (he 
more are wc led forward to the fivnhest and 
the mO'il delightful parts of knowledge , the 
more do wc learn to csti nude rightly (he 
ext I <101 (Unary provisions and most abuinUnt 
resources of a creative IVoMdencc; and the 
hotter do w(i a|*pu*ciatc our (ami rciations 
(Mth all the iiilinite vanrics of Nntmcr and 
oar dependence, in common with the c]dit'- 
iri( ion that flutters its littL hour in the sum- 
mer sun, upon that Jlcing m whose scheiao 
of existence the humblest as well as tbe 
liighc'^t crcatiire has its destined }fuij)osc'<. 

If you S]'C<ak of a stone," says Jst. l>icul, 
one of the Fathers of the Churcdi, “ if jou 
speak of a fly, a gnat, or a bcc^ your co.ivcr- 
sali.m will be a sort of demonstration of Ills 
[tower whose hand formed them ; for the 
wisdom of tbe wmrkman is commonly jiercciv- 
cd in that wliioli is of little size. He who 
has stretched out the heavens, and dug up 
the bottom of the sea, is also He who has 


pierced a passage through the sting of Cbo 
bee for the crjection of its poison.*’ 

If it be granted that making discoveries 
is one of the most satisfactory of human 
pleasures, then we may without hesitation 
affirm, that the study of insects is one of the 
most delightful branches of natural history, 
for it affords peculiar facilities fotits pursuit. 
These facilities are found in the almost inex- 
haustible variety winch iii'sccis pre^^ent to the 
entomological obyerver. As a proof of the 
extraordinary number of lusecrs within a 
limited tick! of observation, IMr. .btejiheirs 
informs us, that in the shoit 5 [)ace of forty 
day-,, Ix t.vicn the niddle id' June and the 
bcgiruiug of August, he found, in the vici- 
nity of Ripley, speciincns ot above two thou- 
sand four handled sjiecits of insects, ex- 
rliiMvc of catcrpillai t, and grubs, — a number 
amounting to neatly a fourth of the insects 
as 4 -erJ'iiued to b»^ indigenous. He further 
telly us, that aijf'ng tlic.^^e specimens, 
nlrliough the ground liad. in lorme.r seasons, 
been frcipuMitly explored, ihcic were about 
one bundred species altogether new, and 
not before in any colleetiou v hich he had 
inspecicd, iricluJiiig several new genera ; 
while many iiirscct,-, leputcd scarce w'ere in 
consideralilc pli*nty'*\ The localities of in- 
sects aie, to a i^ertain extent, constantly 
clianstiug •, and thu* ihc study of them has, 
in tin*, circumstance, as well as in their 
ni imlold abundance, a source of perpetual 
variety. Insects, also, wdiich arc plentiful 
one year, frmpicntly become scarce, or dis- 
aj)pe<ar rtltogethcr, the next — a fact striking- 
l) illustruled by the uncoranion abundance, 
in 182 () and 1827 , of the s(“vcn-spot lady- 
bird {Coccinrlln Rpptemjjuactafa), in the 
vicinity of London, though duimg the two 
smvccdirig summers this iiisend, wa.s compa- 
ratively scarce, w'hile the small two-spot 
lady-bud i^Coccinvlla bipunctala) was plen- 
tiful. {To he continued,) 


• SteiJliens's lllustraiioiis, vol. i., p. 73, note , 
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OROANIC RKMAIKS IN THE SEW.ALIR ">«•«»"’ hv C«pti.inC«utle, of 

the BengAl artillery. These organic remains 
' * rome fro m the range of hilU formerly called 

We otiterve in the Delhi Gazette that a Sewalik, which akirt tho hane of the Himalayah 
mai^nlficent collection ot foitil bone* wai pre- niountainfl from the Gangcz to the Bailes-e 
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rivcft CT from N. Stt* to Bio, Tboy abound 
In part of the raape to the vettward of the 
Jumna river and belong to the ffeaera''Masto- 
doD,EJephant»Hippopotamun, Rhinoceros, Hoff* 
Anthracotherium, Horse, Ox, Deer, Antelope, 
Cauls, Felii,Garial, Crocodile, Emys, Trlouyx , 
besides fish and shells. Among the fossils 
there were s^me considered to be new genera, 
and one which Capt. Cautley and Dr. Falconer 
have called Sevatherinm. The monkey of a 
large species has been found fossil in the Se* 
wallk Hills. 


THE HIGH ROAD BETWEEN BOMBAY 
AND CALCUTTA. 

• 

The feasibility of this plan has been long sinre 
shown, and when the British Government in In- 
dia begins to look to its own interests and those 
of the people, no doubt such a rond will be open- 
ed. TheFiiondof India makes the following 
observations on the subjecl. 

The adraiiiiigcs lo he derived fioni tsniii!; open 
lliis coiiiiiry t>v means of n uie.u lii.'h nny. uml ;i 
fice coiiiiiiiiUicanuii ui(h ilic uioic rnili/ed dis- 
tricts e<isi nnd wehl, sue mu h itii lo u>ve si fUioiig 
CRSi oi benevulaice lo the piojeit. The ii.ict oi 
land ilMonxIi ^hich this route would p.iHs, iiieti- 
luiiiig! about liiO lisiU'S squaie, is at pifbeoi ono 
of ihe wildfbi winch can he coiueucd. The 
part of It is o\ei|!ioWii with iIikK loiefts aiul jiin- 
elei, ihe ahode of wild UesiNtb. while Ihe p.tiches 
of ciiUivaiio:i which occtiMoiiall) inuivene, ate 
occupied i»> men liiile elevated ahuve ilie hiote. 
Yet the couuiiy is eiiiiiteiit!' endowed h) natuie 
u'lih ailvaiiiaxe.M. It aliuuiids in lulls, iicli iii oie. 
and III vaii«)b capahle of ihc highest t ultivaMiui . 
It reqniies only ihe pnigless of ciMlunuon lo fill 
the legioii with smiling vilisu'eA «uul ihiiiwig 
towns The prodiiciioiis of these exieiiuve c<miii- 
tiieH aie vciy impel le. liy known. It is ceiuiii 
however llijit liisi ahouiid geiieiall) niihfiue tuii- 
hers 1 h^ idc and ins^ar bilk iiieicis atToKt ilieii 
product* pleiMil'iilly ihio'’,h(>ui . Ihe hilln i:rni - 
rally. Mill ilu' ea<)U t u ones m pariu'olat, aie iieli 
111 non oieg. 'I he I’alainow diati u i pos«e-»e» e\- 
leiisive heldb of c >..) 'I lie ?imI iti .S|r"oojah, it is 
staled hy HaiiuHon, " is tJi'uohtily nch, and so 
well biii-piied with iiini>-iiite ih,u e\cii liie tops of 
the lulls me luaisiiy ” Tlie v.tlliM s i irld n.isi «|naii- 
tliies of I ukoi>r (Liicuiii.i siii<!ii‘iilr]i,i) iioin whitli 
ll.c Naiives prepaif a f.u uuu eoiis pow dei stairch 
to be (lislitji'iiisiied fiuin tlic.inow looi nf ihr i\«Bt 
Indies. Ihe diMiici of .Smiilihiiipore piodiirr’s 
abuiid'iiu e of me, (utUiii,.iiid iron, and also di..- 
iiioiids tmd gold diisi 'Ihe higli lalite hind «i 
Mynpiii, whuli rs coiisideted s.ilulu ions, in siiiui- 
ted in tins disiiu t . J ne nplai di, eciuTath •>< il.t^se 
cotiniries aie lepioeiited to be will iidiipieil for 
diy giaiiia and piuturage, wiiile ilie viil|i y s \ leUi 
the nioQi ahiiiidaiit rio|iH of rice. ‘I lieie beinc no 
outlet iiowever from theM' pi "I uiiH-s hy iivei> m 
roiidf^, no prtiduce is i.need bejiuid wluil liu' inh.i- 
liitaiiis (beiiisel ves leqiiii e, and (hos ii i intaii’«nie 
afTiuded Iheiii lit helleiing: then i ondiluiii, hy luii- 
lering their own pioducil u.s (or ihuF^e ui thilr 
lieighhoni 8 . Like ' veiy oipei n.ici m a suite of n>t- 
iiiie It IS partially oi.he«lih> ; hiu afier < Uaniii* the 
tlrst ranges ol ihe ouiabhoon and Singhhooni 
hills, Ihe coiieiiiv exiaiids iiro exleiiblve giass 
plains, find reaches an altiiiide <if heiiveeri iwo 
biid three (hoiisaiid feel, w Inch sternes it a mode, 
rate leiiiperainre ill the hot weather, mid ilie ad- 
vantage of hraring cold tn the winter. By cur- 
rying a high way (hiouCh this country, the first 


■lep would be lah^ii to htlnc this wild waste into 
ciiUivation and to Impart ilie ftlessings of ctvilizaiii,ii 
lo its Hide iulinldtaiils. 

Ina coiiiinerclal ponitof view, Ihe coiisiiiiciimi 
of sneb a road oiferi the mosi advaiiiaxeoiis pros- 
pects- Sinsniar and even nicredUile us It may 
appear, it is no lAs line lliHi»at piesent the only 
route for inerchaiidixe froinNactiore iind us viciniiy 
to Calcutta, is bv Jitbhnipore, Re.wah, and Mbza- 
pore. 'Ihe direct distance helweeii Naspore ami 
Culciuta is &t )0 miles, the nmie now iiuversed hy 
niefchuiidixe exceeds loOO ; and of this rutile, i|i,ii 
p<iition of which lies heiweeii Nattpoie and J iihhni. 
pill e ran scarcely ty; called a rond. It Is ceii.iin'y 
no small iiicoiivenrenee to iiade, that the laliiU' 
Ilie priidui lioiis of JJeiiu, me thus olili^ed lo dc 
sciibe >1 (irriiit of n ilionsand miles hefoie iheyr 
nacli ilie purl of culciiu.i- Hut weie a toad ome 
oiiioipd, as we hmc heen proposiii«;, ihe pindnrc 
of ihat king loin w'lMild he iitipoitni direcih init> 
Cnh-iiiia, ni only hall the oiitliu of time and mooev 
which is at pieseni tiulispiMi^aole, wiiileihc ctraieKt 
taiiliiie.s u (Wild he alloi<hd foi poniing Hiiiish 
iiianuiaciities into tht pioviiices in ihe ceniie of 
India. 

In .1 m>li<aivnnd (MduiC'il point of new, the :i<l 
vantage «•( ,i hiuh load iiuointli ihe ccMiire of linli.i, 
fioin Bointi.iy to ( .ilrniia, are too nhvums itiiu’r'il 
i(‘('itpiti<l.i(c<it, mid it iii.iy he Biiditieiii ihei dole 

tu cue ihi opinion ot ihiii eminent simi-sin m Sir 
John M.ilroim, who, in his evidenre hetoie me 
tloiiie ol Ctiinniiins, s.iys, “ I hove thus imlen- 
vouird to sill w ihai Ihe coMhiruciioii of adiiict 

lh. :liw:iy fiodt ('.ilciuiu lo Nat'pote would l>e pip'* 
(liifiue of '.le.il .Hid periiiaiieiil adi uiii.ii^e^ m .i 
pouiii .tl, commeicia?, ,md miliiitri polniof view, - 
w li.u Ihe ,idvniiiaL:es iiomihe l,md leveniie ol t>iu 'i 
a(«i^ntr> iiiii>lit piove iviicn iriipi oved and sei lied, 
1 sh.ill not \ciituie to ( ik'iilate " 

Th<* |.ime paper has the following scnaiLIe 
remarks on a. 

uouiL BliTvvucN uathahl and Cal 

i u 1 r I . 

ill one ol Ihe late ai rii.ils \re leal II that Ihe rad 
road be* ween L’lK.ijmd Scheiiectad V In Aiiieiim 

li. H iiir-i lieeii coiiipieiid ,it ,in expense of uhont 

L 31 <J dhti III-* (li'innce heiwieii the l wo pl.n r< 
Is .ih«ui sei ciii) -s« Veil miles; S" (li.it tiie tmiliv 
Ini', hceo at Ihe r.iie ol .thoui 40 ,(UIU hnp«e 8 a mne. 
Ill'* iiiioieigiiioii ^nf tills expeii!,e, compared wiih 
lie.ivi iii.iit;eB ii'Ciiired to Lu!:).iii)f, in tiie 1'’M- 
eliiicnoii of ii'itiiliai woiks, ii.itnieilv le.ids liie 
iiiiiid (o c’oniempl.iie ilii* p*ij:sihilii> tu n«* di^f.iid 
pi'iiod of aiving liilS I'Uiritiy the i lies; im.ihle In!- 
III fit of rail mads ; and .is a flmt t xpr i imeni. of coo- 
liediiK' ilie, WeslrMi I'loviines with the rml of 
t alcnti.i liy such a r:onli iv.itire . tVe npiM eht iid 
that all liie u m tiiitdnied in the Ohio mad was 
impiiMnl ftoin l''n<;liiiU and ai a raic ol fi eiiiiit 
iioi iiiiiih aiidie iliai which ohi.iiiis bciwcen Lli<i* 
piMil .Hid I uli lilt I. I he iiHinre of the 1:1011011 on 
ihe Anil rlc.iii line of r<..lil, riiiisi also have tn'en 
Kiiiiil,ii lo ili.il of Ihe pl.iiiis of Indiii m iif ei'Oiit 
t« r »«• oiiiall an oiiil.m ; ns it Is well known ili.it 
the creaie^r poriioii of Ilie e\ fieii.^c of these eiiH r- 
PI 17 ISIII Liiul.iiid arises fiopi ihe hill} naliiic >r 
llH'loiaiity iiv-r which the lond pusses, and ihe 
chaiiie fill ninsiriiciiii!* I la'liu Is. It may Uhu'*’ 
fore, W'e iliiiiU, lie ahsiimed. that ih' ooilav'iia 
road aiiosn the pl-aiiii of lleiisal, would not gieiniv 
exteed th.ii which has bi'Vii ineii 1 1 ed "H ihe present 
otcasioii III Ainiii'.i. II liiU supposiiioii •'ipptoacli 
Ilie tiulh, ilie cxpence of a rail load iiom lta|iiialil 
lu Ca’cuitii, the disiniice in a snaight line beinc* one 
liiilidred and M\lt miles, ivould be about sixt'* 
fiiui lakhs of Rupees, whicli is noi oinre than loiu- 
«» he- 
iweeii Uiijmahl and Ciiliia, BO lone coiiiemplAitd, 
was estimated lo roBt. Whenever, iberi foie, the 
iiiiidB of the Slate me siifncieiiily stroniE to imihn- 
ilzc ibe adopiiuii of Dieaiis for facilitating thiacoai* 
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irnnicaiion, w« ilitnk riicrf ran bo little qiioalinn 
tltHi a lall-wny "’ll* ftmiid i^rffornble t« a caiiaL 

Fr'(liai>s ilit'ie ix* pan of the couiiii> , postrsf* 
eil of a»eater naluiHl fariiitics ft»i the cotistnirijoii 
of a iHil load, than ihai to whicli we alliulr. Tlip 
Hor I# lint like “fher of^ BiMical iiueiRf'Cied 

tf till Rli(*'inis, lu ithri (liiit tlie obfitriictinn nrlaiitg 
irmii iiri(liiiaiio»i* the enii exi»t to any exieiii. 
li Ilf* nioipovrr In iln* vicliiit) of the coal iiiini '6 ; 
Riijm.ihl would hnppl\ (oni, lor one portion orijte 
IODIC, niid Bnrilwan toi ilieothri. The ndvatitaf^es 
of e^• 5 \hll^hul!; uucli a liiir to tin- Lniiuneice t»f the 
lO.iiiii) , and to till* K» niMnl liiieM-oiiiae of (tocii-i>« 
UK iiiLuIcnlnblc. No oiiicipii^* could iicrhaps he 
of iiioi e n^etiil, tiiore oci l'•.bar^ , or oioit* 
liKclv to ) ield a pi odiahln ictutn lh:iit iliM. the 
(li'i.iine would Ire travel (.ed in a Imlc more ihan 
five iioDis; »o that aj uiincy m B jninlil irod Irack 
iiLM'ii riinjiln be pel. .limed III ii unule d.i\ or 
roiii 'C (ill the liciclil iv|ii< h iiow e.eiii op, oi 
hi.oi'.lii d.iwii bv «ai o| ilie S.H.nd. i buns diiiiii'! 

ill ill' iiK.M'hs, 'V oold lie dK;i:ilt|i>d b\ ilie latl 

lo.Ml ; .liid the dot IJk r oiii.itii.i ( amoii die 

ah' ('ll f col ri'k, and the III 0(1 Cl .1 Mo ii oi ili<- «. xneimc , 
iviiiiUI |io.>t)ibl) induce (lie (laiiMiim-ioo ot .iit hum- 
tli.iiidi/e, e\ en dm 1112 the inim-, h> Him < lii.niicl. 
AllEiiroiPcmi p.is’ieiMjeti wmild ihcc‘s.|.|M a\nil 
lli(‘iiM( Ivi N III M; ntid ihe poinlof nciiiiiin to the 
WcdPiii 1 ‘fovincei would b(‘ iciiioved lioin < al- 
i'lilta to KdjmmiIi I. 1 iM‘( pl.icc Would ai once be* 
cuiiic ih(' pot i for oiir Steamers; iliere would no 
ItHisioi exit, I any' iieretsiiy lo einplnj a fl.ii in .iddi- 
tion Id the strainer, and asicaiii vessel without this 
di.iK iiiitihl eu«il) ic.ich Ail.ili.ibid fioiii ll.ij- 
rn.ilit in less Ih.in ti'u d.i\s r^o v.Mt indi'ed i.. iIk> 
roiiimfi ce ili.d would inst.iiiil)' oritipy diis load, 
tlmi. the expciidiinre winch (■<!% ei nni(‘ni ini.^htin* 
cm Would in all pMib.ibilit) bi‘ lefiiiided in./fiMv 
tenrs, o'lnie tile adv.iiii.ii'e of t.horiciiiii« ihi* dM> 
..line beiwciii ilie meiio|iolis nnd our ii'iiih« 
u csl« Ml (l oinier b\ tei|d.l>« wool I be I nyi.l, m ,i 
poliiiial piiini of vievi,,ni ohjcci ot ttic l.iih si .ul- 
saiii.Me 10 (tiivci niin'iii. sVe h.ive iImodo om 
ficM' |iii‘.i«, III ihe li.ipe liiat otli«is be ici .ii'le to 
eiitei Into iteinil', uiUbc induced to dMMi'>> die 
pi.in, and thus p.ixe the way foi its eitMiiii.il ,idop* 
nun. 

CEOGJIAPIIY ANl) MATISIICS OF 

AtareciMii met’iiin' of the Asuiuc So< ic i\ , it 
was detcimiiied to enoiaft a,ee(n;i.iphic.tl and 
eMMbii(.il (l.iss upon the paieiit siuc'k of ih.it 
iiisiiiiji loid Willi h xvill no doubt alti.Ki (he ntteii'- 
tion of our leadiiiz scientific diaraetcis, and steps 
will he tik(Mi (o i’licouia^e eeoz'.iphual .md staiis^ 
Mf'.il rcsiMiclics ni tills 1*1 esidem i , .iiid lo iilncr 
the (liiLMimeins whit It may he coilecied on these 
•ubjectb on recoid. 


SUGAR CANE IN INDIA, 

Our readers will perceive from our nume- 
rous extracts from the Mofussil papers, ific 
value of tlie press, beyond the Mahr.itta diti h. 
The followlrii^, from our able coiitcmpornry of 
the ilfcerut Observer^ -will not, we presume, be 
Ueeined unimportant at this moment. 

As the country cane is far inferior to the 
cnueaof Otalieite. and Mauritius, especial care 
has been taken to naturalize them, rind ihe at- 
tempt has so far succeeded that they have af- 
ter nine years* cultivation not been found to 
degenerate in India under common rare, been 
proved to yield four times as much as the 
country canes, and that hopes are entertain- 
ed that in four years more the country cane 
will be completely displaced. That this is not 
« chimerical hope wc liei; to record a fact 
^hich, however aitonisbing it may appear, is 


vouched for in the hiffh authority Of Capt. 
Cautley. Two years since Colonel Colvia re- 
ceived from Calcutta about seven living Ota- 
beiie canes ; from these he has succeeded In 
raisini^ n larg-e pinntatioii ; last year he sent 
nine lanes lo Capt Cautley, who planted 
them at Manuckmow, and reu|jed this year no 
less than ‘dinanes from them, hciiig- a sixty- 
fold return for the c uttings planted , nearly ihe 
whole of these Capt. C. purposes replanting: 
with the view of distriliuf ii% the produce 
amongst Zumeendais of hts neigbboui hood. 
The Horticuliur.il Smiety of Meerutt liasre- 
«('i\ed.ksn pJy of cultiugs of tlie same cane 
from Dr. SitM eiMon at iiuknow. from Colo- 
nel Colvin's plantation ai Dadoopoor. from 
C.ipf Cautley, and Iroiri ('apt Sleeinnii*s Jub- 
bulpoor Kstablishinent, w hx'li ought to enable 
the f'ouiiniLtet' to laisea hiifhi lent quantity 
oi lll(tlng^ for next yeai , lodMM ibute amongst 
thesneig hbounii*;^ pla ntei s. 

Fr-'in the saino p.ipcr, we extract the fol - 
lowiiiff 

o\ TiiF roiiN or iiiESpniNrt 

('r.f)i*, I \' lilt v.iKiHiii iiivi.sio\ up 

The Dotn, ]\ kik iJi'i*ii:t i'koviNces 

Of INDIA. 

By Tait. Brown, Ui'wnuk SravEYOH* 

('oiisidri ;il)lf ;iiientioii hag l.iirly iiprii jiald in- 
»:iids iIk' iiiipioveinrnt ( f ('Mtdiii pioducts adapted 
(or ( xixti laiinii. |i iii.iv he ili<Mit>li( tviuiiiy of 
( oii'idei ai 1 III lo ai<rei(.Mii whrthci piodnce for 
home roiisniiipi ion, paniculiii It the moie valiiahle 
SOI M, i,ia\ iioi tqnally f npuhle ot impi ovemeitt 
u nil gi < .It heiH’di. 

I tip iiia‘i> ot tlip poiMilaiion of Indii) hems olmosi 
wholh (iiiployed MI A»t i( iilintal iinrsiilts, jins Ions 
hf eii t ouaKiei nl pK indii i.i I lo the iiiipiovemciiiB 
ot the roniiiiy, itie (list step to which niiin natnr- 
ulU he lonkid i< r lo a new bi stein , lOiil taniioi he 
hetier i oiiiiiiLMieed , lhanbt .icqiiiriiit> rupeiior pio- 
oiiretMilip tiiAi sMiniilant to Inithei Indnsii). 

'I he Aui u iiltiiial pii>diict!i «»f Inrli.i, Qs r.ir as 
recHtds (aiiii, have piobaMv iieier undergone any 
cli.imieB. Alihoii[>h 111 r.nioiie (.'re.it ad v,irii:ii>es 
from time to nine have been dei l veil h) ilie iiilio- 
diiciioii of ‘oipenor foi ei<;ii oiaiit, the aiieiiiKoi of 
ALMicnUutiBtB Beeiiis silll to lie itian n to the BolMeri, 
and new .'ind imp'utani .k qnisitKiiii, to ilie l■ll!:IlBll 
tanner have Uiiel> lieeii innile m i he Victoi i:i W lie.il. 

Ihe li!;lil Corn of liidi.i ,is at pM“-eiil siouii iiin\ 
he Ire*.! united for dr> IkHii upUiid soils willK'iit 
|i I i.^ailnii, tuii the mil and iiiigaled boiI-^ ceil.iiiily 
dexen e ,i iMMter and lieaviei deseiiptiuii of giiiiii 
than til II n«\v nsi iL 

liioirlei (0 shew ilie neeesBiiy of iin|iinvfineiit, 
the (oilowiii'j IS .1 shoit desci ipDoii , wiili skeiihes, 
«i b.nb*\ aud whi*.it eiown in tiuli.i, coiiipnied 
svith eoiiiiiioii wheat crown in Engl.ind, mid nhe.it 
ill .Siiln, Ilie l.iitei Ml a climate '•onir ii li.it Kiiiiilar 
lo Miin, pieniisiiu: ihal Hie i loes selected of Indi.iii 
piodiire, n.M ot Hic Inst deBouplIoii proem aide in 
the disiriLi of t^aliai iintiooi . 

No I B.'iiley, leii!'ili o| strawSO.S inclieB,54 
CMilns in the e.ii, wtM'hiiig '.0 2i<i>iif* 

No. 2. romnioii red wlieat, IciiuH) of stiaw 3 ft. 

0 inrheB, S^giaiiiBin Hie e.ii , wcielimg 2ieinii)B 

1 hiB IS the wlieni sown geneiaily tii Hie Dooab in 
all Boil.s 

No. 8 Ihe Danodeeor IleardleBB wheal, lencth 
of vtiaw 3 ft. H nil lies. cmliiR iii Hie e.ir, weish- 
inz 2S grams 1 lie Dislrici of Ken arree in Diliii is 
famous tor iliis wheat, the flunt fiom H is used for 
the fliiest soil of biead and Bneciiiieat. 

No 4> Remded loiue white wheal, 43 eraliis In 
each roi, weigliiiis giaiiis 'I Ins wheat i« very 
iiiiconiinoii ; it is soiiietiiiies grown in (he Fully- 
gliiir Disini t,a few heads of ii were found at 
Nsharuiipoor. 

No. 3- Hesbbon wbmit as sketched and describ- 
ed by Messrs. Irby aud Mangles in Ibcii tiavels 
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COALS— SAUGDR RAIL ROAD. 


In Nubia aii>l Stiin&c., Ieii(ih*(>r Mraw A fi I loch. 

ei i'raiiiH III lilt- fOif tOJ Kioliia. 

C.iiiiRKiii Ktigllali ivhcst it'lluUi nl iiiiiiv 4 ft 3 
hiclir*, 41 itraina )ii the cur, iCeIgbiiig: 42 giuiiia. 


CO^LS RAlLS—ROADS. 

We beg to coll the attention of all concern - 
etl to the follo|ring aenaible remarks whicb 
VC have taken from the Agra UlAur. 

If the Ooveniment is too poor or disinclined 
to enterprise, it tnuy awaken able, as well as 
monied men to the speculation, it is asserted 
that the expense is too great, look lo North 
America, and our own country for what united 
efforts will effort, *1 say not, ihut it is tmpera« 
tive that the Company’s Oovcrnineut sitould 
exiteud wii/iriakt some little of their surplus 
revenue in l ettering their charge, .as tWsy 
rent the State, at on e as a spot ulation, ot' ^ . 
anil ft; but when evident pmfit will be ihe re- 
sult of the application of fuMils t<> «av extent 
In mil roads, i I seenis quite nut of all c.tlcula- 
ttoa.%hat the means at coininaiul should be over- 
looked* The uiatorial for foriimig Iron manu- 
faetiitiiig establishments equal to ilmse of 
Merfhy, Tydil, .tc. in South VVali-s exist here, 
coal, iron, ore, and lime in .'is grc.'il profusion, 
ns these minerals are att.iina de there. To 
erett ^rniices, make rails, and lay them to 
Mirzaj^or f«>r coal, and all our commerce 
there, would soon repay the outlay Cotton 
now t.akcu nw.ay by bullocks in many weoUs, 
■would not occupy as many davs in transporting 
by locomotive engines and rail waggons incr- 
<hants would soon be compelled to resort to 
the road waggons n supply of coal for all pur- 
poses of Inland, or other navi ’.ition at hand 
with the river NerhudaU, f.ir ] of it’s course 
Available for supplying Bombay wilh coal and 
carrying offtht* bulky heavy sUpb‘ pi oductions 
of the v.'illey districts, and nliere the rocky 
impediments to navigation arc not to be over- 
coiiie,rail waggons along tlie side to the nearest 
ptdnt where ho, 4 ts could appro.icli, could be 
employed, altln-ugh I see not why from Hurdia 
to Pauwell « rail road might not be driven. 


It will be asserted that the Tapty forms an 
Inaarmountnble obetacle, let It foe proved f 
•uspect that many places near Boorhaiipoor on 
that river would admit of bridging. The 
quality of the coal now under consideration is 
equal to the best English, and when at this 
moiiieiit no serious* impediment presents on 
this side tha Cane excepting the want of suffi- 
cient good coal, t’> any extent of steaming, 
surely the demand and sale of it and iron 
would render ofitseli so profitable a return, 
that ‘commercial t'.lla atul hire of engines 
would alone create a revenue more than suffi- 
cient to keep up establishments and pay 
for wear and tear. In a militai y point of vie w 
the transport of guns of heavy stores of bodies 
of moil in so few hours; no many miles, must 
be considered. The Post Office establishment 
totally set aside on the whole live, it would 
bring Cakuita within a week’s journey of 
B nnhay. Passengers from BcMigal to Bombay 
wuiiul never take any other route or way of 
travelling, NU|)\ities for^ the iiilcrior would be 
brought up for n irifle*, fresh, uninjureil, .and 
set ui c from loss. The gr.ind lino from Uom- 
b.iy to Mirraporo once completed and eiid- 
It-ss I aiiiilii alions would result, the country 
w'i>uld wit Inn a very lew years assume ."i 
very diHVi i-nt aspect, cities like those of the 
United Slates would arise at pl.aces ofc<nn- 
ineri i.il interest, others decayed would be 
renewed, and the bustling nrtivity ofa North 
Amei it an be assumed ny the quieti^st helicvcrs 
in Ihe wisdom «'f their foi e-lathers in the 
svorld In North Amerir.a n road precedes 
the popiilat on ; here we have no sin h things 
for our teeming subjects. That by my pro- 
curing the oRn ml rejmris on this dubjoct, and 
publibhing thein in your paper, 1 trust I m.iy 
alir.n t the attention «>f some who w<<iild be 
villing to attempt what is no sngary untried 
theory, *1110 elloit of an idler’s i r.iin, but 
wit It the many hundred miles of siinil.ir rn.ids 
in Eui ope .mil Aint^i ii .a ha\ e }>ro\ ed - Until <i 

fit man is sent to survey th luntry through 

which till' work IS to ,,.,.,,'ed, ui. aver.ipe 
expense c.iu be t.i.Keii, and no comparison with 
English prh es per mile. Let a few inileh be 
set u‘»ouL. .^nil we could form an estimate. 


SAUGOR RAIL ROAD COMPANY. 

■ # 

' We are glad to find the daily press of Calcutta acknowledging that our progress in the 
mechanical arts are likely to overcome all difficulties to a Saugor rail road. 

We understand that, owing to circumstances with which it is not necessary to trouble the 
public, Mr. Ilornemann, who lately came out to Calcutta in bchalt ot the Saugor Rail 
Road Company, is about to return to England. Mr. Hornemann’s absence will, however, 
be but temporary, as he is now, we hear, perfectly satisfied of the feasibility of the 
project, some slight deviations from the original plan suggested by recent surveys being 
to be made by the Directons. The report of the officer who lately went down to ascer- 
tain the state of the navigation of Lacam^s channel and Channel creek is, on the whole, 
very favourable to the project. The practicabRity of the latter is, we believe, deter- 
mined to be beyond all question, and as the Saugor Rail Road Company, will, of course, 
adapt the situation of their road and dock to the state of the channels, the fe.asibility of 
navigating Lacam’s channel becomes a matter of less present importance. We shall look 
with some anxiety for Mr. Hornemann’s return, for there can be no doubt that, if the plan 
in the amended shape proposed, be practicable, it wiU merit the fullest support from 

the community of Calcutta. - i- n • 

As connected with Mr. Homemann’s ekill in the matter of railway, the following par- 
ticulars connectedwith the Greenwich Railway may not he uninteresting to our readers. 
* The Greenwich Railway may be said to be a continuation of the new London Bridge 
to Greenwich ; it is elevated on arches of brick work averaging 26 feet from the ground 
to the crown, of each, 25 feet in breadth, with a foot path of the same dimensions. 
The south side -is planted with various forest trees, which forms a delightful walk for the 
citizens of London ; there is a^o a road on the north side, of 25 feet, which the direc- 
tors have not determined as yet for what purpose they will appropriate it. 
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LATE INTELLIGENCE FROM EUROPE. 


We have just received ^he Madras Herald^ which contains the proceedings of the British 
Association. Such are the important discoveries — and science in the management of bal- 
loons, that we have delayed our publication in order to enable us to lay the whole before 
our readers in our present number. • 


The Ei'nmiJier, Srpi ember ^ 4, 1836 

BRITISH ASSOCHA'IIOA. 

'I'lie various sections ol this jhilo-ophic 
roniriess— would that such* conKre-*.* ‘•’Moi 
, ver took pl.ire ol such •I'i F.ufcipt- li.t- b^en 
n^ost l.undiai wiili — .i^'.crn' led on Finlay, the 
•jCtli uU. Wc select lor ni'tice a poi'iunol 
in tlie ceoloKical ■'»c'ii»n, not o.ily 
3^ (Mil lou*^ Ml Itself, but a- t xlulniiDs; tin* d( - 
pife ol luikint; ‘-cienct^ m i xi-tenre. winch 
Tiiceiii'frs ol lilts kind niav I iiMi^ lo day, Aitei 
Slime I em H i k'' on the change in ihe clicioical 
rlia’.ic iei ol tiiiriei all-, puidiiced by caivaiii.sin. 
jiMide by IMr. J ox.tbe L'hai' niaii ( .Mi . i\l ui - 
< (iisoii) ‘■itid, It lidil been ob'-eived to iliem 
i 1 .1 cveinntj, lli M liic le-t of some ol the Itieh- 
tnith- ulM(h piiilusopby bad bioiiglit lo 
\va> thi-ir ‘-implicily. H«' Ik Id in Ins 
h.ind a blaok!n”-|)Ol, wlnclt Mi. )'ox bad 
t'duglit ytsU'idfiy Ivir a penny, a liItU* waiei, 
clay, zinc, and (oppf'r, and bv these bin^ibic* 
tin nris he Itad iinilaied one ol the ino^tseeiet 
. 1 1 vvo'iderlul pioC('>s(!'» ol ii.«luu — her mode 
('I making nn-lall.c vcinc. If was withnnuliai 
sati'i.K non he cnnlcmplaied ilu' valuanleie- 
Miits ol tills no Cl nil? ol the as-<K lation. I In le 
\i.(sals,oa i;<'nlleni 111 now at h'snpiit hand, 
wiiO'C ri.iini‘ he had nevci heaid till yfc^>ieiday. 
a iiMu tiiicoiincered «itli any siMMciy, I ut | os- 
‘■Cs.'iriK the trin* spnit ol a philosi'^j'ici , this 
genllc-nian had made no le'-.s than tneiUV'four 
riiinerals, and even ciystalhnc (^uaiiz. (Loud 
tiicsof" Hear.”) He (Dr Pnn kl.Mid) knevy 
not how he had made tlierii. li,u( he pionuiinc- 
rd tlieni So bt; discoveiies ol the liipiuM oidei ; 
they \'fie not made witli ahlackint; pot and 
clay, like Ml. Fox's, bill ihc appaiatuswas 
eqij.(lly humble, a bucket of \Mitei and a 
br-ckbat bad sulliced lo piodure ilie 
vcondeilul effects whiib he wtnld detail 
lotlnm. IMr. C’loss, ol liicon lidd. .‘^onxM- 
beS, then came louvaid. and hta'ed that 
he came to Biisiol to he :i It.'ienur only, 
and willi no idea that he ‘■hould tie calltd 
upon to .Tildies* a seciion. He w -s no i»co* 
logisi, and but little ol a niineinlopi-t ; he ha*l, 
however, devoted much ol his time to elccHi- 
ciiy, and he had lately beets occupied in 
improvement.*' in ihe voltaic power, by which 
lie hud succeeded itikeepinp it in full force for 
twelve months by wtiter alone, lejectirtq; acids 
entirely, (Cheers.) Mr. Ciosa ihe^i pro- 
ceeded to state, that he had obtained water 
from a fiuely crystallized cave at Hoi way, 
and by the action of the voltaic battery had 
succeeded in producing from that water, in 
the course of ten days, numerous rhomhoidai 
crystals, resembling those of the cave ; in 
order to ascertain if light had any influence in 
the process, he tried it again in a dark cellar, 
and produced similar crystals in six days with 
onedouith of the voltaic power. He had 
repented the experiments a hundred times, 
and always with the same result. He was 
fully convinced that it was possible to make 


even dianmnd*., and (Inti at no di'.tnnt period 
♦ veiy kifHi ot miiieiiil would b(' loimeil hy the 
irmmniity of m.m. IJv a v.nirttion of Ins ex- 
pciin.MMs he li.id ohiuiiied aiay and hltie 
Ci'i ib<>n.4tf ol ( epper. pho'^-pliaic ol soda, and 
IwtMiiy Ol ihi.lv oiluM sptM'imens If .sny 
in'-M‘hf*i*, ol III*’ a-*.!), iiitii.ii wo'ihl liivour him 
wiiii .1 .11 IMS hoii-t*. they would he le- 

( ci\(‘d vv.ih ho' p. ' a; M V . ilioutth in a vvild and 
s.iv.ue legioii on iIh' (^Iininrock Hills, and he 
.should ht* pioiid to lepe.Tt hi- ex j ei imenis in 
their f.resetn-e. Mi. Cro.s.-. .srtt down atrndst 
long loiiliniu-d cheennir -Piolespor Sedg- 
wick ‘^anl he h.ui rimeovered in Air. (’toss a 
liiend, u!io s(»t7ie yeais :u’o kindly conducted 
him over the Q'lntitoclc Hills on the way to 
I atinton. 1 fie i (’.^iiieiice ol iliat gentleman 
was not, a' he h.nl de'-ciib'd it in a wild and 
.s.iv.ige legion, hut seated am (Ut the snhlimct 
and bc.iut.ful in nature. At that tune he was 
ene.itp’d in ( an Miig on the most gigantic ex- 
peiiiin-nls, .tii.iching voltaic lines fo llie trees 
ol the torest. .»nd condiictuig throuch them 
stie.ims Ol lighimiig a'< bilge as tlie m.isl ol a 
74 gun ship, .uid even fui iiuig them thiouah 
his housH with the dexterity ol an able 
ch.lIlOK’t I. 

Since'ely did he congiatnbite tlie section on 
w'hat he had he-ird and witnessed th.it nioin- 
itig The opeiaiions of elecuical phenomena, 
iii-t.inces. ol which had hem detrtiled lo 
them, piovetl that llie wholo woiid, even 
duikiichs iiseU, w.is st(epe(l in evula-ting 
light, the hist hoiii ol heaven. Jlowever Air. 
(.’loss might heivt* hilheito Ci.MiM'aled luniSfH, 
fiom thn tune lorih lie must stand beloie the 
world as public pioieity. — Fiole.s.soi Philip.s 
said, the woinleilul (li>.coveMe.s ol Mi . Cross 
and All. Fox would open n field ol science in 
winch ages luighi he ernpiojtd in exploring 
aim umt.tiing the phenoUienii of natuic. 

On S.nmday, ilm ‘.^7tli iilt. the attc ntion of 
the s( lenliln’ pi i .-ons a’^seri.hled at Ibi^tol was 
invittd lo the bijiiip of the first stone of tl e 
Llilton 5-usj ensMon budge. The Maiquis of 
Noitiiarr»I)1on. oflficiaiirig as President of the 
Association, in the absence of the Marquis of 
Lansdowne, laid (he stone with the usual 
ceiciiionies. A gieat concourse of spectators 
attended, and it is said the beautiful locks 
and town ol (^difion nevei piesenttd .^(7 ani. 
mated and inteiesting an appearance. Tlie 
following were given as the dimensions of the 
bridge Distance between tlie two points of 
suspension, 700 feel; length of suspended 
loadway, 630 ; height of roadway above high- 
watei murk, 2.3o ; total width of floor, 34. The 
architect IS Mi. Hrutiel, In the evening, the 
la.st meeting (or the transaction of the general 
business of the Association was held iu the 
theatre at Bristol, when the thanks of the 
Association weic voted to divers public bodie-s 
in that city for marks of attention respectively 
paid to it. — The Rev. Vernon Harcourt lead 
a list of the variou.s invitations that had been 
sent from different places to solicit the attend* 
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ance of the Association at its next period of 
meeting, which were given according^ to the 
number of applicalions that had been made. 
^’he‘^e were from Newcastle-upon-Tyne, four ; 
Liverpool and Birmingham, two ; Manches- 
ter, one ; Worcester, one ; and Leeds, one. A 
considerable diRcussion ensued, and it was at 
luneth decidefktiiat the next meeting should be 
held at Liverpool, in the month of September. 
1837. The Karl of Burlington was appointed 

£ resident ; Sir P. G. Egerton, Baronet, Dr, 
Jalton and the Rev. E. Stanley, vice-prc- 
tddents ; the Rev. Yates and Dr. 

Turpei'i secretaries ; and’ A. J, Murchison, 
iRJsq., general secretary, in the lOom of Mr. 
Daly, who had resigned. 

SCIENCE IN A BALLOON. ^ 
Dr* A'en/'a Account of his Ascent laith Mr, 
W, Oreenfroni Vauxhall- Gardens t on Tues- 
Autf, Angmt 30, 1836. 

EWy arrangement bavin:’- been completed 
for launching the balloons, the signal was 
given at five minutes past six o’clock, p m , 
and they ioiinediateiy rose, the wind blow 
iug gently from S. W. I he atmosphere bc- 
infe remarkably clear, every obj^'ot beneath 
UB was seen with the greatest distinctness. 
We crossed* the river a little to the eastward 
of XiOndou bridge, and the view at that period 
was most magnificent; St. Patil’s seen a 
little to westward ; the Monument nearer to 
us in the same direction ; the Tower almost 
immediately below us, the London Docks, 
the shipping, the extended view of the river, 
and the beautiful and higldy-cnltis ated coun- 
try all around the metropolis, forming n 
coup d'(xil of the most sublime grandeur, 
which sets at defiance every attempt at de- 
scription. We crossed the river Le » a little 
to the northward of Stratford at which time 
we had attained our greatest altitude, and en- 
tered a different current, which took us alittle 
more to the eastw^ard. We then passed over 
Epping Lower Forest and Wanstead Park, 
descending very gradually until we again 
reached terra Jirma at seven minutes pas* 
seven, in a beautiful grass field, close to the 
Maypole, on the border of UiUnauU Forest, 
four miles N. E. of Ilford. Mr. C Giccn 
having got into a different current, we soon 
parted company, but we had an exceedingly 
interesting view of his balloon until within a 
few minutes of his descent. This took place 
at Romford ; our chaises, however, met at 
Ilford, and we arrived together at the Gar- 
dens, Vaiixhall, at eleven o’clock, p. in. It 
is but justice to Mr. W. Green testate, that 
bis management of the balloon -was most 
skilful, and that the descent was accomplish- 
ed in the most easy and delightful man- 
ner. The greatest depression of the mercury 
in a barometer was 24 75 inches, which 
was its register at 6 h. 3.1 m., its height on 
leaving the ground having been ascertain- 
ed to be exactly 30 inches. The thermometer, 
which stood at 63 deg Fahrenheit, or 17 deg. 
Centigrade, on leaving, sunk to 5 1 deg. 
Fahrenheit, or 10.4 Centigrade, at which 
point it stood at the abovementioned time. 
There was consequently a depression of 6.25 
inches in the height of the mercury of the 
barometer, and of 12 deg. Fahrenheit in the 
thermometer, indicating the greatest eleva- 
tion to have been about 5,863 feet, or 1 mile 
and 580 feet. A much greater altitude eould 


have been attained, but it was thought de- 
sirable to make the descent before ithecnnie 
so dark as to render it probable we might he 
delayed in the emptying and packing the 
balloon. 

The management of the mnrhine in the 
hands of an aeronaut so practised and intelli- 
gent as Mr. W>iGreen appears to be extreme- 
ly simple. After leaving the eanh bis atten- 
tion is first directed to. the state of the dis- 
tension of the bfdlonn, more particularly if 
the sun’s ray« are falling on it. Two causu^ 
are then in operation which produce the effect 
of rarefaction and consequent expansion of 
the gas in the balloon ; one, thf diininis,hod 
atmospheric pressure, and the other, the oa- 
loric imparted by the rays of the ‘om. Should 
these causes ru't powerfully, ii hcc'omes ne- 
cessary to allovA the escape of n siimll vnlu’ue 
of gas from the safety-valve. Here ihe 
judgment of the aeronaut is called into c v- 
ereise, ns lie mn-t allow a s.'i(lu*ic’i)t qu intity 
of gas to escape, to pr«'vent any undue disten- 
sion at the ^me time that it is necessary for 
him to bear in uiinU that he will have again 
to return into the same dense atmo sphere he 
has left, when the, balloon will, of coui*m\ 
contract into a smaller space than it pievi- 
ously occupied. As long as the machine 
continues tt> lise, or is sailing along at tin. 
sani^* altitude (whiichis ascertained by tin; 
barometer, or by the less Sc ientinc hut readn r 
method of thro\Mng out small pieces of t»:.sue 
pat or If ml o))serving Uic dircition ihey ap- 
pear to take), the nhove is the only point 
which I'^Miiiies his attonlion. 'When it is 
fletcrniined to ecunmenee the (h'-'-cent, cither 
a smalljjqu.intitv of gas is again .illoued to 
evcapi , or (if the balloon has alieadv a ten- 
dency to rfcscend) ballast no longer thrown 
out, excepting as much ns is Bufficient to 
<?ounteiact in some measure the condensa- 
tion of the gas by the increasing dcn-iiiv of 
the atmosphere* Having dehcended to within 
100 or 150 yards of the earth, an eligible 
spot for landing is selected, and the bal- 
loon is then allow’cd to descend agjiin 
until the grappling-iron brings it to 
anchor, or the cord is ‘•ecured by some of 
the persons attached to the spot. It is then 
drawn down gently by them, and as soon as 
the car rests on the ground, the vahe is open 
ed wide, the balloon is quickly emptied, and 
the whole being packed within, the car is re- 
conveyed to the spot from which a few' hours 
fiefore it arose. The safety- valve is situated 
at the top of the balloon, and is about eigl-i- 
cen inches in diameter. It ig divided into 
two equal parts, each of which is kept closed 
by the action of pow'crful springs. Cords 
are fastened to cither of these valves, which 
pass through the centre into the neck of the 
balloon, within reach of the individuals in 
the car. The valves arc prevented from being 
opened too far by small pieces of twine fas- 
tened to them and to theedt;e of the aperture. 
When the ground is reached, and the machine 
secured, these are bro'^cn by a sudden jerit 
of the cords, the gas escapes rapidly, and 
the balloon collapses. 

Owing to the excellent management of 
Mr. W. Green, the balloon has not receiv- 
ed even a scratch by which it is damaged. 

Benjamin Archer Kent, m. h** 

20, Harley -street, Cavendish st^uare. 
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Our kind friend and contemporary of 
the Oriental Observer, Mr. Rushton. haa 
been so fortunate as to^ receive the la- 
test number of the Athenaeum ; the entire 
columns of which have been devoted to 
the report of the proccediners of the 
British association. No expense has 
been spared to make ft full- and sa- 
tisfactory. \V"e shall continue to furnish 
our readeis^with the result of the even- 
ing meetin'T so that it shall not inter- 
fere with the regular number of our 
Rerirw. We are sure that our readers 
vill share in our sense of obligation to 
Mr. Rushlon for this spirit and zeal he 
has evinced in the cause of science bv 
cnaliling us to diffuse expeditiously tliis 
iiuportant and highly interesting intel- 
ligence. 

SIXTH MEETING OF THE BRI- 
TISH ASSOCIATION FOR I'lIE 
ADVANCEMENT OF SCIENCE. 

[Fro?n our own Correspondents ] 
.•Saturday' aug. 2). 

At the Meeting of the General Com- 
miUee, a letter uas lead from >he Mar- 
quis of Lansdowne, stating hi^ regret 
at being unable to take the chair, in 
consequence of the ahirmyig illness of 
his eldest son (the Earl of Kerry), 
though all his arrangements were com- 
pleted hir leaving London on that even- 
ing. It was then proposed that the 
Marquis of Northampton should be ap- 
pointed Vjce-Prc'.ident, in the room of 
J. Harford, Esq , who had resigned 
fioni ill health. The motion was una- 
luinoiisly adopted, and an express des- 
patched to secure liis Lordshiji’s atr 
tendance on Monday evening. Some 
temporary arrangements were made, to 
facilitate the distribution of ticViis, and 
it was agreed that the oflicers intrusted 
with this duty should be at their posts 
at eight o’clock on Monday morning. 
Sectional officers and coininittees were 
appointed, after which the General Com- 
rnittee adjourned to twelve o’clock on 
Saturday, 27th August. To prevent the 
final meeting of the Association from 
interfering with the deliberations of the 
Commitee as in Dublin, it was resolved. 


that the close of the meeting should 
take place on Saturdav evening, in the 
Theatre. It was gratifying (o observe, 
that all traces of the temporary estrange- 
ment of ,Sir David Brewster from his 
old colleagues in the Council had dis- 
appeared. The m embers a«'med eager 
to welcome iiim, and be was equally 
eager to show that past (blfercnc''a were 
forgotten. 'I’hc ?.Ijrqiiis of Northamp- 
ton arrived in course of the evening. 

MONM^AY, AUO. 22, 

At eleven o’clock, the fjcvei.il Sections 
„inet at their appointed staUoiis, and 
proceeded to bii>,iuess\ 

Section A — M A’i HEM APICAL 
AND PHYSICAL SCIENCE. 

President Rev. NV- Wheavi l?-. 

Ftce Prruifents Sir D. Sir W. R. 

IIA.UILTO.V. 

4tecrciurtC4--Prof(e»sor FonnRs. W. S Harris, 
E^q, F. \v . jkHRARD, Esq. 

Commttter-~C Rnbaipr, PR S , T. 

B-nly, Esq , Pri'fi'.st.i .f.oiw^ C’l.illiSj Mr. 

C lutfiin.t Prolt“»soi M. Cnil.tfrh, R.)brit W. 
Fox, Esq , Wrii.iiii Kit ml, L'^sq , G C-e i.inl. 
Esq , Pi oft- •ifiir I l<>vil ,1 W luhbiirU, ; nq 
H«*v. Dr 1 loycl Pr.-v. .i mi I’linitY 
Pi'i lVusiir M 11 , R«^\ G Poac oi k , Pi ojj'ssor 
lli^.iiid, Profesior llu he, Jolm Ho. tsmi. 
Esq ,Pro!esSi>' Stt*v< IJy, II. t I’.-ilhitl, E&q , 
Professor Wheatsione. 

The President of flie Section took 
the chair. — I’he Chairman stated that 
according to the diitclioiis of fiie Gene- 
ral Committee, that Committee of the 
Section had met in the morning, and 
set down the papers which they deemed 
proper to have brouglit before the Sec- 
tion on this day ; giving, as usual, a 
preference to lbo.se sohjcct,s which had 
been undertaken at the sngge. tion or 
request of the Associal: m ii was u ell 
known, he oh served, that grants of 
money bad been voted by thci (ieneral 
Committee in aid of inijmrtaut rcocar- 
clics, and some discoveries liad 

resulted ; and that on that day they 
were about to be gratiiit'd as well as in- 
structed, by heanng of lalurious and 
searching ol)ser\ ations and experimenU 
which, but for the valiialile pecuniary 
aid afforded by the British .issociation, 
must have lain, as they bad aheady 
done, for years, a mass oi useless lum- 
ber. He concluded by stating that the 
Committee, in accordance with powers 
vestftd in them by the General Com- 
mittee, had added to their number, the 
names of many highly-distinguished in- 
dividuidSf who had not arrived in town 
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ACCOUNT OF A LENS OF ROCK SALT. 


at the time when the list of the Com- 
mittee was jjrinted. 

The President then called upon Sir 
David Brewster to an account of a lens 
of rock salt, upon the construction of 
wliicli he had been authori^^cd by the 
As^jociation assembled at Edinburgh to 
expend a sum of 80/. ;l ascertain oj)ti- 
cal reseaTche‘5 upon the nature and qua- 
lities of that pub^lince^ had induced 
men well ski II in the subject to anti- 
cipate Itis most favourable reuilti to 
astronomy from Us conslruction. 

Sir David Brewster slated, tltat. 
through the kindness and actuiiv of 
Dr. Trail!, ho had procured from (liie- 
ehire several splendidly transparent 
and homogeneous ory'^lals of rock salt; 
and that he had little doubt that the^e 
would in evei y way an >wcr the desired 
end; but that, as a lens, w lien con- 
structed of this inatcnal, would re- 
quire to be adf'iptcd to a certain glass 
lens or lenses, — aiul as t!ie Cvinstruc- 
tion of each of these aud their mu- 
tual adaptation vras a mailer re<juinng 
not j;-ily the nicest meckanical mani- 
pulation, but also a skill and knowledge 
of jinnciplc '> which was not to be ex- 
pected in workmen of an ordinary clasN-, 
—he had most retlicUinlly keen com- 
pelled to ab.Uain from an aU.'cipt at tlio 
actual construction, but he hoped very 
soon to have it in his power to accom- 
plish tliis most desirable object. 

The President requested Mr. Daily 
to infoi m the Section, what steps had 
been taken towards procuring from the 
French observatniics, the reduction of 
the Obsenaitions respecting certain fix- 
ed stars, for which a grant of money 
had been already made by the Associa- 
tion. 

Mr. Baily replied, thnt as he was in 
daily expectation of receiving from M. 
Arago informar.uii ro-giecting these re- 
ductions, vvliich would, b'j more precise 
and interesting tli uj any thing he was 
at present prepared to say respecting 
them, he trusted the Section vouh] j>er- 
mit him to defer his notice 6f th:ni to a 
future occasion. 

To this re^juest, the President, i.i the 
name of the Section, assented, and c.d- 
upon Mr. L^ibbock to gu'c an ac- 
count of the recent discussions of tide 
observations made at the ports of Liver- 
pool and London, and for which a 


liberal grant of motey had also been 
made by the Association. 

Mr. Lubbock rose and stated, that 
throiiuh the indefatigable exertions of 
Mr. Dessiou, considerable progress had 
been made in the reductions of the ob- 
ficiHralions made at Liverpool by. Mr. 
Hutchinson. 

The diurnal inequality or difference 
hciween the supari w and ir f*iii>r tide 
of the same day, which in the Thmupi 
very inconsiderable, if not iusen- 
^'siblc, was found at Liverpool to a noiint 
to more than a loot ; a matter upon 
tid iich the Ic.'irned gentleman Ind con- 
siderable sLres.s, as calculated to I'ad to 
important ]n'a:'tical results. 'Ihe object 
of lh*5C radiictioiis was to compare the 
F'siitsof theory with these obierva- 
tioiis, and with those of Mr. Jones and 
Mr. llnssell made at the jjort of J..on- 
don ddip princijuil objects of comftari- 
son wore the hoiuhts of the several tides, 
and the intervals between tide and tide ; 
and the^c were examined in their rela- 
tions to the parallax ami declination of 
the \K)on and of the Sun, and in re- 
fcionce to local, and what may in one 
sens' be called accidental causes, as 
St )rms, See. Of this latter, one of the 
most cuiious, as well as important, is 
the effect of tli ! prcs-;urc of the atmo- 
spheiic cobnnn. The learned gentle- 
man siatei*!, that M. Daiissy had ascer- 
tained, that at the liarhoiir of Bre^t a 
variabon of thehei.ght of liigh water was 
found to take |^aco, winch was inverse- 
ly as tbs risf' or fall of the barometer, 
and that a fall of the barometer of 0.(322 
parks of an inch, was found to cause an 
increase of the height of the tide, equal 
to 8.78 inches in that port. To confirm 
this interesting and hitherto unsuspscL- 
ed cause of variation, hatl been on3 
principal obiect of the rescartdies of the 
learn ul gcnlleman, and at his request, 
Mr. Dessiou had calculatcil the heights 
and times of high water at Liverpool fo»’ 
the year 1/84, and compared them with 
the heights of the barometer, as re- 
cordeil by Mr. Ilulchin.son for the 
siine year; and by a most careful 
induction, it had turned out that the 
height of the tide had been on an aver- 
age increased by one inch for each 
tenth of an inch that the barometer 
fell, ccptcris paribus ; but the time was 
found not to be much, if at all, affected. 
Mr. Lubbock then proceeded to examine 
the semi-menstrual declination and 
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parallnx correction; Stated that the 
result was a remarkable conformity be- 
tween the results of Bernonilli’s theo- 
ry, and the results of observations con- 
tmiied for i.irieteen years at the Lon- 
don Docks. Bat to render the accord 
aiice as exact as it was found to he 
capable of beinf? it was necessary to 
CO iipare the time of tlie tide, not with 
th.it transit of the Moftii which imme- 
diately preceded it, but with that which 
took pliCG a!)out five lunar half days 
To explaii^ this ])opnlaily, the learned 
f!;entlein.iu stated, that however para- 
doxical it nii;^ht app^'ar to persons not- 
acquainted with tl.c suhject, y -t true it 
was. that although the tide depended 
e-.icntially upon the Moon, yet, any 
jiarticular tide, as it reaches London, 
woulii not 1 ) 1 * in .»ny way sensilily afFcct- 
ed, w(M-e the Moon at that in-iLant, or 
even at its la^l transit, to have been au- 
mlnlated ; for it was the Moon as it 
existed fitly or sivty hours before, which 
caused the disturliance of the ocean, 
which ultimately, resulted in that tide 
reachiiii^ the port of London. ^ The 
learned ^cnHernan then exhibited sever- 
al diagrams, in which the variations of 
the heljrhts of the tide, as resnltinij 
from calculations founded upon the 
theory, were compared with the residts 
of oh'.ervatious. 'Fhe f^eneral forms of 
tlie two curves which icpreseiited these 
two re^.ilts, correspoiided very remark- 
ably; hut the curve correspondinvr to 
tils actual observations, appeared tlis 
more au-^ular or broken in its for.n, for 
\vliich the learned ^enilcman satisfacto- 
rily accounted, by .statin/^ that tiie ob- 
sjrvations were iiveithcr sudiciently nu- 
merous, nor sulliciently precise, from 
the very manner in which they were 
taken and acconled, to warrant an ex- 
pectation of a closer conformity, or a 
more regular curvature. Wiien it is 
recollected that the observations aro^ at 
first written on a slate, and then trans- 
ferred to the written register, by men 
otherwise much cuijiloyed, and whose 
rank in life was not such as would lead 
us to expect scrupulous care, it was not 
to be wondered at, if occasionally an 
error of transcript should occur, or 
even if the observation of one transit 
was set down as belonging to the next. 
W^hen to these circumstances it was 
added, that the tide at London was in 
all probability, if not certainly, made 
up of two tides, one having already 


come round the British Islands, meet- 
ing the other as it came up the British 
("hannel, it was altogether surprisiiig 
that the coincidence should he .so exact ; 
and jt w IS one among many other valu- 
alde results of these investigations, that 
it was now pretty cerLain.that tide ta- 
bles constructed for the port of London, 
by the theory of Bernouilh, would give 
the height and interv;*! with a piecision 
qiiile su ricient for all practical j)ur- 
jjo^es, and which might be lelied on as 
siii'ficiently exact, when due caution wa.s 
used in their construclion, and the ne- 
cessary an 1 known corrections applied. 

In conclusion, Mr. Luhhock said, the 
OhservatioiH for the port of Laudon 
had now been continued from the com- 
incncement of this century, and those 
for Liverpool, as Ave understood, about 
twenty- five years. 

The a^rtangement of the papers made 
by the (yommittca now required the 
Presid. nt to give a report of the pro- 
ceedings of the (.’ommittec appointed 
by the Association to fix the relative le- 
vel of land and sea ; tlie chair was there- 
fore ta!;en by Sir David Brew.ster, one 
of the Vice Presidents, and Mr. Whe- 
wcll presented hiirn^elf to the Section. 

He commenced by saying, that a'i in 
the discussion of the relative level of 
land and sea, tlie tides of the ocean 
were an important clement, he should 
preface the rcmaiks iqion that suliject, 
which he intended to submit, by m:dc- 
ing a few obs3rv,itii>n3 upon tlie very 
valuable communication of his friend 
Mr. Luhhock. The communication he 
highly eiilogizeil, and pointed out to 
the Section the importance, of many of 
the conclusions, should they jirove here- 
after to ho generally applicable : but ho 
expressed strongly his fears that this 
would not be the cast*. Observation 
had, in the instance of the tides, far 
oul>tn])pcd theory, for many reasons, 
which it would be impodhb to detail ; 
but among lli.' most prominent were 
the conijncMty of the problem itself in- 
Amlviiig the astronomical theories both 
of the Sun an l M.).m ihe mass3s of 
thL*s3 bodies ; the motions of disturbed 
liuids, an 1 local causes, ten ling to alter 
or modify the gerrenil geograiiliical ef- 
fect of the great tidewave at any parti- 
cular place. It was upon a careful re- 
view of the.se considerations, that he 
was led to fear that it would lie still 
many years before theory would be- 
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come so j^arded and supj^oit^d by local 
observations, to afford a sufficiently 
correct guide to be implicitly relied on 
in these 8peculati6r^% He instanced 
the tides of the Bristol Channel, which, 
in consequence of their excessive mag- 
nitude, afforded magnified representa- 
tions of the ]dienoineria by which the 
deviations become inor? remaikable. 
At the ]iort of lirislol, the tide rose to 
a height of fifty feet, while towards the 
lower part of the Channel they only 
rose twenty, and along other pai ts of 
the coast not quite so high. 'J'hc*niost 
striking of Mr. Ijnbl>i)ck’s conclu^.ou^ 
was that by which it a|)pcaicd th.it 
the ocean assumed ihc form of the 
spheroid of equilihi lum, yceorvhiig lo 
the theory of BernouiJh, hut at five 
transits ui the Moon jMeceding the tide 
itself. By the calculations oi Mr. Bent, 
however, it would appear, that aiiiiough 
the observed laws of the lidf'^ at 
Bristol might tie made to agrc'* with 
Beriiouilli’s theory of eiiuihhi iiiin 
tides, by referring them lo a certain 
anteiior transit, — so far as the changes 
due to parallax were concerned, as also 
as far as tho-e due lo declination >veie 
concerned, — yet it turned out that this 
anterior period itself w'as not the same 
for panallax as for declination. The 
two sciics of changes have not there- 
fore a common origin or a common 
epoch ; so iliat in fact there is no ante- 
rior period winch would give theoretical 
tides agreeing observed tides ; 

and, therefore, at least the Bristol tides 
do not at present appear to confirm the 
result obtained by Mr. Luhbock from 
the London tides. The learned gentle- 
man then illustrated these views by 
diagrams, by the aid of which he ex- 
plained to the Section the luni-tidal 
intervals, and the curve of semi-men- 
strual inequality — (this latter term, and 
the doctrine connected with it, was 
introduced into the subject of the tides 
by the learned gentleman himself, and, 
as is admitted by all acquainted with 
the subject, with the most valuable 
result). 

Professor Whewell then proceeded 
to the question more immediately before 
him — tbs' proceedings of the ('ommittec 
appointed to fix the relative levcd of the 
land and sea, with a view lo ascertain 
its permanence, or tlmhcqntrary. He 
observed, that the Committee had not 
taken any active practffiV steps for the 


important purposfS forxvhich they were 
appointed, because they had met with 
many unexpected difficulties requiring 
muen considefntion. It was, however, 
intended to ap]ioint a Committee for 
the same purposes, who should be fur- 
nished with instructions founded upon 
the views at which the former Commit- 
tee had by tliejr labours and exjieriencc 
arrived. One method ]>ropn>^ed wa-?, 
that marks .should be made along vari- 
ous parts of the coast, which marks 
should he referred to the "level of the 
sea ; hut hero the inquiry met us in the 
veiy outset — what is th? jirojier and 
prreise nf>tion to he attached to tli’, 
jihr tlie level of the sea / Was it 
hiL>h w.iter-mark or low water-mark ! 
Was ii at. the level of the mean ti.l,', 
which recent researches seemed to 
tllJli^h ? J n hydrographical subjects tha 
level of the sea was taken from low 
Mater, and this, although in many re- 
spects inconvenient, could not yet lia 
dispensed with, for many reasons, one 
ofudiich he might glance at — that liy 
its aihiption, shoals, which rvere dry at 
low water, were capable of being rejire- 
scntl‘d upon the majis as mtII as the 
land. The second method proposed 
apficarcd to the learned Profeafsor to 
be the one from which tlie most iin- 
j’ortant and conclusive results were to 
be exp'deted. U consisted in accurate- 
ly levelling, by land survey, lines in 
various directions, and by permanently 
fi.xing, in .various places, numerous 
marks of similar levels at the time ; 
by the aid of these marks, at fu- 
ture periods, it could be ascertained 
whether or not the levels, in particular 
plac 8, had or had not changed, and 
thus the question would be settled whe- 
ther or not the land in particular 
localities was rising or falling. Still 
further, by running on those lines, 
»whicii >vould have some resem- 
blance to the isothermal lines of Hum- 
boldt, as far as the sea coast, and mark- 
ing their extremiiies along the coast, 
a solution would at length be obtained 
to that mo^t important practical ques- 
tion, — wliat is the proper or permanent 
level of the saa at a given place ? Ln- 
til something like this were accomplish- 
ed, the learned Professor expressed his 
strong conviction of the hopelessness of 
expecting any thing like accuracy in 
many important and even practical cases^ 
As an exam])le, he supposed the ques- 
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tion to be the altitudfft)f Danbury Mill 
referred to the level of the scu ; if tliat 
level of the sea were taken at Bristol, 
where the tide rises, as .before stated, 
fifty feet, the level of low water would 
dirf’er from the same level on the sea 
coa-'.t at Devonshire, where the sea rises 
say eij^hteen feet ; and supposing?, as 
IS most probable, the j)lace of mean tide 
to he the true j)crmanorft level by no 
l3ss a quantity than sixteen fee t, which 
would tlierefore make that lull to ap- 
pear sixteentfeet hii^her, upon a hydro- 
gra[)hieai inaj) conslructed by a person 
takin:? his level from the coast of l)c- 
vonshiiv, than it would apjiear iijiou 
the majiofan en Tiueer takin;jj his level 
at BimloI. In the method proposed, 
the lines of ccpial level would run, sup- 
pose from Bristol to llfrocoin in one di- 
reeiion, and from Bristol to Lyme Re- 
fris in the other, and by these a 
common sLandai d of level Would soon 
be obtained for the entire coast. 

Professor Sir William Ilamilton rose 
to expiess the sincere jdeasure be felt at 
the inaftterly expositions of Mr. Imb- 
hock and professor Whewell, One 
conclusion to which Mr, Lubbocl^ had 
aimed was to him peculiarly interest- 
in^f, VIZ that by which it appeared that 
the influence of the Moon upon the 
tides was not manifested in its effects 
until some time after it had be^in exert- 
ed, for similar observation had re- 
cently been made by Professor Han- 
xeen respecting? the mutual disturb- 
ances of the jdancts — ^^Ir. Lubbock 
ro^e to say, that the agreement between 
the results calculated from the theory 
of Bernouilli and those olitained from 
actual oliservation, were much more 
exact than Professor Whewell seemed 
to imagine ; in truth, so close was the 
agreement, that they might he said ab- 
solutely to agree, since the difference 
was less than the errors that might he 
expected to occur in making and record- 
ing the observations themselves. — Mr. 
Whewell explained that he wished to 
confine his observations to the Bristol 
ti les, as these were the observations to 
which he had particularly turned his 
attention ; and, witli respect to which, 
he should be able, at the present meet- 
ing, to exhibit diagrams to the Section, 
which he felt confident would amply 
bear out his assertions respecting these 
tides. — Mr. Lubbock stated, that so 
near, indeed so exact, had been the 


coincidenqp^ between the obselWationt 
made at I^ondon and Liverpool, and the 
theory, that he was strongly inclined to 
believe that, that coincidence would be 
found at lengthier lie universal. — Pro- 
fessor Stevelly inquired, from Mr. Lub- 
bock, wliether he did not tliink it quite 
possible that local c.*iises mfght exist, 
which would l)c fully capable of pro- 
ducing the deviations from the theory 
of Beruonilh ; as, for instance, in the 
case of so ably insisted iijion by 

Professor Whewell, where the causes 
of the extraordinary elevation arc ths 
landtockirig of tin* ti le-wave as it as- 
cends the narrowing channel, and the 
reflexions of oihcr Ude-wav'es from se- 
veral ])laces. Now, particularly lu the 
case of reflex tides, may it not so hap- 
pen, and does it not, m fact, hajipen in 
several places, that they bring the 
actual tide to a given port at a 
time very different from that at 
which the influence of the Moon and 
Sun, if unimpeded, would cause it to 
arriv’c, and thus separate, as Professor 
Whewell had stated, the origin or epoch 
of the variations due, suppose to paral- 
lax and declension, and even cause 
other divisions from Bernouilli’s theo- 
ry — Mr. Lubbock replied, that un- 
questionably it might so hajipen; but, 
in his opinion, the discussion of a few 
olissrvations, like those made at Bristol, 
could not be expected to juiint out very 
exactly the origin or epoch of either of 
the variations of parallax or declination, 
with sufficient exactness, to furnish se- 
cure data for determining that they did 
not corresjiond to any one common 
previous transit of the Moon. 

Professor Whewell, who had left the 
room for a few moments, now returned 
with some diagrams, which tended to il- 
lustrate his view of the question ; and, in 
particular, he drew the attention of the 
Section to the circumstance, that ilie di- 
urnal ine([iiality, which was now begin- 
ning to be observed, decided tlie ques- 
tion, inasmuch as its epoch could not 
by any means lie attributed to the same 
previous transit of the Moon to which 
the others were referred. — Mr. Frcnd 
congratulated the meeting upon the 
prosiiect now held out of determining 
precisely that most important practical 
question, the true level of the sea. 

The President then called on Mr. 
Lubbock for his communication res- 
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pectinf^ the formation of a% empirical 
lunar theory. 

Mr Lubbock made some preliminary 
remarks, tending to prove, that al- 
thouprh the astronomical tables con- 
ned ed with the lunar theory are suflj- 
ciently perfect for the more freneral 
ymrpososhf navigation. yet astronomers 
are by no means satisfied Avith restinjr 
at this deerree of exactne^ss. It is an 
object much to be desired that they 
should reach, by calculation -and theo- 
ry, a decree accuracy far beyond this, 
and if jmssible construct lunar tables in 
which the fixed co-elTicients shoilild he 
as exact as couhl be nbtaiupd from the 
use of the vevv best instruments, erect 
ed in fixed observatories. 1 1 is obiect 
was topre^s the nccomplisbiof; of this 
by obtaininjT directly from observation 
the co-efFicienis and other quantities 
which would be necessarv for the con- 
Rtruction of tables.with a< little reference 
to previous lunar theories as was practi- 
cable or proper. He observed, that the 
most important works upon the lunar 
theory were those of Messrs. Damni- 
geau and Plana, The calculations of M 
Damoiseau, however, are in such a very 
intricate form, that it is almost impossi- 
hie to verify them. The work of M. 
Plana constitutes an emtirely new era in 
the lunar theory, for in it the results are 
developed accordinnr to the powers of 
extentneities, inclination, and other ele- 
ments of the lunar and terrestrial orbits, 
as also the quantity M. denoting? the 
ratio of the Sun’s mean motion to that 
of the Moon. In other respects, the cal- 
culations are similar to those of Damoi- 
seau ; and in both there finally meets us 
the almost insuperable difficulty, that 
the expressions for the co-efficients are 
series, havin'? a very slow conveyance, 
and requiring, therefore, extreme labour 
to deduce them with any tolerable de- 
gree of accuracy. Now, it is principally 
these co efficients that Mr Lubbock 
wished to have the values of deduce em- 
pirically from the beat observations ; 
and he even ventured to express a hope, 
that by this method tables might be con- 
structed of such minute exactness, as 
might serve to check the results obtain- 
ed from theory ; and his anticipations 
were the more sanguine, because nothing 
was wanting to complete success but 
the placing of a sufficient fund at the 
disposal of a committee, since abundant 
stores of the most minutely exact obser- 


vations were recorded ; and persons ir. 
every way competent to their reduction 
were to be had. 

Professor Sir William Hamilton then 
read his report on Mr. George B. Jer- 
rard’s mathematical rencarches, con- 
nected with the general solution of 
algebraic equations. 

Sir W. Hamilton wished, in the first 
place, to inform the Section, that no jiart 
of the grant bO/. had been expended, 
Avliich the Association had so liberally 
placed at his dinposal for t}ie purpose of 
proem ing the assistance ot persons 
competent to verify, by numerical coni- 
pulatiniis, the method of Mr. Jervard. 
The reason that he bad not deenitd it 
necessary to resort to this expense w.as, 
that he had, at a very early period alter 
the meeting of the British Association 
in Didilin, satisfied his own mind that 
the method of Mr Jevrard entirely failed 
in accomplishing the solution of equa- 
tions of tiie fifth and sixth degree ; and 
he trusted that he should he able to lay 
before the Section, with as much char- 
ntfss as the abstruse nature of the sub- 
ject would admit of, the principal sieps 
of a demonstration, which, to tlie mind 
of tfie learned Piolessor himself, at lea^t 
carried complete conviction, that the 
method of Mr. Jerrard was not appli- 
cable until the equation, as a minor limit, 
had reached the seventh degree. In or- 
der that lie might carry the Section fully 
along witli Inm, Professor Hamilton 
s tated, that it w oiild he necessary to give 
again a rathvr detailed account of the pc- 
culuritiesof thei^er) ingenious notation, 
devised by Mr. Jenard, for denoling 
certain algebraic processes, or operations 
resorted to in the application of Ins 
method. The Professor then proceeded 
to detad to the Section the se\ eial bt‘‘P'» 
of Mr. Jerrard’s method, cleaily luailt- 
ing the stt'ps previously known to au- 
ulysts, and such as Mr. Jerrard had the 
•merit of originating, dhe pimcipal pe- 
culiarity oi formultB seemed to be, uiat 
in an equation, Iran sf erred in a particu- 
lar manner for the purpose of eliminat- 
ing the CO- efficients of the original equa- 
tion, the co-efficients weie so ingenious- 
ly ohtaine d as to he entiiely indej endent 
of the degree of the original equation, 
and therefore to be ol a himilar foiin in 
all possible equa tions, the solutions of 
which were sought. As soon as he bad 
prepared these form iilee, the rrohasor 
proceeded to demonstrate to the Section, 
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that from the very naUire of their mn- 
pexion with the orifrinal eqtiation. they 
must fail in yivin^ its soli tiou, wheie it 
yiily rose to the fourth dimension, hc- 
(Muse he showed lliat this \^o^dd involve 
tlie soiiiiion of an equation of the sixth 
(lej^ree, ns a jireliininary step. Equa- 
t'lDris, lH)we^'eI, of liii-i dt';:iee loul l)»'eii 
'.ojvcd, and It uMs ()nly, ilierefo'^, 
;n ('onnt'Yion wiili the ‘.oMi^ralUy of Mr. 
.leriaid's iiu thod, tliat ii>> lailnie, as it;- 
parJed tlieni, was of any cons- (jnenc-^. 
jjt* then pioe(;^*ded to ^ive a similar de- 
MditsiiMlion of its faduie, a^ ir^arded 
( qiMtioti': of the (ifth arid oi i:ie ^isth 
(Kpiee; ilminif In.; dl^c^^NK)lI of tins 
sipp ot Ins (IcMnonsf rati m, lie tonU o^'ea- 
Mon to show, that Mi. Jcriard’*. method 
liail Riieeei'rk'd in ri'diicinjr equaumis ot 
the fifih de^i ee to tiibles of donlr'i* en- 
liv,— a discovciy, njion ilio value of 
winch he enlarj^cd considerahlv, and 
highly eulogized and coinplinu'ntiMi the 
niillior; insomuch, that he stated th.at 
it me method had aeeomplmhed nothinjr 
lull this alone, Mr Jenuril would have 
rccent'd the conjrratulaiioiis of the scicji- 
td:c. worl 1 . lie then proccetled to 
that unless llie index of the erjua- 
t!on 1 cached as a minor limit the iium- 
lirr seven at lea^t, a corlain intermediate 
equation, corictrucd in the elimination, 
would he met with, alonir with a inulti- 
pjo of It, u Inch, theielore, woyld not 
pire a miirher ot distinct result"* snfli- 
fKuit to complete the nliminations ; but, 
hevond that dej^ree, he staff’d that he 
hud satisficil himself, that Mr. Jerrard's 
method would alfurd solutions of cqua- 
nous, which, even if tliey should, tiom 
their complexity or other causes, be use- 
less to the practical or merely aiitbme- 
1 Ctd al^rtdjiaist, xet tc^ those cn^apfed in 
pi’OFeciUinpf inquiries involving ]Uircly 
syinhohc ala[' lira, he felt contident they 
would afford facilities and fjeneral me- 
thods of invcstip^alion, hitherto almost 
un'ooked for and iine.vpected. * 

Mr. Bahharre complemented Sir W. 
Hamilton upon the very lucid e.xposition 
which he had (jiven of a subject which 
he characterized as bordering upon the 
very extremest limits of human know- 
ledpre,and congratnlatedMr. Jerrard upon 
the success with which he had contrived 
fio effectually to distinjfuish between the 
fcymliols of operation and those of quan- 
tit5% in expressing the results of elimi- 
nation, Engaged, as it was well known 
he was, in a branch of practical numeri- 


cal science, Jie could not suffer hiniStdf 
to btj biqiposed to look with indifference 
ii|)on a discovery which, if it should 
even fail in affording any j)iactically 
nnpoilaiit a^slstance to his particular 
branch, must yet be admitted lo aflord 
tin? slronvre^t promise of ad van rage to 
theinoie purely abstract biaiiL^i of alge- 
biaic invcsiiwaiimi ■ — Piolcs^or Peacock 
t»l)>icrved that duiing the progicss of the 
flnsciis^ion ot tbi> qiicsiion be had not 
failed to rcmaik llie many ad\anlages 
w Inch must 1 e>ull to al^icbia fioin Mr. 
Jeiiaid’.s inetliod, liOiU the coliateiul 
iiiijU Of e:nt nts i<> whicn ihe |)ri)'.ceulmn 
nt Ills pimcip-d olqeeL had Ictl, jiailly in 
Migguslmg iie>v and hiL'ieito uuex- 
ploied methods uf cliMiiiitiliori, and fiait- 
ly by leading to a noiation, w lucb so 
clcaily tlistinguished between the iiiai ka 
of quantity and the ohservali.nns and 
changes which w^ere to be rjsortcd to in 
lelcience to them ; but as lo the result 
Up^elf, he need characteiize it no higher, 
uiien he added, iliai it was an advance 
in the science, which it did not appear 
that the cedebrated La (Irange liad ever 
contempleted, and wbicdi was not ap- 
proached by the result of Stclierii- 
li'uiscn. — Mr. Fiend regielled to differ 
fiom Mr. Babluige ; but to bun it ap- 
peared that this subject, instead of rang- 
ing on the very outside verge of human 
knowledge, on the contrary, lay at the 
very entrance of its poitabs. 

Professor PJiillips then read his Re- 
port of the Expsiiinents instituted with 
a view to detci rniuc the Inferior Tein- 
peiatuie of the Earth. 

Mr. Phillips staled, that this subject 
had for a long jicriod engaged the 
anxious attention for scientific men, both 
at home and ujion the continent ; that the 
most accurate as well as nuintroiis ex- 
pel imeuls indicated a decided elevation 
of teinperature as a luoic depressed sta- 
tion heloAV the eaith’s surface xvas at- 
tained ; even when the depths descend- 
ed to were small, this elevation of tem- 
perature became large enough to arrest 
attention ; in fact, the temperature of 
the air, of the water, of the rocks, and of 
the sod, was found to augment as we 
descend. But, in order to ascertain 
if possible, what portion of this heat 
arose from, or was connected with, an 
elevated temperature of the internal 
parts of the globe, as well as to ascertain 
whether the causes of these were local 
or universal, and, if possible, to arrive 
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nt the la^v of its distribution jt was deem- 
ed a matter of much importance to 
rid alto^ifether of th effv-ct of the air’s 
temperature upon the therinoTiieter, as 
also the aciion of water, ht cause the 
sources of the water in mines, &c. rnu'^t be 
in most cases entirelyheyond the reach 
ofobservalinn. All these circuin^tances 
induced the Committee ajipointed by the 
Ai^sociatioii to conduct expenmentsupou 
thi«% subj' rt, to take the temperasures 
of the rucks them‘‘plves akine, as the 
fundamental expemnents Willi this 
view, thpy had no le^s than th:riy-Rix 
thermoiiU'tei s made and carefully fom- 
]iared ; anrl, allhou^h they well knew 
that these tiierrnorneters, after all the 
care which had been bestowed upon 
their construction, weie by no means 
perfect or exact, yet as their errors had 
lieen carefully quoted, by a compaiisoii 
with the standai d tlieriiiometers of the 
Royal Societies of London and Edin- 
burgh, and t ?chtlicrmometer numbered, 
the errors admit of ao easy correction. 
Many of these thermometers had been 
already placed under the care of persons 
adequately instrin ted to conduct the re- 
quisite experiments, and some of them 
were still in the possession of the Com- 
mittee, who would gladly place them in 
the charge of any person, giving adequate 
security that they should be applied to 
the purpose for which they had been 
procured The method of using them 
was this; a hole large enough to receive 
one of the thermometers, is first drilled 
into tiie solid rock, at the bottom of the 
mine, pit, or other proper place of obser- 
vation, to the depth of two or three feet 
at least ; into this the thermometer is 
then introduced and suffered there to 
remain fora number of days sufficient to 
ensuie the attainment of the temperature 
of the rock itself. The temperature of 
the air at the mouth of the pit,* and if 
possible, the mean tem])erature of the 
place, must be observed or obtained. 
Professor Phillips then stated, that ob- 
servations hud been made in this man- 
ner, and With some of these instruments, 
under the directions of Professor Forbes, 
at mines in the Lead Hills, in Scotland, 


* It Hppenrs to UB that it xroulil be moit divir- 
Able that the-tt inperature of the uir at the 
bottom of the pit, and aa clone aBpos8i<>le to 
the rock ill which ihc thermometer ii placed, 
■hould be n<4ed, for unquestionably this are 
f annot be ezcludetl trom the bole in which the 
thcrinnineter is plared, and must have an ele- 
vated temperature 


and that Professor Forbes would ^ke 
some early opportunity of bringirvg'these 
observations more immediately under 
the notice of tfee Section ; at Newcastle, 
under tl o direciion of Mr. Hiiddle; at 
Wearinouth, under the care of Mr. 
Anderson; near Manchester, and at 
Noridiampton, under the direction of 
Mr. Hodgkinson : and within a few 
tl.iV'*, Professdv Phillips had been ena- 
bled, through the kimlnessof a friend, 
to place a thermomeier in a deep coal 
mine at Bedminster, in thu} immediate 
vicinity (liiistol). The results of these 
observations, so far as they had as yet 
proceeilecl, amply confirmed the fact of 
the increase of ttunperatiire in the jiarts 
under the earth's surface. As one ex- 
ample, the Professor stated, that in a 
mine, the perpenrlicular depth of which, 
below the surface, was yard-*, thi 
thermometer in the i ock stood at 7'*'^, 
while the temfieranire in the open air at 
the mouth of the mine, vaiicd fr.nn 300 
to 800, the mean teinpciature of the 
place being 474^^. 

Professor Forbes then gave, from me- 
mory, anaccountot the experiments which 
he hail been the means of instituting in 
the Lead Hills. Before he did so, however, 
he wished to state that he hijid been in- 
formed that an artesian wtdl had latcdy 
been met with in granite ; and he ih m 
gave a general descriplion of artesian 
wells. It was to this effect : that here- 
tofore, m making borings in ceitain 
districts through certain alternations of 
clays, and al length through certain 
rocks, a supply of water xvas reached, 
which rapidly rose through the bnnng 
to the surface, and continued to over- 
flow at the top, sometimes, as the term 
fountain indicated, in considerable quan- 
tity, and with considerable force. He 
instanced the artesian wells or fountains 
of the London clay districts; and added 
that the tein})eratnie of these waters 
was found universally to increase with 
the depth of their source beneath the 
surface of the earth. Heretofore, no 
such well had been obtained by boring 
through the granite ; and if the account, 
which he had received, were correct, 
and of its correctness he -lentertained 
little doubt, this would be 'a matter of 
considerable interest as well to the geo- 
logist as to those who wore engaged in 
scientific pursuits similar to those now 
under consideration. The observations 
made under his directions in the Lead 
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HtUi, alluded to by Profetsor Phillips, 
were aliisfvit entirely conducted by Mr. 
Irvine. These observations were par- 
ticularly interesting, fron^the fact, that 
the mines, in c»)n8equence of a strike 
among the workmen, had not been 
worked for many months, and at the 
same time it most fortunately happened 
that they were selfdrained, that is, bv 
machinery worked by e^iternal power, 
without the aid of either animals or 
steam. This most fortunate concur- 
rence of favourable circumstances, which 
could l>3 expected to he met with in so 
very few instances, at once disembar- 
rassed the observations from many 
sources of error, which, hut for this, 
would liave still left considerable iloiihts 
of the results being, partially, at least, 
offected by the heat generated by ani- 
mals rchiiling and working in the mines, 
us well as artificial fires kept up for the 
pill poses of ventilation or of onginii'ing 
iMjuer. It was opon these grounds that 
he jierceivcd the importance of them, 
liut had it not been for the valuuhle as- 
bisUince afforded him by Mr. Irvii^e, 
who d-scendfd into the mine, and placed 
the thermotneter and made the ohs^rva- 
t ons, he coiiM scarcely have been ns 
successful ns the results already obtained 
warianted him i:: hoping he hlioiild be. 
These results, which, of course, Ird 
not as yet reached the dcgiec of accu- 
racy winds he si ill hmUed for, lead to 
the conclusion that the temp«"rature in 
that mine increased about 5f) of Fahren- 
heit for a descent of ninetv-five fathoms. 
— Piofessor Stevelly stated, tliat as prac- 
tical utiliiy was <*ne of tlie jinncipal ob- 
jects of the Uriti'*h Association, be 
iniglu he permitted to add, that the 
waters of these wells, in consequence of 
their temperature being in general ele- 
valt'd above the mean temperature of 
the pla:e at which they delivered their 
waters, had been applied to the very 
inqiortant practical purpose of freeing * 
machinery of ice in winter, insomuch, 
that by their instrumentality, macliine- 
ry, such as water-wheels, &c., which 
had always previously been clogged by 
ice for a considerable part of the winter, 
to the great loss of the owner’s manu- 
factory, were, by the aid of the waters 
of these fountains, kept constantly free, 
'vhile the same water had even been 
previously, in some instances, conduct- 
ed through the factory itself, with a 
view to keep up a uniforoi and elevated 


temperature within its walls, thus af- 
fording a second and a very valuablo 
practical application. 

The R“v. Mr. Craig now read a pa- 
per on polarized Light. He stated, 
that he conceii'ed the term “ polariza- 
tion of light” had been bastify adopted, 
and tended to mislead, by directing the 
mind to a class of phenomena, wirh 
which he thought the effects upon light 
were by no means to he cl 'ssed. In 
fact, he conceived that the phenomena 
usually altriluited to polarization, were 
only ^larliciilar instances of the applica- 
tion of a general principle resulting 
from the very nature ©flight, namely, 
that light, when strong, could pass 
tliroiigli the substances of several pscu- 
liarly constructed media, in a manner 
xvhi(di, when its imjmlse has been pre- 
viously weakened, which by several 
means it may he, it. could by no means 
similarly pass. The Rsv. gentleman 
then exemplified in the common optical 
changes made upon the course of light, 
and Cidled reflection and refraction, 
how ray^, wliich before incidence had 
gone on together, were by these pro- 
ces8e.s po s ‘parated as to ]»roduce to- 
tally separated images, and even suc- 
cessions of images ; in this and similar 
cases, lie conceivetl that the divi'tioa 
of the rays wa^ nccompani^ with a 
weakening of the force of each part, 
insomuch that they would now no 
longer pass through media in the same 
way that they would have passed pre- 
viously ; and thus, in certain cases, re- 
sulted an inability to jiass even through 
regular structures, such as crystals of 
Iceland spar, tourmaline, &c , without 
exhibiting phenomena arising out of 
the peculiarity of such structures, and 
which afforded diversities, as he con- 
tended, fully sufficient to account for 
all the phenomena usually denominated 
polarization. He then went in detail 
over five common methods of polariz- 
ing light : viz. 1. By reflections at cer- 
tain angles from plates of glass ; 2. By 
reflections from similar plates, having 
their under surfaces blackened, so as 
to absorb the rays upon their coming 
to the back surface of the glass, and to 
this glass he would refer the effects of 
all polished surfaces, such as varnished 
mahogany tables and trays, japanned 
metals, burnished leather, &c., and he 
instanced Uie total disappearance of aH' 
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diversity of colour from vamij|hed card 
of several colours, wlieu viewed under 
certain circumstances, through eye- 
pieces of, tourmaline, Iceland spar, &c* 
(we omit the detail of these experiments, 
as every one of them have been shown to 
be consequences of the nndulatory the- 
or)" of light); 3. By transmitting the' 
ray through certain crystalliii^j sub- 
stances, such as Icehind spar ; 4. By 
passing the ray through crystals of tour- 
maline cut by ]:!ane3 ])ara]iel to the axis 
of the crystal ; 5. By the use of Nicholls 
double fusion of Iceland spar, of the 
action of which upon light, the rev. $;eri- 
tleman took, as it appeared to us, an 
entirely eironeous view, for he stated 
that the rays which had been sf'j arated 
within these prisms, were rcunitrd upon 
their emergence, whereas the v ny nature 
of the prism is to prevent that reunion, 
by causing a total reflection of the ordi- 
nary ray at the oblique common siirface 
of the two prisms, (between which, the 
Canada balsam is interposed). I'he rrv. 
gentleman then proceeded to explain, in 
connexion with his theoretic views, the 
play of colours observed within certain 
Kinds of crystals of Iceland spar, the dis- 
tinction between right-handed and left- 
handed quai*tz crystals, and numerous 
other instances derived from facts fami- 
liar to those who have studied this 
branch of science. 

Sectiom B— chemistry AND 
MINERALOGY. 

President - llfv Prufi-ssor Clmhing 
r/re Prc^f(*>n'.f--T)r D Dr Utnuy 

8cnet.n’ief-Dr ArjoiiN, Dr. IIbnay, W. 

HEii«r «TH , Ebq 

CowmTftce~~\'}r Earlier, P'-ofes^or Dnnhoiiy, 
C’l>ai'U‘s T ('oatlmjir. Esq , Ki-v. W Vfinoa 
Man ourt. Pri»tVss«M- II <r'‘ Prciff's^or Jolm- 
rton, D m p, K q , F II H. 

Mtllpr, Ri«li4iil Esq, Dr Roppf, 

l>r llo t r, l> 'J'lnnnsim Dr TuriMi", f>r. T 
Tbi>ins»'M. T, Tli'’mjisn i jun , Ksq., Hrnry 
Urwpb W.it^on, I'sq , Wil initi \\ i bt, Ri > , 
Wil i lut Will w till. Dr. Vullowly, Coluiicl 
Yorke* 

Mr, Watson read apn^icr on the Phos- 
phate and Pyrophosphate of Soda; — 
one, however, of so much detail, as 
scarcely to admit of comp' pssion. 'J’he 
results at which ho ariived are the fol- 
lowing : — I'.t, That Phosphoric acid 
given off water in being converted into 
the ]»yrophosphoric acid, and that hy- 
drogen aqd carbon are component iiarts 
of the former. 2nd, That phosphoric 
and Pyrophosphoric acids are alto- 


gether diSerent,-*diflrerent in their 
composUipn and their atomic >veigbt; 
that of the phosphoric being 361, 
and that of pyrppbosphoric, acid, 
31.7. 3r(l, That^the precipitate given by 
])yrophosphat6 of soda and lime water, 
when calcined, is black ; that afforded by 
phosphate of soda and lime water v^ite. 
4th, That, contrary to the prevailing 
opinion, a solution of the pyrophosphate 
of so la does not spontaneously change 
into j)ho3])hate. [The statement con- 
tVuicd ill this paper appeared to U3 ra- 
ther startling, and, we must add, in- 
conclusive.] 

Mr. Ettrick on a new form of Blow- 
pipe. — The principal novelty in this 
apparatus was the method employed for 
maintaining a constant blast itidepen- 
deut of hydrostatic pressure. This was 
accomplished by small bellows, thrown 
into very rapid aciion by means of a 
wheel and puiion, and a stop-cock in- 
serted in the lube connecting the bellows 
and cyhndric reservoir. To prevent the 
air from being too much compressed, 
thc«bello\vs were furnished with a valve, 
opening outwards,* and which was 
pres^gd upon by a spring, the force of 
which admitted of being very readily 
varried. Erom the cylinder th^rc are 
two eduction ])ipes, t^jnuinated by noz- 
zles, so that by using these, and a pair 
of lamps, two jets of liamc might be 
brought to ])ear ‘upon the same object. 
He also explained, how air might b3 
made to issue from one, and coal, or 
other inflammable gas, from the other ; 
and exhihitcil a tnbjsimdar to that long 
since described iiy piofe-isor Daniel), by 
the use of which a cornbnstifde atraos- 
pliere might lie made to issue from an 
orifice wiiliout any previous mixture in 
a reservoir. 

Dr. Harp, in observing on this paper, 
incidentally de^ciibtd the apparatus, 
which he has foi many yeai sheen in the 
liabit of using, with a view to the fusion 
of refractory substances; and stated, 
that the double tube of Daniell had been 
used by liim many years liefore it was 
described by the person wliose name it 
usually bears. Dr. Hare staled, that he 
had also used the double jet, hut had 
long since laid it aside, from a convic- 
tion of its inutility. 

Mr. Herapath then drew the atten 
tion of the Section *to the composition of 
Bath Water, as recently determined by 
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him* and detailed the matboda of analy-: 
^19 tvliich he adopted^ and the reaults 
at which he arrived. This analysis^ 
which appeared to have^heen elaborate 
and exact, was condncteclin the follnw- 
inff manner : Evaporation to dryness 
prave the total amount of saline matter. 
'J'his was resolved into two parts by rec- 
lified spirit, which dissolved the chloride 
of sodium and majjrnesifim, and left the 
other materials. The residue was treated 
with muriatic acid and alcohol, and the 
x^arious maWers taken up estimated in 
the usual wav. Finally, whnt remained 
nndissolved by the acidulated spirit was 
found to be a mixture of soda, lime, 
and silex, the relative (junntities of winch 
were also determined. Ills final results 
would not appear to didVr materially 
from til' sc of other chemists. The total 
amount, indeed, of saline matter obtained 
by him was greater, and Dr. 'J'liomson 
PU}?p:c<trd that tliis xvas jnobably not 
due to prior of cxpeiiment, luit to the 
circumstance of the waters llicmselves 
having actually altered in composition, 
a fact which, at least in one instance, he 
had established hy-cxpeiiracnt. 

Dr. Hare next (lesenhed his Appaia- 
fiis for the Analysis, on the plan of 
Volta, of Gaseous Mixtuies. Itcon'^i^ts 
of two distinct ]n\rts, bis eudioinetci and 
calorimeter ; in the former of whicli 
he measures and confines, an(f, by tbc 
latter ut which, he fires the rnixtuie. 'I'hc 
combuhiion is not produced, as in the 
case of the common eu bcJrnctcr, by an 
ordinary electric spark, but by igniting 
with the caloiimelrr a fine ])latium wire, 
xvhich traverse- the gaseous mixtuie. 
It is unnees'sary to give a more detailed 
orcouritof this very ingenious aiijiaiatii®, 
as it IS figuied and describeil in the sys- 
tem of Berzelius, which i*^, no doubt, in 
the hands of cveiy chemist. 

We should not, however, omit to notice 
a very interesting ajiplication which Dr. 
Hare makes of his caloiimeler — namely, 
to the blasting of rocks. By ihisinachine 
the powder can be fired at a great dis- 
tance, and several tiains aUo at the 
same instance, — of course, xvithout en- 
dangering the lives of quarrymen ; and, 
should an immediate explosion not take 
place upon setting the calorimeter in 
action, by replacing this instrument in 
the inactive state, which is done in an 
instant, the train may be approached, 
without fear that its ignition will ensue. 


— a thing which, according to the ordi- 
nary modes of blasting, can seldom ba 
done with impunity. He also alluded 
to an apparatus, in which silicon and 
boron can be readily obtained by igniting 
with his calorimeter potassium envelop- 
ed by the fluosibcic or flugboric gases, 
and comidaiiied that an account of this 
instrument, which he forwar<led several 
years ago to t!ie Annals of Philosophy, 
had been suppres.setl. 

Mr. lleraiiaUi read a short paper on 
an Anioia Hneab', vis, Me in Lliii city 
on febe IStb oI List November, and sug- 
gested I lie true iheoiy of this very 

iiit''reslmg, but ratbci pei ple.xirig, phe- 
nomenon, that it IS due tf) the escape of 
electiieity in stream, fioin an exciteil 
cloud, enveloped bv an afinospbere in a 
state of rclatn e dryness. 'J'his view was 
supported by Dr. E\ley and other gen- 
tlemen, who had ob'.civi d them in seve- 
ral parts of GieaL Britain and Ireland, 
l)iit was ably and eiurgeiic.dly o]>j)osed 
by the President, Dr. Dalton, who con- 
tended, that Auiorre occur at nliitiidea 
fir above the region o' the c oud«, and 
also very frequently when clouds aro 
al ogciber absent. Mr. llerapatb, in cor- 
roboration of his views, urged, upon tha 
authority of Sir H. Davy, that electri- 
city in motion through a very rarefied at- 
mosphere would lis productive of no 
light ; hut tins statement was contradict- 
ed byDrs. Dalton and Hare, and would 
certainly appear to require confirm- 
ation, for it is inCiinsistent wiib ex- 
periments made in an artificial vacuum. 
Ill connexiim with tins topic of the Au- 
rora, Dr. Hare entered into soino de- 
tails, tending to jirove, that within a 
Tornado, such as often occurs within the 
Tropic^, there exists a juirtial vacini r, — 
a circumstance which be altiibutes to 
an elect nc discharge, which ])asse 3 be- 
tween the earth and the space beyond 
our atmosphere. In both these regions, 
oceans of electric fluid are, to U'.e a 
ph rase of the Doctor's, accumulated; 
and to the discharges which took pli\co 
between them, and between each, and 
charged clouds he see-i ed to lefer all 
the phenomena of atmospherical electri- 
city. This hypothesis is undoubtedly 
novel ; but, as far as it appe trs to us, 
not in very strict accordance cither with 
facts, or the fundamental principles of 
electrical science. It did not ^;^cite any 
discussion. 
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G. B. Greenon^li Esq. in tlie chair. — 
A memoir was read by Mr. E. Cbailes- 
woTlh^ bein^ a notice of Vertebrated 
Anitnals found in the Cra^ of Norfolk 
and Suffolk. The pr'iicipal object in 
brin^ioj^ fortcard this sidiject was to es- 
tablish the fact of ibe remains of rnrtoiU 
fermis animals beinj^ associated with the 
mollusca of teitiary beds above the 
London clay, in the eastern counties of 
Eni^land. These remains are confined 
to the pait of ibeCra;,^ formation, which 
appears to extend Irom Cromer, in 
Norfolk, to within a few miles of Aid* 
borough, in Suffolk, and the de]ith of 
which was very great, wells having 
been sunk in without i caching its hot- 
tom. The bones of fish, and a large 
portion of the teetacea met w iih iii the 
stratum, differ widely from those of the 
coraltne bed*?, and from that jini t of the 
Crag deposit which .skirts the aoulhern 
const of E3^■e,v and Suffolk Among the 
inamalin, which the author states really 
belong to the Crag, is the Mastodon cu- 
gustidens, of which seveial teith have 
recently lieen obtained in Norfolk from 
localities adjoining the parish of With- 
inghatn, the spot from which D. W. 
Smith states the ^pecImen to have been 
procured whichis figured in his ‘ Strata 
Identified' Mr. Charles wortli con- 
ceived the discoveiyof the remains of 
the mastodon in this f»)nnation, as af- 
fording an argument to jirove the rela- 
tive ages of rocks, as no remains of this 
animal have been found in America in 
beds more niicient than the diluvial. 
The remaining genera of mammiferous 
animals can be identified with tliose 
now existing, or with such as are found 
in diluvial and lacuBtrine deposits The 
aiitbor nc.xt notices the discovery of the 
mineralized remaifts of birds, chiefly 
bones of the extremitiel of natatorial 


tribtMb a aoUUry laBlknoa af a eimilar 
diacovarv in Amenca being the only one 
recorded.- He wa« not , prepared to 
speak concerning the., different kinds of 
fish, bui he stated their distribution — 
species of Sqnalus being found near 
Orford, and what Agassiz conceives to 
be Platex, at Cromer. Among the 
most remarkable is the CarchariaS Me. 
galodon, the tert.h of which are found 
in Suflolk, is equal in size to specimens 
from thq tertiary* forinalions of Malta. 
He uUo alluded to the difference of 
tli3 t-'stacea in different jiarts of the 
Crag, from which he was inclined to 
infer there were several eras in its 
formation. No traces of the existence 
of reptilia have yet been detected, 
which would rather eupport the opi- 
nion of Dr. Beck and Deshayes, that 
t!i* cli nate during thi Cra^ ej) >cli was 
analogous to that of the Polar regions. 

Professor Sedgwick stated that he 
had long been aware of the existence of 
re nains of mairiaha in the Norfolk Crag, 
al{hou,^h this kind had been disputy(l 
by Mr. Convhe:ii'e, in Ins work on tha 
Geology of England and Wales. He 
was rather inclined to co'ihitler the Crag 
as all of OIK* e|>f)ch ; and Mr. Lyeli 
h.ad found existing species as niimer- 
oiis in the* lower as in the upjier Crag. 
With regard to Mr. Chai lesworih’s 
i lea of Uie extinction of the mastodon 
in England before the formation of the 
dduvial beds. Professor Sedgwick con- 
ceived that was reasoning from a nega- 
tive f.ict, and that until more e.xtensive 
search had been made, no such inference 
could bj fairly drawn. He also men- 
tioned that remains of the beaver were 
found in the alluvions of Canihridge- 
sliiie, and that it may have c.xisted in 
Plnglantl a thousand years ago. He was 
confident that ; o cause still in e.xistenco 
could have produced the diluvium on 
Crag; its whole appearance sug- 
gested the idea of a great rush of waters. 
— Mr. Convheare was perfectly willing 
io correct his opinion resjiccting the ex- 
istence of the remains of mammalia 
in the Crag. He was of opinion 
that that tertiary strata of America 
had not been suflicien tly examined 
to justify the conclusion that it did 
not contain remains of the mastodon. 
He started a question — which of the 
species of mastodon found in other coun- 
tries did the British one resemble 
Mr. Greenough meutioaed^ as a singu- 
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\gf^ fiieciiliarity of the dilui^ium of Nor- 
(olki ite concaltiing lar^e raasseg of 
chalkiOncI these have imbediled orfjranic 
remains, differing in som^ respecU from 
those of the chalk in situ. The town of 
Cromer seemed to be built on bn im- 
inense block of chalk, contained in the 
diluvial formation. — Mr. Murchison dia- 
ficnted from Mr, Greenough’s opinion. 
He conceived the formation of chalk was 
under the diluvium, and hatl been ele« 
rated and disrupted. He had seen at 
Ha*eharough largeplatformsof chnlklaid 
bare after a storm; near that place were 
ncf*dle-shaped rock’s of chalk, and at 
Cromer the foundation of the town must 
rest on part of the same mass. There 
were stionur reasons for believing that 
llie Norhdk rliliivinin contained recent 
shells only. Mr. Lonsdale, on examina- 
tion, could discover no others, — Mr, 
Cliarlesworlh mentioned that Ur. Beck 
considered the fihell.s of the tertiary 
])enod to be extinct species, and that at 
the formation of the N^irfolk Ciag the 
climate must iiave been very cold, like 
the Arctic region**. Me considers 4ihe 
diluvial formation to have been siiflici- 
ently searched to warrant an oiynion 
that it doe.s not contain the remains of 
the mastodon. Many singular organic 
lemair.s have been found there, which 
have been transported, aa of saniians, 
which must have come from Yorkshire. 
In nllndiog to the fact of shells similar 
to those of the Ciiig being found at 
Bridlington, he was informed by Mr. 
Sedgwick that the forma^tion at that 
place was prohahly part ( f the Crag. 

A paper, by Mr. J. G. Bowman, was 
now read, on the Bone Caves at Cefn, 
in Denbighshire. A de.^^cription of these 
has been alicady published in ihe Pku 
losophiml Journal; and the proprietor of 
the place, Mr. Lloyd, was about refer- 
ing the investigation of its phenomena 
to Dr. Buckland. 'I'he caves are in car, 
honiferous limestone. The roof of the 
lower cave is covered with stalactites, 
which are often brolten off or blunted. 
The diluvium on the floor contains 
fragments of slate, and the upper portion 
animal remains in great abundance. 
Among these are some of a very minute 
size, and also elytra of beetles. A black 
matter is also found, with veins of red* 
dish clay. The bones are often in frag- 
ments, the teeth are something worn ; 
fiomeiimes the teeth of young animals, 
but no indentatione have Iwen found 


upon them^ No skulls have been dis- 
covered, nor any caprolites. The bones 
frequently contain gelatine, and have 
often manganese upon them ; hair was 
also discovered. The stalactites seem 
confined to the anterior part of the 
cave; in the posterior part ^ fine sand, 
is found. 

After this, a desultory conversation 
took place on the e-xhibition of two mo- 
dels by Mr. Ihbotsun, one of the country 
round Neiifchatcl, in Switzerland, and 
the other of a part of the Under Cliff in 
the Kle of Wight, extending from 
BiueUgang Chine to St. Laurence. 

Mr. Greennugh mentioned a new 
mode of engravingmedals lately adopted 
in France, aiitl whicli he conceived 
could l»e advantageously ernfiloyed in 
laying down the varieties of surface on 
iiKip'.* — Mr. Gridiths spoke of tlis 
great importance of models, like Mr, Il>- 
botson’s, as being so well calculated to 
display the geological structure of a 
coiiiitiy. lie suggested the importance 
ot possessing maps, both of nntlinc andof 
features, and he alluded to the magnifi- 
cent ina)) of Ireland, under the Ord- 
nance Survey, the scale of which, being 
six inches to a mile, enabled the geolo- 
gical observer to trace the geological 
features with a facility before unknown. 
It was mentioned, that the new map of 
Austria was on a scale of twenty- two 
inches to the mile, but this Mr. Gree- 
nough considered inconveniently large. 
Mr. Ibbotson stated that models could 
be easily multiplied by employing a 
metal mould, and in’inff papier macA/, 
or some preparation of caoutchouc; and 
that they might be dissected to exhibit 
the internal structure, and that inate- 
riaU of the strata themselves could be 
used as cidouring matter. — Lord Nor- 
thampton and M. de la Beche gave 
their testimony of approval. — Several 
gentlemen then spoke of the application 
of combinations of letters to geological 
maps toe.xpress the more minute geo- 
logical ))lienomena; but the general 
opinion was, that in geological maps 
simplicity should, as much as possible, 
be preserved, and that the best mode 
would be to have two maps of the same 
district, one without names, for the geo- 
logical mapj and the other with the ne- 


* We tliaU talco an earlr opportanity of 
giviny soina laformatioa on thU iDteraitiuf 
tabject. 
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ccBsary wnting*. Mapi of this kind had 
been given to the O<!olo0eal Society by 
the Archduke Jdin of Austria. 

XbCtooii^P.-ZOOLOGV and botany. 

ProfetHor Hbnsluw. 

rjce Pre^mti-^Rev. F. W, Hope, Dp. I, 
RichaAdson, Prof(;s»t>r Rople 
4tecref«r<e* Johe Curth, Esq , Professor Don, 
Dr UiLEY, S Rootsey, Esq 

OswinOtrr— \Vi'Ii»m Yarrcll, Esq , Rev Mr 
JemyiiN T. Mnrkay, Btq , C B »biiipton, 
B^iq , Professor Nilsson, Hon. CharU's Har- 
ris, R'^v Mr Plieljis Utcimrd Tay.or, E^q, 
T. C F.NIOII, Esq , • E Bowman, Esq W 
C. HewitsMi. Pi-ffoBsor Sroulfi , D*’. acob. 
Rev Ml'> Ellerombe, O j, .leflrys. Esq ,R 
M BaU. Esq , Colonel SjkOH, j L. Knaii|i, 
Esq., ‘‘T Vigors, Esq , E Forster, Esq 

Dr. Richardson commenced the pro- 
ceedings of the Section, by reading the 
introductory portion of his report ‘ On 
the Zoology of North America.* It did 
not appear probable that the progress 
of colonization had, as >et, oxtingnish- 
ed any one sjiecies of animal from the 
country. The great similaiity existed 
between the animals ofNoith Ameiica 
and those of Europe, as regarded their 
generic distinctions, connected with the 
diasimilariiy of their species, rendered 
them well adapted to inquiries connect- 
ed with their respective geograjdne dis- 
tribution. Hitherto, the trivial names 
bestowed by the colonists upon many of 
tho.se of North Ameiica, liad tended to 
mislead naturalists. The observations, 
in the present report, would principally 
refer to the western parts of North A- 
merica, including New Mexico, the 
Peninsula of Florida and California, 
down to the well-defined limits of the 
very different South American zoologi- 
cal province. Dr. Richardson then 
proceeded to describe the jihysical struc- 
ture of thi'» country, of wliich the Roc- 
ky Mountains formed a most remarka- 
ble feature. The altitude of many of 
their peaks rose above the limits of per- 
petual snow, and their sides were flank- 
ed by zones of different temperature, 
affording passages for animals from the 
Arctic circle to the Table Lands of 
Mexico, without any great alteration of 
climate throughout the whole extent, 
liie temperate zones of both hemispheres 
might, in this ivay, he connected, 
were it not that the Cordilleras were 
greatly depressed at the Isthmus of 
Panama, • and that a plain extended 
from sea to sea, a little further to the 
couth. As yet, we poseeas no informa- 


tion of the elevation of the backs of 
the^ mountains, independent of the 
heights of some of the peaks, and the 
elevation of l4ie base ot the range is 
equally unknown. The depths of some 
of the transverse valleys are considerable, 
and these afford passages for the mi. 
grat ion of animals. Most of the prin- 
cipal rivers flowing to the east cut 
across the chafn, and one actually rises 
to the we<t of the crests of the range. 
On the Atlantic side, are prairies, com- 
posing plains, gently inclining to the 
east, and there is an extent of land 
which may he likened fo a long valley, 
which stretches from the Arctic sea to 
Mexico, wiihc lit any transverse ndges 
dividing it, hut merely affording three 
distinct \uiter-sheds. The greatest width 
of the plain is about of longitude, 
in the 40® to 60® of north latitude. 
This configuration gives great facility 
for the range of herhivoious qiisidrupcds 
fiom norih to south, and for the inigia- 
tion of low flying birds, w hilst the Mac- 
kenzie furnishes a channel by whirh 
the*'anadroinous fi*.h of llie Arctic "Sea 
can jienetrntc 10'^ or Jl®of latitude to 
the conthward, and the Mississipju 
enables those of the Gulph of Mexico 
to ascend far to the norili. The most 
remarkahlc c hain east of the Mississipjii, 
is the Alleghanicx, which are about 100 
milc^s broad, lise from a base between 
1,( 00 and l,20i) feet, and attain an eleva- 
tion from 2,000 to.‘’:f,000 feet above the 
sea. The sl^ip of land hetiveen them 
and the Coast is two hundred niilfd 
broad in Soiuhcily to the 5® of latitude 
these forming also the Carolinns ; be- 
comes broader still in Georgia, and 
sweeping round the northern extremity 
of the chain, joins the valley of the Mis- 
sis.mppi. This stiip influences the dis- 
tribution of animal life, by extending a 
harrier to the progress of anadromoua 
flhli from the Atlamic to the bottom of 
the Gulph of Mexico. With reference to 
Physical Geography, Newfoundland ap- 
pears as a prolongation of the Atlantic 
coast line, and its zoological and botani- 
cal productions correspond to those of 
Labrador. 

When the canals already projected 
shall have opened a communication be- 
tween the several great inland seas which 
exist in North America, an interchange 
will take place between the fish of wide- 
ly diverging waters. 
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The ^?reat proportion of water to lane}, 
lofrns a striking feature of the north-east 
'Iliis majr be zoologically di- 
vuled into two districts — viz. the nor- 
them or barren groundsranrl the south- 
ern, or woo'led. The temperature is here 
materially influenced by the inland sea 
of Hudson’s Straits, and thus its capa- 
bility of suppdrting animal life much 
nffectetl On the wests of the Rocky 
Mountain^, the northern corner appears 
to be similar to the eastern side or bar- 
ren wrnundjj. The frencral character of 
the country bordering the Pacific is 
mountainous. 

With res])ect to the climate of N )rth 
America, the eastern coast has a lower 
mean tcmjjerature than ihe western, at 
least in the higher latitudes. Probably the 
isothermal, and even the iM)t)ia;ral jincs 
of the hanks of the Odiiinhia and New 
Caledonia correspond nearly in latitude 
with those of the east coast of Europe. 
But on the eastern side, down to the 
CCth parallel of latitude, the Mibsoil is 
perpetually frozen. Even in iho 45Lh 
parallel, on the north side of the fiycat 
Canada lakes, there is iijjwards of six 
months of continual frost, and the 
grallnlorial and most of the niaminivor- 
oii'! births can find nothing to suhs'ist 
them in the winter season ; and, conse- 
quently, the migration of the feathered 
tribes is heie tniich more gengral than 
in the coimtiies of Europe lying under 
the same parallel. The pncipal cause 
of this great diflercnce hetweeti the cli- 
mates of the eastern and* western dis- 
tricts, may be ascribed to the configura- 
tion of the coast lanil, which detains the 
ice in its bays and gulfs, and this, in 
melting, materially dejuesses the f-um- 
iner heat. The decrement in the mean 
pinnual heat, correspording to the in- 
crease in latitude, is gre -ter in Noith 
America than in Eurojie, and there ex- 
ists a wider difference ijptween the tem- 
peratures of suininer and winter, 1)?, 
Ilicliardson then concluded this irtro- 
tluctory portion of his repoit, by details 
concerning the tempeiatures which had 
been observed at difierent places in the 
county under consideration. 

A discussion then ensued, in which 
Mr. Rootsey, Dr. Fiske. (of America,) 
Rev. G. Tibbetts, and Mr. G. Webb 
Hall, took part, respecting the best 
mode of obtaining both a registry of 
facts and an appreciation of the canses 
upon which atmospheric changes depend. 


with a view to improve our knowledge of 
the law by which climate is regulated. 
It was tho4ight that a propoRition might 
be made by this Section, recommending 
a scheme for instituting both local and 
general observations to this effect, 

Mr. Rootsey exhibited a living speci- 
men of a large spider, whid!i he consi- 
dered to halhe Aranea avicularia, Linn,, 
or Mygale aviculnria, which was taken at 
Bristol, in a ship from the Bav of Cam- 
peachy, laden with logwood. He noticed 
some of tlie e traortlinary stories which 
wvn com mold V leported of this animal, 
such as its extremely venomous nature, 
&:c , hut which he had thus obtained an 
opjiortunity of icfnting It was also a 
common notion, that this species caught 
humming hiids, by s]>ringingnpon them. 
— Mr. Lister mentioned, iliat he had 
seen a living specimen, ol>tained likewise 
from a vessel coming from tlie same 
port, and that it fed very readily on a 
lieetie, which was presented to it. — Mr. 
Hope (lid not con‘;idpr the specimen ex- 
hibited as the true Mylageaviculariaf but 
believed it to he a closely allied species 
described by Spix and Martins. He 
possessed the true Mt/gale aviculia in his 
own cabinet, and had seen a 8])eciTnen of 
this insect which was washed ashore 
alive in Essex, with many other exotic 
insert®, from a wreck which occurred 
on that coast. 

Mr. Rootsey c.xhibitcd specimens of 
sugar, malt, and an ardent spii it, which 
be had extracted from mangel wiirtzel, 
and con>idered that this root might, un- 
der certain circumstances, be grown to 
great advantage in this country, for the 
purposes of manufacturing the above ar- 
ticles. He considered the opinion of its 
not being liable to injury from the attack 
of insects, as erroneous, and exhibited 
specimens of the common turnip fly, 
Haltica nemorum, which he had found 
feeding upon it. By the selection of par- 
ticular geographical strata for its cul- 
ture, the average crop might he increas- 
ed from 4-0 or 50 tons, to 7O tons per 
acre. He remarked, that the refuse, af- 
ter expressing the juice, appeared to be 
nearly or quite as nutritive to cattle as 
before ; and that, by drying this at a pe- 
culiar temperature in the malt-kiln, a 
mate! ial was procured which, in smell, 
flavour, and other qualities, closely re- 
sembled malt; excepting that it was 
slightly bitter. With this malt, an ex- 
cellent beer bad been made. He stated 
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acceleratjon of the growth of Wheat. 


several opinions which had been 
formed reepectin? the different kinds of" 
att^ar obtained from the cane, jOfrapes, 
and other plantr^ and had found, from 
numerous experiments, that the analysis 
of the suirar of scrapes was within the 
averanT^ affojded by tho'^e of different 
cane sii^fars, of which he considered 
that there existed two distinct kind. 
Upon subjectinf? the su^ar from the 
maUfltel wurtzel to the same processes as 
those to . which the East India sn^^ars 
were submitted, he had obtained crj^s* 
tala in no respect different from those 
of the cane siii^ar ; and he, therefdre, 
considered the two kinds in every res- 
pect identical. lie considered, that the 
quarter of acwt, of the malt frotn man- 
wurtzel was equivalent to a bushel 
of common malt, for the pnrpo-se^ of 
hrewinsf. The climate best adapted to 
the (growth of the plant, was that of the 
vallevs rather than on the top-? of bids, 
and from c imputation, he thought that 
there were in England about 500,000 
acres of land favourable to its culture. 

Mr. G- Webb Hall stated, that he 
had been an extensive errower of this 
plant, and that from experience, be was 
not prepared to take so sanijnine a view 
of the benefits lik^lv to be derived from 
its cultivation as Mr. Ro')tsey. Althouirli 
crops iniijbt occasionally grovn, 
which y^eilded 6 ) or even 90 tons per 
acre, be considered, tint 4-0 was above 
the averaj^e. But i was not the case, 
that the quantity of snyrnr to be obtained 
from anv crop increased in proportion to 
the weight of the crop from the same 
/rronnd ; and in France it was found, 
that one crop of 21 tons would oft^n 
yield as much as another of 40. In 
Essex, it had been found, tint the plant 
which before Christmas yield 'd sujrar 
would after Christmas furnish only a 
molasses, incauahle of bein;i[ crystallized. 
The great difficulty of crystallizing the 
sugar, arose from the rapidity with 
which the acetous fermentation took 
place, and which in our climate it was 
extremely difficulty to avoid. In the 
West Indies, the process was accom- 
plished in three days. He considered, 
that sugar prepared from the mangel 
wurtzel in England could never com- 
pete with that from the cane ; and if 
the manufacture of it were successful in 
France, it was* rather to be attributed to 
the government regulations, by which it 
was protected, than to any other cause. 


even admitting the climate of that coun- 
try to be more adtrantageous than that 
of England for its growth. 

Some crystalldne fragments of pure 
white and transparent sugar, resem 
hling sugar candy, and of considerable 
dimen$iions, which had been naturally 
formed in the flowers of Rhododendron 
Ponticum, were then exhii)ited to the 
Section, Professor Henslow, There is 
minute glandular spot near the base, 
and on the upper surface of the ovauura, 
whence exudes a thick clammy juice, 
which, on desication. crystallizes into 
the substance here mentioned. 

Mr. G. Webb Hall read a communica- 
tion ‘On the Acceleration of the Growth 
of Wheat.* After pointing out the ad- 
vanfaires which might accrue to agricul- 
ture, from the attention given by scienlfic 
men to certain sii jerts with which it 
was connected ; anti the absolute neces- 
sity which now existed for making the 
most extensive and careful investigations 
concerning many points of great iinfior- 
tanc»: to the success of ngrictilfure, he 
pioreedcd to call the attention of the 
Seclii>p to a statement of farts, by tvhich 
it would be seen that the usual peii u! 
allotted to the occupalion of the ground 
for a crop of wheat might be very ina- 
teiially aliridgccl. At an average, this 
might bft estimated at ten month'*, 
though twelve, and even thirteen, were 
not uinisind, and eight might be consi- 
clered as the shortest jieriod for the or 
dinary winter wheat. Bv a selection of 
particular seed, and a choice of jieculiar 
situation, wheat sown eaily in March 
lias been on different occasions, ripened 
before the middle of August, a period 
Bcarcely e.xceeding five months. Mr. 
Hall con'iiders it an unquestionable 1 iw'll 
of vegetation that the offspring of a 
plant (T early maturity itself sciks lo 
bj^come so likewise, even when placed 
in unprojiiiious cirriimstance.s, and that 
it recedes with reluctance from the con- 
dition of its parent. Hence the seed of 
a crop which has been ripened in five 
months has arbiter j>rospect of produc- 
ing another ^op equally accelerated 
than that from a crop which has been 
longer in ripening. He also asserted 
that the acceleration of a crop was fur- 
ther promoted by thick sowing, which 
likewise might be considered advantage- 
ous in checking and stopping the mil- 
dew. 
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Dr. Richardsoo referred to the re- 
mark of Humboldt, t^t in South 
rica the wheat crop was ripened in 
ninety days from the perfod oi sowing, 
and stated, that about Hudson’s Bay 
this period was only seventy days. He 
BUfiffl^ested the probable advantage that 
mi^ht arise from importinpr seed from 
(he latter country for tjie purpose of 
furthering Mr. Hall’s views ; but thi's 
gentleman stated, that he had found 
that seed iniijorted from a distance Tand 
he had triedrsome from Italy) was lia- 
ble to become diseased. — As connected 
with the subject of the acceleration of 
the growth of seeds. Professor Hens- 
low mentioned the results of experi- 
ments which he had tried upon seeds 
of a species of Acacia, scut hy Sir John 
Herachell from the Cape of Good Hope, 
with directions that they should be 
steeped in boiling water before they 
were sown. Some of these were kept 
nt the boiling temperature for three, 
SIX and fifteen minutes respectively, and 
had yet germinated very readily in Jhe 
open border whilst those which had not 
been steeped did not vegetate. It was 
suggested that these facts might lehd to 
beneficial results, hy showing agricul- 
turists that they may possibly be able 
1o steep various seeds in water suflici- 
rntly heated to destroy certain fungi or 
insects known to be destructive fo them, 
without injuring the vital principle in 
the seed itself. — Mr. Hope mentioned 
a practice common in some parts of 
Spain, of baking corn to a certain ex- 
tent, by ex])Q.sing it to a temperature 
J50® or upwards, for the purpose of 
deploying an insect by which it was 
liable to he attacked — Dr- Richardson 
mentioned, that the seeds sold in China 
for the European market, were firevi- 
ously boiled lor the purpose of destroy- 
ing their vitality, as the jealousy of that 
people made them anxious to prevent* 
their exportation in a state fitted for 
germination. Upon sowing these seeds 
he had, nevertheless, observed that 
some few of them were still capable of 
vegetating. 

Mr. Curtis exhibited some specimens 
of the terminal shoots of a Pin us, which 
had been attacked by the Hylurgus pini- 
perda and made a few remarks upon the 
habits of this insect. 

Dr. Daubeny communicated to the 
Section the partial results which he had 
obtained from a series of experiments 


he was carrying on at Oxford, respect 
ing the effects Which arsenic produces 
on vegetation. He was led to under- 
take these experiments from having 
received a communication from Mr. 
Davies Gilbert, in which he stated that 
there was a district in CorHwall where 
the soil contained a lart^e proportion of 
arsenic ; and that no plants could grow 
in it except some of the Leguminosae. 
By analysis, this soil yielded him about 
50 per cent, of arsenic, in the form of 
a sulphuret ; the rest being composed 
prinsipally of sulphuret of iron and a 
little silica. He had already ascertain- 
ed that a little of the sulphuret mixed 
in soils produced no injurious effect on 
Sin apis alba, barley, or beans ; and that 
they flowered and seeded freely when 
grown in it. Although the want of so- 
lubility in the sulphuret might be 
assigned as a reason for its in- 
activity ; yet it was certainly taken 
up by water in small quantities, and 
imbibed by the roots of plants. 
Upon watering them with a solution 
of arsenious acid, he had found that 
they would bear it in larger proportions 
than was pre-siipposed. The injurious 
effects of arsenious acid on vegetation 
in the neighbourhood of the copper- 
works of Bristol and Swansea was noti- 
ced by Mr. Rootsey; and Mr. Stevens 
mentioned the circumstance of the trout 
in some streams of Cornwall having 
been destroyed by the opening of some 
new mines in their neighbourhood, 
from which arsenical compounds were 
discharged, though the vegetation did 
not appear to be injured hy them; and 
it was further stated, that horses were 
considerably injured, and rendered sub- 
ject to a remarkable disease, by the 
effects of arseuical compounds in the 
same districts. 


Section E.- ANATOMY AND MEDICINE. 

Present Dr. Roget 

Vice Presents Dr Bright, Pr. Macartney 
Secretaries Dr Symonds, G. D. Fripp, E«q. 
Committee— f>r. •‘’Beirnt', Dr Bcrnnrtl, pr. 
.lainea Bernard, S. P. Broughton, Esq., R. 
Carmichael, Esq., Dr. C'lrMon, Brncey Clarke 
K.sq , B I ock, Evq., >. W Cusack, Esq , H . 
Daniel. Esq , J B Esilin, Bsq , Dr, Evnn- 
■o», W Hetlin{r, Esq • Dr. Hodfrkiii, Dr. 
i^ouston. Dr Howell, Dr Jam^s jDlinsoii, 
R Keate, Esq , O King, Bsq , Dr Prichard 
O Rees, Esq , Dr. Riley, Richard Smith, 
Esq ,J. C Swayne, Esq , N Vye, Esq , 
Dr. Yellowley 

Dr. Roget opened the business by a 
fewwordsonthe nature and objects of the 
Association, and then, for himself per- 





ON A WORK O^ir TETANUS. 


•ona11y» entreated the indulgence of the 
members, as he had been lately suffer- 
ing from a severe attack of ophthalmia. 
Dr. O’Beirne then read the following 
Report of the Dublin Committee on the 
Pathology of the Nervous System t — 

** The Oommittee appointed in Dub- 
lin to investigate the Pathology of the 
Brain and Nervous System, feel com- 
pelled on the present occasion to con- 
fine themselves to an analysis of the 
cases of nervous aflfectitins, which have 
come under their observation, during 
the short period which has elapsecLjsince 
they have considered themselves to be 
regularly appointed. 

“ They are of opinion that, in order 
to arrive at accurate Pathological con- 
clusions on a subject so extensiv^e and 
on which the most eminent authorities 
are found to disagree, a very great num- 
ber of cases should be first submitted to 
their examination — then, the symptoms 
of each case carefully registered, and, 
subsequently, accurate postmortem ex- 
aminations made, in the presence of the 
Committee, to ascertain the structural 
lesion or lesions which with the symp- 
toms co-existed. 

“ As far as their investigations have 
yet extended, they see that the subject, 
if considered in all its details, will re- 
quire a considerable length of time be- 
fore they can accumulate such a num- 
ber of cases and matured observations, 
as would justify them in drawing general 
conclusions. 

" Further they have to state, that 
they have collect^ some valuable facts 
relating to injuries and diseases of the 
nerves, which seem to throw light up- 
on the disputed points of the physiolo- 
gy and pathology of this portion of the 
nervous system. They a»e of opinion, 
however, that more extended observa- 
tions the branch of the subject, are re- 
quired to be made. They would also 
submit the necessity of repeating thOvSe 
experiments on animals, upon which so 
many authorities rely as a foundation 
for their doctrines. 

The Committee, influenced by the 
above considerations, have decided on 
avoiding for the present, any attempt 
at drawing general conclusions. They 
consider it more judicious to collect and 
arrange for a future Report, should 
they be re-appointed, the abundant 
materials, which their opportunities ena- 
ble themao supply. 


" In furtherance of this object, they 
have been for some time engaged in re- 
gistering the history and symptoms of 
cases of nervofts affections in the wards 
of the House of Industry, Dublin, and 
the different hospitals connected with it. 

** This Institution contains, indepen- 
dently of ceases of paralysis, (estimated 
at about 2-50), the following cases of 
mental and nervous affections, arranged 
as follows : — 

Males. Females 

Chronic Iiisniie.. 14 lie 

EpilepLic ditto . . SI SB 

CoM^eiiital Idiots. 69 

Bpileptic Idiots... 14 SO 

178 S94 Total, 479 

“ The number of cases which the 
Committee have hitherto been enabled 
to examine with sufTicient accuracy, 
amounts to 41. Of these they have made 
analysis. They also have some cases 
of affections of individual nerves. 

(Signed'! 

James O’Beirne, M. D. 

George Greene, M. D 
_ John Macdonnell, M. D. 

R. Adams, A. M.T.C. U." 

Dublin, August 11, 1836.” ' 

Dr. O’Beirne then read a paper 
entitled, ‘ An Abstract of a Work on 
Tetanus,' in which he pointed out the 
use of tobacco enema, and dwelt at con- 
siderable length on the diflferences be- 
tween the spurious tetanus and the 
true. 

At the close of the paper. Dr. O' 
Beirne, m 'reply to questions put to 
him by some of the members, observed, 
that with respect to arguments deduced 
from the exhibition of poisons, he 
thought they must be drawn from arm- 
logy, and be unsatisfactory ; there was 
no poison which produced tetanus, 
without producing other symptoms not 
peculiar to tetanus, and that cases 
referred to in illustration of the subject 
' ought to be shown in all their bearings 
One gentleman in relating a case had 
stated, that there was tenderness of the 
abdomen, whereas in real tetanus there 
is no such symptom ; and he believed 
that many others referred to as tetanus, 
were far from genuine. — Mr. Bracev 
Clarke stated, tnat he had observed 
some remarkable appearances in the 
bodies of horses which had died of te- 
tanus. The intestines were always 
constricted, and he uniformly found on 
dissection, either ^eat congestion, or 
positive inflammation, of the lungs* 
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Bleeding had been found to effect a 
cure. — A member inquired of Dr. O’ 
Beirne, whether he had ever used oil of 
turpentine in this dio^ase ; he had 
found it beneficia] as an enema ; the 
proportion he used was 5ij oil Tereb. 
to of laudanum ; and pouring cold 
water on the head at the same time. 
Dr. O’Beirne had no oJ)jection to the 
use of the oil, but he wished not to 
complicate the treatment. Mr. King 
related a case, which terminated favour- 
ably after all immense living lurnbricus 
had been voided. 

A short description of a case of A- 
neurism of the Artcria Innominata, 
furnished by Sir D. H, Dickson, was 
then read. 


Section F.— STATISTICS. 

PrrA/iient. - Sir CHAHi I. s I.kmuM 
Vice Presidents, H II 4 llam. I*rg , l)t. 

J I- It tl A N D 

Setretaries. Ut»v. J K HnoMnv, C. B Fripp. 
jAUfs 11 e:\v\oiiu, Esq 

Conzmittee J. VV ( owtfll, H'lq , V l>upin, 
Ijjrd Ivinjr, ^ on l!«umei, Itiglit Hoii I. 
S. Mice, I'PofcH or BabbHg^e, Ijr aowrinp. 
M. P., I 'V>se, v*. »» , Kov. b Stanley, t?ol 
vykea. Or vv. * inylor, Henry Uoulcombc, 

• sq ,1 Simpson, l‘8q , Major Cl «»rk, Porter, 
Esq , Professor Uounier, l ord '■iindoii^l ord 
Nugent, t arpeoter Uuwe, Rsq , 1 nomas 

Moore, I sq., i<ev w l, Howies 

A report was read, entitled * A few 
Statistical Facts, descriptive of the for- 
mer and present .state of Glasgow,’ by 
James CJeland, L.L.D, This report 
was 80 comprehensive, and entered into 
such minute detail, both as to the past 
and present state of the city, that we 
must be content to extract the more 
interesting passages. — 

Church Accommadation , — In conduct- 
ing the government census for 1831, 
i)r. Cleland embraced the opportunity 
of ascertaining the number of sittings 
in the churches of the Establishment, 
and in the chafiels of the Dissenters, 
'rhe results are as follows : — 

Sittings in the various places of wor-.% 
ship in the city and suburbs, 73,425, — 
m. in the Established church, 30,928 ; 
Seceders, Dissenters, Episcopalians, 
and Roman Catholics, 42,497 ; being 
in the proportion of only one sitting to 
2. 75-100 persons, or 20,291 sittings 
less than what is required by law, viz. 
church accommodation for two- thirds 
of examinable persons. When this 
statement came to be considered by the 
religious part of the community, efforts 
Were made to procure additional church 
Accommodation. A society was formed 


for * erecting additional parochial 
churches in Glasgow and its suburbs,’ 
and although it has been instituted 
little more than two years, upwards of 
24,0001. has been subscribed, and al- 
ready six churches are built, or are in 
course of erection. Assuming the po- 
pulation in 1836 to be 235,000, and 
that 60 sittings should be provided for 
every J 00 of the population, it is found 
that although every sitting in every 
church of every denomination were 
occupied, there would be a dehciency 
of church accommodation to the extent 
of 61,594 sittings. To sufiply this want 
61 additional churches would be re- 
quired. 

Roman Catholics . — Being desirous to 
obtain an acurate account of the num- 
ber of Catholics in this city and 
subuibs. Dr. Cleland requested Dr, 
Scott, the Roman Catholic bishop, to 
allow him to examine this register of 
births and habtisms for 1830, when he 
found that they amounted to 915; and 
as he had previously ascertained that 
there was one birth forevery 2947-lOOth 
persons in the coinunity, he concluded 
that tliJ nun.her of Catholics in the dis- 
tricts referred to must be 26, 965 souls.— 
Having a desire to know the increase in 
the number of Catholics in the city and 
suburbs during the last live year>, he 
applied to Bishop Murdoch, the coad- 
jutor of Bishop Scott, who also allowed 
the register of births and baptisms, to 
be examined, and calculating on the 
same principle as in 1830, Dr, Cleland 
considered that the Catholics in this city 
aud suburbs, at the end of 1835, amount- 
ed to 46, 138 souls. 

Trade . — The increase of trade at 
Glasgow, in consequence of the improve- 
menis on the riv'er, almost exceeds lielief. 
Less than fifty years ago, a few gabbarts, 
and these only about 30 or 40 tons bur- 
den, could come up to Glasgow. The 
recent improvements have been such, 
that in the year l83i, vessels drawing 
13 feet 6 inches water were enabled to 
come up to the harbour ; and low large 
vessel-, many of them upwards of 300 
tons burthen, from America, the East 
and West Indies, and the continent of 
Europe, as well as coasters, are often to 
be found three deep along nearly the 
whole length of the harbour. During 
the year 1834 , about 27,000 vessels 
passed Renfrew ferry ; and at some 
period of the year, between 20 and 30 in 
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one hour, A few year« afto tha^harlKiur 
was only 730 feet lotiat OQ one side ; 
whereas it is now 3340 feet lonyr on the 
north aide of the river^ and 1260 on the 
south. Till of late years there were only 
a few punts and ploughs for the purpose 
of dredging river ; now there are 4 
dredging machines, with powerful steam 
appa^tus, aed 2 diving bells Till 1 834, 
the river and harbour dues were annu- 
ity disposed of by ymblic sale, but now 
am collected by the trustees, con- 
sisting of the members of the Town 
Council, and five merchants i)])po^nted 
by them. 

Amount of Revenue^ Expenditure, and 
Debt, 

Date. Revenue. Expenditure. Debt. 

0 10 i?2.e*«0 4 ii £-2,bAi 4 I 
ISSS 31,010 19 3 99,609 IS U 121,003 13 9 

It appears from the evidence of Mr. 
James Russel, harbour master for the 
department of steam vessels, before a 
Committee of the House of Commons, 
in May, 1836, that there were 75 stca- 
mers plying to and from Glasgow, 
tonnage 688,568, and that during 1835 
there were 8401 arrivals of steamers, 
twenty of them of the largest class, and 
some of these about 200 feet long (equal 
in length to frigates of the first class). 
Amount of Customs Duties collected at 


Glasgom in Years ended f>th lanuary. 

Year. Duiie«i. 

$• d. 

Year. 

Duties 

d. 

1819. 

...8,124 9 


1 

1625.. 

...1,154 6 

7 

JS13 

...T, 9 Ji e 

a 


1826.. 

..78,6.58 J.1 

H 

ISI4. 

...r,4i9 13 


[ 

1897 . 

..71,9:19 8 

04 

ISIS 

...8,300 4 

s) 


189^ . 

. . 74,955 0 

M 

18m 

.. 8,492 9 

n 

1 

iH'.’e.. 

..70,961 8 

4 

1X17. 

. .8,710 18 



1830.. 

..59,01J 17 

S 

iSiS . 

...6,809 1 

3 


18.31.. 

.72,053 17 

4 

18:9.. 

..8,364 3 

4 


1839.. 

..68,741 b 

9, 

1890. 

.11,000 6 

9 


1833 . 

97,041 ll 

it 

1891. 

.16, 147 19 

(1 


1834.. 

.199,9 3 3 

H 

1899 

16,847 17 

T 


1835.. . 

.970,667 8 

9 

iSii.. 

.27,7i« 17 
,.9g,9i6 15 

0 

1336.. 

314,701 1(1 

8 


It is probable, from present appear- 
anc&s,that the duties for 1837 will 
amount to 400,000^. 

Steam Vessels. — The whole race of 
steam propeling projectors having left 
the field one by one, without being able 
to effect the object of their ambition, the 
ground was occupied by Mr. Henry 
Bell, who was bred a house carpenter. 
Having a turn for mechanics, and a 
great desirtfto follow out what others had 
abandoned, he employed Messers. John 
Wood & Co. of Port Glasgow, to build 
a boat for him, which he called the 
Comet, and having himself made a 
steam-engine of three ho/se power, he 


a|!)|plied the paddles. After several ex* 
periments, the Comet plyed from Glas- 
gow to Greenock, on the 18th January, 
1812, and Oiadafive miles an hour against 
a head wind, while in a short time, by 
simply increasing her power, she went 
seven miles an hour. This was the 
first vessel that was successfully pro- 
pelled on a navigable river in Europe; 
and it is very Remarkable, that notwith- 
standing the great progress in znecha* 
nical science, no improvement has yet 
been made on Mr. Beirs principle, al- 
though numerous efforts have been 
made, here and elsewhere, for that pur- 
pose. It is true, that boats go swifter 
now than formerly, but the propelling 
S5^9trm remains the same. — All the new 
boats, either for the out sea or river 
trade are of greater engine power, and 
arc much more splendidly fitted up for 
the accommodation of passengers. The 
speed is also greatly imfuored. The 
Liverpool steam-boats, in 1831. were 
thought to have made good passages, 
when they performed the run from Li. 
vei^iool to Greenock, a distance of 220 
miles intw'cnty-four to tw^enty-six hours. 
It is now done much sooner. On Wed- 
nesday, 24th June, 1835, the City of 
Glasgow steam-packet left Greenock 
and arrived in Liverpool, in the unpre- 
cedented short period of seventeen hours 
and ffty five mwntes ; and the steam- 
packet Manchester left the Clarence 
Dock, Liverpool, on Monday evening 
the J5th Degember, 1834, and arrived 
in Glasgow, a distance of 240 miles, 
discharged and loaded her cargoes, and 
was back again in the same dock, with- 
in the short period of sixty hours. 

The cabin fares of the river boats, 
an* rather less than one penny per mile, 
and tho.se of the out sea packets rat^’ er 
more. The fare from Glasgow to Liver- 
pool is 11 5.9. 

, Stage Coaches . — Stage coaches were 
first introduced into Scotland in 1678- 
On the 6th August, in that year, Pio- 
vost Campbell and the other Magistra- 
tes of Glasgow contracted with William 
Hume, of Edinburgh, that be should 
run a coach between Edinburgh and 
Glasgow, a dTstance of 42 miles. The 
following is an abstract of the inden- 
ture, which is rather curious. Hume 
engaged with all diligence to run a 
coach with six able horses, to leave 
Edinburgh every Monday morning, and 
return (God willing^ every Saturday 
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night ; the pASsengers to hare the liber- 
ty of taking a cloak- bag for their clo- 
the# ; the Burpesses qf Okaaow to have 
a preference to the coacha; the fare from 
the J8t March the let September, to 
be 4/. 16^, Scots (8s. sterling); and 
during the other months, 51. 8s. Scots. 
As the undertaking was arduous, and 
could not be gone into without assist- 
ance, the Magistrates hi^reed to give 
Hume 200 marks a-year for five years. 
The coach was to run for that period whe- 
ther passengers applied or not, in con- 
sideration of his having actually receiv- 
ed two years' premium m advance, 22/. 
4s. 5ld. sterling. 

Dr Cleland has obtained the follow- 
ing curious information from Mr. 
Dugald Bannatyne’s scrap book: — 
“ The public have been so long familiar- 
ixed with stage-coach accommodation, 
that they are led to think of it as having 
always existed. It is, however, even in 
England, of comparatively recent date. 
The late Mr. Andrew Thomson, sen, 
informed me that he and the late^r. 
John Glassford went to London in the 
year 17^9, and made the journey on 
iiorse-back. That there was noturftpike- 
road till tlieycaifie to Gnintharn, within 
one hundred and ten miles of London. 
That up to that point they travelled up- 
on a narrow causeway, with an unmade 
soft road upon each side of it. That they 
met from time to time strings of pack 
horses, from 30 to 40 in a gang, by which 
goods seemed to have been transported 
from one part of the country to another. 
The leading horse of the gang carried a 
bell, to give warning to travellers coin- 
ing ill the opposite direction ; and when 
they met these trains of horses, with 
their packs across their backs, the 
causeway not affording room to pass, 
they were obliged to make way for them, 
and plunge into tl>e side road, out of 
which they sometimes found it difficult 
to get back again upon the causeway. 

Intercourse with Glasgow. — Dr. Cle- 
land has published the names and des- 
tinations of 61 stage coaches, which 
arrived and departed during 313 lawful 
days, each averaging J2 pas.sengers. 
This gave 458,232 persons in the year. 
By 37 steam-boats, 25 passengers each, 
579,050; by the swift boats on the 
Forth and Clyde Navigation and Union 
Canal, 91, 976 ; by the light iron boats 
on the Paisly Canal, 307|275; by the 


boats on the Mankland CanA], 31,784 
and by the Glasgow and Garnkirk Rail- 
road, 118, 882. These together t>ake 
the gross number of persona passing 
and repassing to Glasgow daily amount 
to 1,587,198. 

Populations . — The follf]yiving table 
shows the amount of population in 
Glasgow and suburbs, at the time of 
the Reformation contrasted with the last 
government census in lS3l : — 

111 l&UU.. g,6()0 1740 . 1831.. ?02,420 

The populaiion fell < tf immediately 
afler the restoration of Charles II, ; and 
it ifFa curious fact, that it required more 
than half a century to make up the de- 
falcation. 

Mortality — The marriage regis- 

ters in this city and suburbs, may be 
held as correct for all statistical pur- 
poses. The same thing applies to the 
register for burials ; and from having 
been apjiointed to take the sole charge 
of conducting the enumeration and clas- 
sification of the inhabitants of the city 
of Glasgow and suburbs, for the govern- 
ment census of 1821 and 1831, Dr. 
Cleland can vouch fi>r their accuracy. 

Bills of Mortality are understood to 
contain a list of Births, Marriages, and 
Deaths, from parochial registers, at stat- 
ed periods, m connexion with the popu- 
lation. 


Btrthjs and Hapti.tmx. 

Males. 

Females. Total . 

UetiiniB (loin r|ei|iynieii 
iiiirt l.ay FastoiB . . . . . . 

8'2S1 

8110 

0397 

And Biiil-ooiii to do.... 

240 

225 

471 

To«al . . • 

35*7 

8341 

686S 

Of litia iiiJDiber there 
wpie 1 e!!lhiereri onlv ... 

16TS 

1547 

32-25 

Nuiiihei iMire! 2 iBiei eti ex- 
1 “f Biill-tMirii . . . 

l6(tS 

1569 

3172 


The following results are derived from the 
census of 1830-1. 

Mali'8. I'ciiistles. 

Uirilii .' 1,^27 .1,841 U\ceHi of Males iPfl 

IJmii-i 5 ir>,l'42 I l,Har)Kxc:eKSofMaIi*s 5fl7 

UikIpi id \e.i>8 ‘.'8,->49 V7,4f5l'.xcrssor\lalrsl,' 14 
I*) M-ais :<1»,040 aK.I5‘iBxcf“«B of Males van 

UiHli'i 2<> celt's ^7 .'i'lU .'»(),4ilF.xcea8 of Fnns2.8i*i 
Uii’iei .10 yeais 62,7d<!l 73,4 i9ExceisofFt!iiialO,7B8 

( »».724 lO«,702ExceBSofFemBl4,97H 

Bum-.iIh . 2,701 2,4'<4FxressofM:ile8 2l7 

Probability of Human Life in Glasgow 
which partakes of a Manufacturing and 
Commercial Population . — Pojmlation, 
202,425 ; burials 5,1 85 ; rate of morta- 
lity, one in 39 4-lOOth persons. 

In 1820-1, with similar machinery, 
the population being 147>043 ; burials, 
3,686 ; the rate of mortality was one in 
39 89-ioOth persons, or, in other words, 
as near as may be to the mortality of 
1830-1. 
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In the (government Parish Register 
Abstract/' ordered by the House <4 
Commons to be printed, on Sad April, 
JS33, it is shown, in Vol. iii. p 496, 
that the rate of mortality in the metro- 
polis, on an average of years from 1811 
to 1821, wa«LOTiein 39.7 persons ; and 
the same ofhcial document show that 
on an average, from 182] to 1831, the 
rate of mortality was one in 39-8 per- 
sons. 

In the kingdom of the Netherlands, 
where the registers are as correctly kept 
as anyin Europe population, 6,166,854; 
deaths, 158,800, viz. males, 81,742 ; “fe- 
males. 77,058. Rate of mortality, one 
in 38 82-lOOtb persons. Births, 207,388 
viz. males, 106,481 ; females, 10o,907; 
there is one birth in 29 7*i- 100th per- 
sons. 

Births in Glasgow, 6,868 ; population, 
202,426 - there is one birth in 29 47- 
100th persons. The marriages being 
1,919, there is one marriage for 105 
4.100th persons. The births being 
6-861, and marriages l,9l9, there are 
3 57-lOOth births to each marriage. 
The number of families being 41,965, 
there are 4 82- 100th persons to each 
family. 

Cholera , — From tables, kept by Dr. 
Cleland and Dr. Corkenclale, it appears, 
that there were three eruptions of cho- 
lera, marked by the reduced number 
of cases. Each eruption had a period 
of increase, and also of gradual de- 
crease. In the first eruption, persons 
poorly fed, of irregular habits, and 
dwelling in the crowded ill-aired parts 
of the city, were chiefly affected. The 
second eruption was more severe ; the 
attacks were more spread over the 
town, and many healthy persons, and 
in easy circumstances, fell victims to 
the disease. The last eruption was 
milder than the second, but still sur- 
passed the first, both in the number of 
cases, and in the healthy and good 
condition of many of the sufferers. 
The total number of cases 6208, is 
about one for every 32j of the popula- 
tion. The total number of the deaths, 
3,005, is about one for every 67i 
of the population. The progress of 
the disease -'Was such, as to have 
seized one victim for about every six, 
and to have occasioned one death for 
about every thirteen, families. 

Glasgow in 1699- — According to the 
report of the Municipal Corporation 


Conunission* in 1835, tfiere were in the 
year 1699, 15 ships belonging to Glas- 
gow. The foreign trade amounted to 
the sum of 29, 5001. Scots-^^that the 
merchants retailed 20 tons of French 
wine; 20 butts of sack; 12 butts of 
brandy yearlj', and 1000 bolls of malt 
monthly. That by the decay of trade 
500 houses were uninhabited, and that 
the rent of thdse inhabited had fallen 
nearly a third. That the best houses 
did not exceed the rent of lOO/. Scots, 
and the worst 4/. Scots, wceept some 
taverns. It appears from an official do- 
cument, that at that period the city of 
Glasgow, now the first in point of popu- 
lation and mercantile enterprise in Scot- 
land, was ranked only as the fifth, and 
that the proportion of ecery 1 00/. of 
taxation was, for Edinburgh, 38/. 2s 
8d. — Dundee, 9/. lOs. Hd, — Perth, Tl. 
12s. — Aberdeen, 7 /. 4s. — Glasgow, 2/. 
13s 8rf. 

Cotton Trade. — ^I'he manufacture ol 
linens, lawns, cambrics, and other arti- 
cles of similar fabric, was introduced 
into*Glasgow about the year 1 725, and 
continued to be the staple manufacture 
till the^^ were succeeded by muslins. On 
the 2lstof July, 1834, Mr. Leonard Hor- 
ner, one of the Parliamentary Factory 
Commissioners, reported to Parliament, 
“ That in Scotland there are 134 cotton 
mills ; that, with the exception of some 
large establishments at Aberdeen, and 
one at Stanley, near Perth, the cotton 
manufacture is almost entirely confined 
to Glasgow and the country immediately 
adjoining to a distance of about 25 mile.s 
radius, and all these country mills, even 
including the great work at Stanley, are 
connected with Glasgow, trade. In Lan- 
arkshire (in which Glasgow is situated) 
there are 74 cotton factories ; in Renfrew- 
shire, 41; Dumbartonshire, 4; Bute- 
shire, 2; Argyleshire, 1; Perthshire,!. 
I 1 } the six counties there are 123 cotton 
mills, nearly 100 of which belong tu 
Glasgow.' 

Power Looms — have in creased greatly 
of late years — ^omeidea may be obtained 
of the extent of their use in Glasgow 
when it is known that in 1831 four hou- 
ses employed 3040 looms. These looms, 
on an average, weave fourteen yards 
each per day. Allowing each loom to 
work 300 days in a year, these four com- 
panies would throw oflf 10,101,000 yards 
of cloth, which, at the average price of 
4id. per yard, is 189,393/. l5«, per 
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annum. The power and hand looms 
belonginff to Glasgow in 1831 amounted 
to 47, W, vi*. steain looms. 15,127; 
bw(i looms, in tlie city and suburbs, 
1^537 ; other towns, for Glasgow 
manufactures, 13,463. Since that period 
power looms have greatly increased. 

Steam Engines. — I'here are in Glas- 
gow and its suburbs 310 steam-engines, 
vj/.. 176 employed in mafiufactf)ries ; .59 
in collieries ; 7 in stone quarries ; and 
68 in steam boats. Average power of 
engines, 2i0,46-]00th ; total horses* 
power, 6,406. 

Coals , — In 1S31 the quantity sent to 
Glasgow amounted to 5GJ .046 tons, of 
which 124,000 were exported, leaving 
for the use of families and public works 
437,049 tons. 

Average Price of Coals delivered in 

Quantities in Glasgow during Eleven 
Years 

per I'l.n. Per Ton. 
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Previous to the year 1755, all colliers 
and other persons employed in coal 
works were, by the common law of 
Scotland, in a state of slavery. They, 
and their wives and children, if they 
bad assisted for a certain period at a coal 
work, became the jiroperty of the (>oaL 
masters and were transferable with the 
coal work in the same rpanner as the 
slaves on a West Indian estate. 

Timber Trade. — Messrs. Pollock, Gil- 
mour, Go., who are chiefly engaged 
in the North America timber trade, have 
eight different establishments, that ship 
annually upwards of si.\ millions cubic 
feet of timber, to cut and collect which, 
and to prepare it for shipment, requires 
upwards of fieteen thousand men, 

AND SIX HUNDRED HORSES ANJ> 

OXEN in constant employment ; and, 
for the accommodation of their trade, 
they are owners of twenty-one large 
ships, the registered tonnage of which 
is twelve thousand and five tons, navi- 
gated by five hundred and two seamen, 
carrying each trip upwards of twenty 
thousand tons of timber at forty cubic 
feet per ton ; all of which ships make 
two, and several of them three, voyages 
annually. It may be truly said that 
this establishment is unequalled in 
Europe. 


Iron Works in Scotland in June, 1836. 
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there are eight additional ones in a state 
of forwardness — viz. two at Gartsher- 
rie, one at (’alder, one at Moiikland, 
two at Soinerlic and two at Govan. 
These eight, furnaces will make about 
20,000 tons annually. 

These works are all in the reigh- 
bourhood of Glasgow excepting five, 
and none of them are thirty miles dis- 
tant from that city. 

St. Rollox Chemicail Works . — ^This 
manufactory, for the manufacture ef 
sulphuric acid, chlorid of lime, soda, 
and soap, the most extensive of any of 
the kind in Europe, covers ten acres of 
ground, and within its walls there are 
buildings which cover 27,340 square 
yards of ground. In the premises there 
are upwards of lOO furnaces, retorts, or 
or fire places, and in one apartment 
there are platina vessels to the value of 
upwards of 8,000^. In this great con- 
cern, upwards of 600 tons of coal are 
consumed weekly. 

Soft Goods Trade — ^The establish- 
ment of Campbell & Co., now embra- 
cing the whole sale as well as the retail 
business, is the largest of the kind out 
of London, containing 4842 square 
yards of flooring, or rather more than 
an imperial acre. One hundred and 
thirty-four persons are employed in the 
sale and counting-house departments 
of these warehouses. The following is 
a note of the respective amounts of 
seven years* sales, which not only shows 
the progressive increase of Messrs. 
Campbells’ business, but exhibits a fair 
criterion of the rapid increase and com- 
mercial improvement of the city of 
Glasgow : — 

III ISIS ..£ il.022 6 4 111 IMO.. £250, RP9 9 6 

IB*i4 .. 166,184 3 I ISSi.. SlS.tO? ft S 

1823 .. 186,885 0 10 Im 34.. 4X3,02 t 4 T 

The sales during 1835 exceeded half 
A MILLION STERLING. Besides these 
gross sales, the company manufacture 
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to the ralue of from 73,000^. to 30,000^. 
annually of the goods thus disposed of! 
giving employment from this depart- 
ment to nearly 2000 persons. 

Post (ffice. — On the l7th of Novem- 
ber, 1709, when the Magistrates of 
Glasgow applied to Parliament for a 
riding post between their ci^ and 
Edinburgh, the whole Post Office re- 
venue of Gotland was under 2,ooo/. 
The correspondence of Scotland seems 
to have been at a low ebb at the Re- 
volution, as William III. gave a grant 
to Sir Robert Sinclair of Stevenson, of 
the whole revenue of the Post Office in 
Scotland, with a salary of 300/. per 
annum to keep up the post. After a 
fair trial. Sir Robert gave up the grant 
as disadvantageous. 

There are four complete deliveries of 
letters now made daily to every part of 
the town and suburbs, and an answer 
may be received the same day to a pen- 
ny-post letter put into the office, or a 
receiving-house, in time to be sent out 
with either of the two first deliveries. 

Revenue at the following dates. 

Ill irsu. £ 4,(41 4 9 111 1831 ..£ 10 5 

1910.. «7,0(i3 6 0 1882 .. RlsO'iS 0 0 

ISIS . 35,784 ISO 1893 3« 481 0 

1930.. 34,583 |^S4 37,483 3 4 

I8'i5.. 34,10(1 17 IS.^6.. SO 054 4 0 

1830 84,078 0 0^ 

Markets. — Prior to 1784, when the 
Highland Society of Scotland was insti 
tuted, the cattle slaughtered in Glas- 
gow were small and ill fed ; since that 
time the quality of butcher’s meat 
has been greatly improved. In 1763, 
when deacon Peter Brown became 
apprentice to the butcher trade, the 
slaughter of bullocks was not known 
here ; a few milch cows only were 
killed through the year. At Martin- 
mas every family that could af- 
ford it killed a small Highland cow, 
which was called their mart, and this 
served them through the greatest part 
of the year Dr. Cleland has ascertained, 
that from the 1st of May, 1827, till 1st 
of May, 1828, there were 17,840 bullock- 
slaughtered in this city and suburbs, 
and 144,900 sheep and lambs. Value of 
butcher’smeat for the aboveyear (details 
published in the Annals of Glasgow), 
303,978/. 14s. 5d.; bread, 177, 266/. 
10s. 8d. millc, 67,342/. 10s. Total value 
of meat, bread, and milk, 548,587/. i5s 
Id. Since* 1821, a great number of 
rumps of beef has been sent to this mar- 
ket yearly from Edinburgh In 1835, 
there were upwards of 7,630 rumps 


sent here from that ci^, the average 
value of each Was 20s. The rumps are 
cured as hung beef. 

Live Cattle ^Market.^Vnox to iSlfe, 
the principal butchers in this city were 
frequntly obliged to travel a circuit of 
seventy or eighty miles, to purchase 
cattle in lots, and to rent expensive 
parks in the neighbourhood of the city 
to graze them in. The mode of supply 
is now completely changed. In 1808 a 
spacious market place for sale of 
cattle was fitted up between the south 
and north approach to the city in Gra. 
ham Square, in which there is a com 
modious inn, stable, sheds, abjTe to 
hold 120 bullocks in view, and 26o pens 
to contain 9,360 sheep. Tliis marker 
place, which is allowed to be one of the 
most complete in the kingdom, occupies 
an area of 29,561 square yards, or ra- 
ther more than six imperial acres, is 
paved with whin, and inclosed from the 
streets by ashlar stone walls. The dues, 
which are moderate, were let by auction 
at XS^hitsunday 1836, for a period of 
years, at the annual rent of 1,285/ a sura 
which, after paying the interest of the 
debt, fhe grount-rent, rapairs, and other 
expenses, leaves a profit to the timst 
fund of upwards of Jwe hundred pounds 
per annum. 

Public ^ Executions — From 1755 to 
1830, both in-clusive, 89 persons have 
been executed in Glasgow of whom 5 
were females. During the first 12 years 
only six persons were executed, while 
in the last 12 there were 37. During 
66 years previous to 1831, there were 
27 in which there were no executions 15 
in which there was one each year, 10 
two, 7 three, 4 four, 1 five, and 2 in 
which there were six. 

Shops . — In 1712 there were only 202 
shops in the city, the highest rent 5L 
apd the lowest 12/., average about 3/. 
In 1831 there were 3184 shope some 
of them were rented at upwards of 300/., 
the supposed average about 40/. 

Pawnbrokers . — Prior to 1813 there 
were no regular pawnbrokers in Glas- 
gow, On the 8th June, in that y®^^* 
John Graham, a retired town officer, 
opened a pawnbroker's shop in Bell 
Street. In 1830 there were nineteen 
licensed pawnbrokers in this city ; their 
pledges amounted to 410,400, and the 
capital employed in the trade to 
24 ’700/. 
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Theatre — It does not appear that any 
theatrical representation was allowed in 
tins city from the Reformation till 1750, 
\vl\en Mr. Burrell, a teaoher of dancinj^ 
at the Bell of the Brae, pfave the use of 
his hall for that purpose. A temporary 
theatre was erected aj^ainst tlie wall of 
the arch-bishop’s palace in 1752, and in 
a shcA'l time thereafter it was demolished 
by a part of a congre^rfAion who had 
hc^n hearing the celebrated George 
Whitfield preach in the High Church 
Yard, who denounced it as the devil’s 
house. At that period poi>iilar feelings 
against theatrical amuscmenis were so 
great that dress jiarties were escorted to 
the theatre by a military gaurd. — lnl762 
the niagislrutes refused to give their 
Palioiiage to Messrs. Jackson Love, 
and Beate, for building a theatre, and 
no person could be got to sell ground for 
that pill pose. At length a theatre was 
elected in Gi aluirnstoi), and opened in 
ih(' spring of Jrfit, by Mrs. Bellatay 
.iirl other perfot iners Theatrical re- 
presentations continin d to be soobnox- 
lews to the peojde, that a mob set ^irc 
t(; the stage, and bunied the scenery 
-iiif) maehiucTy on the first night of 
{)( tl‘oi intiiice. When tlie damage was 
itjtaired, the ju rfornianee went on oeca- 
-'onally till 17^2, ^^lll•lJ, at on’ o’clock 
t!i ilie morning ot Jt3lh Ajuil, the Lheatie 
v»as binned to the ground Sonic liiiu? 
alter this 1 small tlio.ilre wa^ built in 
Dunlop Street and ojicned in January, 
i/la ; Init the *play-gocrs tl,iinking it too 
siTi.dl lor the city, erected one in Queen 
Street, which w.is opened on 21th April, 
ISo^]^ at an e\])el^^e t)f Js',')0 i/ , raisi’d 
in sliare.-> of It was let on lea'.eat 

1200^, blit the lea^e failed; it was 
tlicu let at 800/., but this could not be 
paid. The rent was then reduced to 
400., and ultiiualcly, the building was 
sold at a ]>riec only equal to the out- 
standing debts and ground rent. On^ 
the forenoon ot 10th Janii.iry, J82P, 
tins splendid edifice was also burned to 
the ground ; and since that time the 
play-goers liave contented themselves 
with the old theatre in Dunlop Street 
Nt^mpapers. — The fir.st Newspaper 
printed in the West of Scotland was the 
(rlasgow Courant, which appeared In 
17ld. It was published three times a 
week, consisted of twelve pages in small 
quarto, and was sold for three halfpence 
t^r “ one penny to regular customers.*^ 
^ince 1715 there have been 18 attempts 


to establish newspapers in the city* and 
out of that number 10 survive. 

Educations — JYom the Reformation 
till 1(520, there were numerous Acts of 
the Scotch Parliament for encouraging 
learning ; but it would appear that these 
Acts had not imich weight \ipth the then 
Presbytery of Glasgow, as that reverend 
body, on 18th July, lfi04, comjilained to 
the magistrates of a piiirnlity of schools, 
— “ They thought that the Grammar 
School, and that taught by John Bucha- 
nan, quite .suHicicnt.” In IHifi, exclu- 
sive of the University, and thirteen insti- 
tutions where youth'-, were cdiu’ated, 
there were 144 schools; including the 
public institutions, there were Jfi,799 
scholars, of whom (3,.5l6 were taught 
gratis in charity or free schools, It 
must, however, be obscrvcfl, that there 
were not 10,799 individual scholars, as 
several of them attended more schools 
than one. Sabbath Schools were esta- 
blished here in 17^C- In 1820 there 
were 106 schools, 158 tcacliers, 4063 
scholars, viz. boys, 22 13; girls, 24JJ ; 
besides three adult ‘-cliools where there 
were .1 teachers, and 2 3 male, and 54 
female scholar.s. Of liue years an im- 
provement in the mod ’ of t’(ln'’ation has 
been cdectcd in tills city, by the :utro- 
duclion of infant, jnvemie. and normal 
schools; and alihuiigh a number of be- 
nevolent individuals, cotujioj-rig the 
Ghi'^gow Educalioiia! Suritly liave lent 
their aid in aecomptishmg tins object, 
everyone will acknowledge tiiat but for 
the unwearied and meiitorious exertioms 
of Mr. David Stow, the schools would 
not have been brought to their present 
state of perfection. 

The Report concluded with an ' Ab- 
stract View of tbc Slate of Society in 
Glasgow at various I’criods, from which 
we .shall give a few extracts : — 

From 1550 to JOOO — TJie Reformation 
took place during this period. 'J’he great 
body of the people, however, still re- 
tained their fierce and sangumaiy dis- 
position, This is strikingly marked in 
thsir being constantly armed ; even 
their ministers were accoutred in th© 
pulpit. The number of muiah rs, cases 
of incest, and other cirminal acts, wliich 
were turned over to the censures of the 
church’ but too plainly point out the 
depraved character of the people. 

From 165() to 1700 — The people had 
become more civilized, and paid more 
attention to moral and religious duties. 
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Towards the beg^nnins of this period, 
nine covenanters were hanged in Glas- 
gow, aud their heads stuck on pikes on 
the jail. Their graves were covered 
with what are called the “ Martyr’s 
stones,” one of which is now placed on 
the north facade of the Cathedral. 

The UriSn with England opened up 
ft spirit for trade hitherto unknown in 
Scotland. This great measure, which 
met with so much opposition in Scot- 
land, and nowhere more so than in 
Glasgow, contributed greatly to the 
prosperity of that city. 

At the time of the Union, and* for 
half a century after it, the habits and 
style of living of the citizens of Glas- 
gow were of a very moderate and frugal 
cast. The houses, m the early }>art of 
this century, were, almost without ex- 
ception, covered wiili lliati-h, and those 
occupied by the highest class of citizens 
contained only one public room, a di- 
ning-room, and (-veil that vvas uscilonly 
when they had company ; tiu' family at 
other times usually eating in a bedroom 
The people were in general religious, 
and, about 1745, ])articulariy strict in 
their observance of the Sabbath, some of 
them, indeed, to an extent that was 
considered by other*^ to be cx.ravagant. 
There were families who did not *:vveep 
or dust their houses, did not make the 
be Js, or allow any food to b^ cooked or 
dressed on the Sabiiatli Tlierc were 
some who opened only as much of tlie 
shutters of their Vv indows as would serve 
to enable the inmates to mo\ c up and 
down, or an individual to sit at the open- 
ing to read. Iniluenced by a regard for 
the Sabbath, the magistrates employed 
persons,, termed “ compurgatoi to 
perambulate the city on tlu. Saturday 
nights, and when the approach of twelve 
o’clock, lhe^e inquisitors hajipened to 
hear any noisy conviviality going on, 
even in a urivate dwelling-house, they 
entered it and disTTiisscd the company. 
Anolher uiRre of these eompurgators was 
to perambulate the sticcts and piildic 
wodks during the lime of divine bervico 
on Sunday, and to order every person 
they met abroad, not on neces^.u y duty, 
to go home, and if litey ret u sed to obey, 
to take them. into custody, 'i’h^ employ- 
ment of these ob'ciaU was continui*d till 
about 1750, ^/hen upon their taking Mr. 
Peter Blackburn, father of Mr, Black- 
burn of Killearn, into custody for walk- 
ing on the public green on Sunday, he 


prosecuted the magistrates for an un. 
warrantable exercise of authority, and, 
prevailing in his suit in the court of 
session, the att^pt to compel this obser- 
vance was abandoned. 

The wealth introduced into the com- 
munity after the Union, gradually led to 
a change in the habits and style of living 
of the citizens. About the year 1735, 
several individfials built houses to be 
occu Jied solely by themselves, in place 
of dv elling on a floor entering by a com- 
raon stair, as they had hitherto done. 
I’his change, however, proceeded very 
slowly, having been retarded by the 
('fleets of the rebellion of 1743, so that 
up to the year 1755. very few of these 
single houses had been built At that 
period, there were only three houses 
from Virginia street to Ander.ston, about 
a mile distant, excepting a few hovels, 
malt-kilns, and barns ; now the whole 
line IS filled up with elegant houses 

Previous to the breaking out of the 
American war, the Virginians who were 
looked up to as the Glasgow aristocracy 
had ^privileged walk at the cross, which 
they trod in long scarlet cloaks and 
bus’hy^wig.s ; and such was the state of 
socieiy. that when any of the most res- 
pectahlc master tradesmen of the city 
had o 'ca^ion to .speak to these tobacco 
lords, he was required to walk on the 
otlici sid^ of the street, till he was for- 
tunate enough to meet the eye of the 
patrician, for it would have been pi('» 
sumption to approach him. 

Col. Syke.s directed attention to the 
portion of the jiaper containing the re- 
sults derived from the bills of mortality, 
winch show that there is an excess of 
males from I to 1 .5, but from 15, upwards 
an ('X (-‘CSS of females. lie also remarked, 
that the common law of mortalitj^ 1 in 
59. niu‘^t be too favourable for duration 
of hie, since Dr. Cleland’s returns and 
tlie Belgium tables gave the result only 
/m .JP. and the French tables give 1 m 
4 1 fur the northern provinces, and I in 
4(1 for the southern provinces of France. 
— Mr. IJallam was of opinion that the 
average obtained in Glasgow for dura- 
tion of life was not a decisive proof of 
inaccuracy in the general standard; 
because the rale of mortality must be 
greater in Glasgow, which was a close 
manufacturing town, than in agricul- 
tural districts. — Dr. Bowring said, that 
until the new registration bill came into 
full operation, the data for calculation 
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in Enf^land must be very imperfect. He 
thought that the excess of females over 
males, above the age of fifteen, might 
be accounted for by the (iangerous occu- 
pations in which men are engaged after 
that age, and also from the well-known 
fact, that male emigration is infinitely 
greater than female. — Dr. W. 0. Tay- 
lor observed, that no stronger proof of 
the inaccuracy of thedrt/a, hitherto sup- 
plied to statisticians, could be given than 
the fact that the, number of unregister- 
ed births in<jlasgow, a:cording to Dr 
Cleland, very nearly equalled the num- 
ber registered. He had always under- 
Btood that the Scotch system of regis- 
tration was superior to the brnglish ; 
and if those registers were actually defi- 
cient by one-half, ho should be almost 
disposed to question the accuracy of 
every conclusion which has been hitherto 
deduced from parochial and official 
returns — Mr. Friiip directed attention 
tc the fact, that the number of Dissen- 
ters who cjbjectefl to infant baiitism was 
much greater in Scotland than in Eng- 
land, and that this might in soine dc2:ree 
account for the great desperately between 
the registered and unregistered births 
— Col Sykes said, that in a report em- 
bracing such a vast variety of subjects 
as that of Dr. (didand it was scarcely 
possible to avoid desultory discussion ; 
he should not, therefore, apoiPigize for 
assing at once to the subject of jiawn- 
rokers, whose rapid increase in Glas- 
gow was. he feared, nogoqd .sign of the 
comfort or morals of the lower classes 
of the population. — The Colonel has 
suggested, said Dr Powhng, a subject 
well worthy of the consideration of the 
Section ; namely, how a series of inqui- 
ries could be framed which shonhl pro- 
cure information on to|ucs similar to 
that now under discussion : in France 
the government had direct, superinten- 
dence over the pawn-ofiices, andllnis in, 
formation in that country was attainable. 
He did not know how similar informa- 
tion could be procured in England, but 
he felt assured that an accurate return 
of the number and nature of articles 
pledged in paWn-brokers’ shops would 
throw great light on the moral condition 
of the lower orders of society — Mr. 
Fripp agreed with Dr. Bovvring ; and 
added, that he had procured from Dr. 
Cleland a return from the largest pawn- 
broking establishment in Glasgow, by 
which it appeared that women more fre- 


quently had recourse to this mode of 
raising money than men. As the subject 
would probably again engage the atten- 
tion of the Section, he would, with the 
Chairraan’.s permission, read it. (At this 
moment the Fight lion Spring Rice 
entered the room, and was '■*ery warmly 
clicered ) — Mr Fnpjj then read the fol- 
lowing return of articles pledged at the 
large.^t pawn-broking c&tahlishment in 
Glasgow: 

iiii'u*^ cnji'a HI bpfJ-UcKs. 

3.')» VfM^ lOM fllllMH-s, 

5-*“ of iifinxpis- 2 f >2 p;iM9 of hlnnkefs- 

()•, (>r ..tiM so > |).Mis o( sliecM. 

19H0 V ..ruMi‘*n IC-’ !»' (1 Ciivi-I s 

|ittil4U>il4 3^ (.ihU -clotliB 

V2i tl-.hl.s lnwlf'i- 

So . 20 I tv.ilrlips. 

3 10 ni Ik li.iiiitkpri I) i(.f8. 9 j(j iificfi. 

30 1 oiiK iH .111 I s'lilii). v\ aifilou medals. 

/:o if fit 

It wnssaoTcod that this subject should be 
deferred for future consideration ; and 
mo'jt of the members intimated their 
intention of ondcai'ouring to devise 
some plan by which more extensive 
information might be obtained on the 
subject of pawn-broking. 

A long and desultory conversation 
followed on v'anous topics mentioned 
by Dr. Cli-'aiid. The chairman re- 
coininendcil that the discussion of this 
Rejiort slioiild be resumed at a future 
day Ctd Sykes recommended the 
part relating to Fiducation to the atten- 
tion of tht' meeting, as that important 
subject would 5,0011 be brought under 
discussion by a Report from the Man- 
chester Statistical Society, on the state 
of education in the borough of Liver- 
pool. 

Section.— G.MECHANICAL SCIENCE. 

Pf , $}fJrnt - D \ V i Ks On n i' rt, Esq , 

Vice U. ». Esq, Joiirr 

t.OaiSON I VQ 

SicrttarU'i. I. «, lli'M, I tiQ , G. T. ClaBRk, 
Esq n.iSi,E«*Q., 

Cjmmtffec CHoiniii Clr.ipitmi, O . CnMtT, R«q , 
J.S. lloil<-kiii>'4Mi, I'sq , Dr. Latiliier, 

1*1 ofpMtiir iMosf*!**', m. L« sn, lohii iit'ii* 

•IIP, OtMifi'p IlfUiiip, Esq, JdIiii luyloi. Esq, 

This Section of the Association is an 
off-set from the Section of Mathematics 
and Physics. At each of the previous 
Meetings it has been found necessary 
to appointment a Sub-Section, for the 
discussion of a variety of questions, 
having reference to the application of 
Physical Science in Mathematics— ques- 
tions which, in the present mechanical 
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transition state of society, have great 
interest and importance, and which, 
ha^dng specially occupied the attention 
of a certain class of men eminent in 
science, seem to claim for themselves 
a seperate discussion. From this neces- 
sity resulted, last year, the Suh-Section, 
which has this year merged in Sec- 
tion E. 

At eleven o’clock the Hall of As- 
sembly was filled by Monibci s of the 
Association, among whom \vc recog- 
nized some of the most disl mguished 
of that class of individuals who, under 
the name of civil engincLTs, are work- 
ing a change in the face of society, 
more remarkable, and, ]iorliaps, more 
durable, than any which histoiy has to 
record of the hgislatoror the cuiKjucr- 
or — conquerors where \iclory is over 
space and time, and ldoodiie>s, and who 
achieve it, not hy the increase ofhn- 
nian suircring, but by the lucrca'-iug 
rofitable employment of buiuaii la- 
our. 

The discussions were opened by 
some observations of Professor Mose- 
ley on the theory of J^oconicitive 
Carriages. — It appeared to be the ob- 
ject of these remarks, to esiabli.-^li the 
importance of causing to enter into the 
discus.sion of the theory of locomotion 
on Rail-roads, the friction of theinn- 
chinerv of the locomotive c'irua;.»e it- 
self. This friction, the Profc.'.sor stated 
to be composed of two distinct clcinc nts 
— one of which he termed the nas^ive 
resistance of the machinery, being that 
which w'ould oppose itself to a force 
apjdied to turn the wheels of the loco- 
motive carriage if it were lifted from 
the rail-road. This friction he stat *d 
to amount, in some rases, to 1 -Olb. ami 
in others, to 170 or isolb. m the carri- 
ages employed on the Manchester rail- 
road. 

Besides this passive resistance of the 
engine itself, independent as it is of tlie 
load, the elevation of rail-road, the 
velocity, or any other cause which 
effects the other conditions of locomo- 
tion, the Professor stated that there 
was a second element of the fiiction of 
the machinery, which was dependent 
upon, and jiroportional to the load, 
inasmuch as it was dependent upon, 
and proportional to, the traction, w'hich, 
in its turn, was dependent upon, and 
proportional to the load. 


The friction of the machinery being 
thus composed of two elements, one 
constant, and the other proportional to 
the load, the Professor stated that the 
third element of the resistance was the 
traction itself, being the friction of the 
train. The resistance being transferred, 
and operating upon one side of the 
piston, that wdiicli overcame it on the 
other side \vtfs the pressure of tho 
steam, which, supposing the vaporizing 
powder of the engine to Jie constant, va- 
ried inversely as the velooity. Moie. 
over, when the machine had acquiied 
its constant velocity, he stated that 
these two pressures must have become 
equal. These results and reasonings 
he stated not to be new, but not to be 
generally known: for the application 
of them to the theory of inclined 
planes, which followed, lie claimed en- 
tire novelty. If (said the Profcssoi) 
a locomotive carriage be made, with its 
train, to ascend an incliiid plane llie 
following modifications will be inaiic 
in the resistance to the motion of the 
machine and train. The passive frie 
tion of the machine will remain un- 
changed — tlie friction resulting from 
the traction will increase in the pn))ior- 
tion in which the trartioii is increased, 
— the traction will be increased by the 
resolved portion of the gravity in (he 
direction, of the plane, and it will he 
diminished, in so far as the friction of 
the tiain is concerned, in a ratio pro- 
pfirtional to the course of the elevation 
This dimiriutum of friction of the tram, 
he staled, nevertheless, to be counter- 
balanced by the incrca.sed distance 
through W'hich the whole mass is 
moved ; so that, on the whole, its effect 
wms the same as though the whole had 
traversed a horizontal plane; bo that 
oil the whole, the traction of tlie tram, 
ari.sing from friction, and the friction 
of the machinery rcusultiiig from this 
cause, remained unaffected by the 
cent- Again, the increased traction 
from gravity in ascent, he stated to be 
compensated by the diminished traction 
in descent, or, if the angle be greater 
than that of repose, by the actual 
acceleration in descent. But there 
remains, said the Professor, another 
clement to lie considered — namely, the 
friction of the machinery, which results 
from that increased traction produced 
by gravity in the ascent. This he stated 
to have no compensation in the descent. 
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by the ascent of the carriage the trac- 
tion upon it might be increased double 
the friction of its machinery would then 
be doubled; but, b^ th« descent, the 
carriage and its tram being equally ac- 
celerated, the friction resulting from 
traction would, indeed, be reduced to 
nothing, but it could assume no negativ'^e 
form compensating the friction <»1 the 
machinery in the ascend : so that, on 
the whole, there was lost the whole 
increased friction of the machinery in 
the ascent, compensated by no corres- 
ponding diminution in the descent. 
7 ’hesc remarks the Professor stated to 
j))})iv exclusiwly to the case of inclined 
])lunes having an elevation greaterthan 
the angle of repose. 'Jdu* loss of jiower 
in this case he slated to be considerable, 
amonnling, ])erliaj)s, to one fiftli of the 
traction, and, since an inclined idane 
will not unfrequeiitly double or tuple 
the traction, aniountmg in the vliole to 
a f'onsideiahle fraction of the f(*'cc 
pxjiended and thetoal <’()risumed. '^I’he 
i^ie.itloss of ]»o\\'cr thus lesulting from 
tlie increased friction of the inaeliincrt m 
[111 ascent nol conipt’n'nted in the subse- 
iiucntdescent, the Piofessor stated 40 be 
a i element neglected in the ooTnjmtatioiis 
made on the expense of ditlcr- 
^nl lines of rad-road. 

Dr. Laidiier stated his entire concur- 
rence in all that had fallen faoin Pro- 
lessor Mo -eley, and then proceeded to 
tnter ujion tlie discussion of a variety 
(if facts of great interest and iinjiortance 
connected with the thetu y of rad-io.ids, 
to winch having had In?, attention of 
late called by fianpient examinations 
liefore committees of parliament, lie 
had devoted mucli lime 'I'he traction 
resulting from friction on a horizontal 
plane, he stated to have been estimated 
(htl'ercntly by different engineers, at 
from 8 lb. to lllb. per ton j Iroin some 
experiments of his own, made with , 
nineh care, he concluded it to be about 
7 iib., by which sum the traction was 
increased by each additional ton of 
loading. He alluded to a variety of 
circumstances by which this fraction 
may be modified, and mentioned, in 
particular, the effect which wetting the 
rail appeared to have upon it — the car- 
nages, after a shower of rain, travelling 
with much greater speed and facility 
than before it ; and he suggested, that 
Watering pots might, with great ad- 
vantage, be placed before a train of 


carriages, washing the rail continually 
for the wheels which were to follow it. 
The condition of the rail opposite to 
this, of its greatest freedom from fric- 
tion, was that in which it w^as covered 
with particles of eartli, triturated stone 
or du.st; to try the effect ofsthis condi- 
tion of the rail he had strewed sand on 
the surface of the rail, where it had an 
inclination above the angle of repose, 
and had found the fiietion of this sand 
sufficient to counteract the tendency of 
the train to descend by its giMvily. It 
having appeared, from some of Dr. 
Larmier’s remarks that lie considered 
the loss of force produced by the work- 
ing of a carnage over an inclined ])lane 
to result, from the neeessity of applying 
the break wliPii the angle is greater 
than that of rejiose, and from no other 
tlieorctieal cause, although jiractically 
there was a sacrifice 111 the working of 
the enguic by reason of the supertliious 
si ream thrown off* in the do, scent. Pro- 
fessor Mosedy inquired, w’hcthcr in the 
('vent of the steam thu'; lost being by 
some means husbanded from the peri- 
od when the train commenced its des- 
cent, and tlie break not put on, he 
would consider any force to be lost in 
the whole transit of the carnage over 
the incline. The Doctor having de- 
clared that to he his view of the matter. 
Professor Mosely stated that he had not 
then fully understood the bearing of 
his remarks, or did not agree in them. 
’’I’he resistance to the motion of the 
carriage, he again staled to be compos- 
ed of a constant element, and an cle- 
ment varying m every case with the 
traction : — the constant clement in 
working an incline, to be worked round 
tlie two sides of a triangle instead of 
tlie one side, which it would traverse 
if iliere were no incline; — and the 
other clement, varying with the trac- 
tion, and (le))eiulenL upon the friction 
of the machinery of the engine, to be 
greatly increased in the ascent of the 
plane, and to be evanescent in the des- 
cent ; thus presenting itself in the 
descent in no negative form, under 
which it might compensate the loss in 
the ascent. — The Section having been 
addressed by two of its members, whose 
names were unknown to us, one of 
whom stated the method of Avatering 
the rails to have been adopted with 
success on some of the tram-roads in 
Wales, the President rose and shortly 
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went over the arguments which had 
been used, and pointed out some of 
their practical relations, — mistaking, 
however, as it appears to us, a remark 
which had been made, that the effect 
of the friction of the train, as distin- 
guished froM the engine, would on the 
whole, be the same, whatever be the 
inclination of the plane ; this assertion 
(made by Professor Moseley) he ques- 
tioned ; not, it appears to us, having 
paid attention to the Professor's ex- 
planation, that this friction, varying 
in amount, as the co-sine of the incli- 
nation, and its whole effect being esti- 
mated by its amount, multiplied by the 
distance through which it operates, 
that product must, both in the ascent 
and the descent, vary as tbe product 
of the length of the plane by the co-sine 
of the inclination ; tliat is, it must vary 
as the horizontal base of the j)lane. and 
be the same as though the carriage 
were worked along that base instead 
of up the plane. 

The discussion here terrqinated, and 
Mr. Russell, of Edinburgh was called 
upon to lay before the Section the 
result of certain experiments, made by 
him, on the traction of boats in canals 
at different velocities. The researches 
of Mr, Russell on this subject had al- 
ready occupied the attention of the 
Association, and are published among 
the reports of its Iasi Meeting ; and it 
is one of many instances that may be 
produced of the advantages which have 
been already conferred by it on the 
cause of Practical Science, that the ap- 
probation which was so largely and so 
justly given to Mr. Russell's communi- 
cation of last year, has encouraged him 
to make these further investigations, of 
which this communication is the result. 

On the general principle, of the resis- 
tance of fluids to bodies moving in them, 
was grounded the conclusion, that it 
would be an impracticable thing to 
move the cumbrous boats upon canals 
at any but very low velocities, except 
by an expenditure of power so great 
that the ordinary methods of conveyance 
by roads would he cheaper. It was 
believed, that the resistance would in- 
crease with*' the velocity, by a law so 
rapid in its variation, that for two miles 
an hour speed, there would be four times 
the resistance of one mile ; for three 
miles, nine times that of one mile ; for 
four, sixteen times ; and so on, as the 


squares of the velocities Here, there 
was an obstacle to rapid communica. 
tion by canals, ^hich appeared insu- 
perable. Mr. <[iussell has shown that 
there is practically a circumstance which 
so completely modifles the application 
of this principle, that when over a cer- 
tain point of speed is attained, the re- 
sistance, instead of increasing when the 
speed is yet further increased, in point 
of fact dimini.shes. In one of his ex- 
periments, he found, for instance, that 
the resistance to the tractiofl of a canal 
boat, estimated by a dynamometer, 
increased with the velocity of its mo-* 
tion nearly according to the law of the 
squares, up to 7i miles per hour, being 
then 330lb ; the sjieed being then in- 
creased to 8^ miles per hour, instead of 
further increasing the resistance, fell 
to 21 01b. The speed was yet further 
increased, and it increased again the 
resistance to 23611) ; y^t, less, be it ob- 
served, than at miles; 12 miles an 
hour brought it to 35‘2U). Scarcely more 
than the resistance of 74 mes. These 
resdlts, confirmed by a number of others, 
had manifestly a practical application, 
and they have been applied to the Nvork- 
ing of fast canal boats in Scotland Mr 
Russell has devoted himself to the ex- 
planation of them. Ho slates, that 
where the water of a canal is disturbed 
by any (fause, as, for instance, the ad- 
mission of a rush of water momentarily 
into one e.xtremity of it, or the impeding 
of a body moving in it, there is genera- 
ted a certain wave, whose motion along 
the canal is altogether independent of 
the nature or velocity of the impulse 
given to it, and dependent only upon 
the depth of the canal ; its velocity being 
precisely that which a stone would ac- 
quire in falling flown one half the depth 
of the canal. With this velocity, the 
wave moves uniformly and steadily to 
4he very end of its motion, moving 
slower, (if the depth of the canal remain 
unchanged,) but only diminishes its di- 
mensions, until it disappears, and this 
not for a very considerable space. He 
stated, that he had himself followed 
waves a mile and a half, and that they 
had been traced unbroken for three miles 
from the spot where they originated. 

The velocity of the wave depending 
on the depth of the canal, it is manifest, 
that each canal, differing in depth from 
another, will have a (Merent velocity 
of wave, and that each part of tbe canal 
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differing from another will alter the 
velocity of its wave, and thus the waves 
near the sides will move slower than 
near the centre of the cai^l, if the side 
be shallower than the middle. How, 
then, have these facts their application 
to the phenomenon observed ? Thus, 
in the experiment described above the 
velocity of the wave, ascertained by 
• numerous experiments, wlis eight miles 
an hour. As long, then, as the boat 
moved at three, four, five, six, or seven 
miles an hour, it remained in the rear 
of the wave, the wave had no effect on 
It, as the law of the volocities was the 
theoretical law. At eight miles an hour 
the boat was, in point of fact, on the 
ivave, and it might, indeed, be seen 
about the centre of the boat lifting it out 
of the water and diminishing the trac- 
tion upon it. — (See Section A, Tuesday.) 

The reading of this paper was follow- 
ed by a discussion, in which Mr. 
Whewell, Professor Moseley, and Dr 
Larciner took a part, and the meeting 
adjourned. 

PUBLIC DrNXP:R AT THE IJOR- 
TICULTURAL ROOMS. * 

Nearly 500 person. s were present. Dr. 
Lloyd, Piovost of Tnrjty College, Dub- 
lin, in the Chaii — supported on his 
njrht by tlie Right Hcgj, the Masquis of 
Nofthamp on. Professor VVhewhel, Pro- 
fessor Hare (Philadelplua), Davies Gil- 
bert, Esq., Rev. W. Vernon Harcouit, 
Jotin Tayloi, Treasurer of fhe Associa- 
tion, Dr. Roget, Di. Macaituev, Dr. 
Bowring, &c. &c. On his left, by Dr. 
Dalton, Lord Nugent, Professor Pea- 
cock, Rev. W. Conyheare, T. Moore, 
Esq., Sir D. Brewster, Professor Mose- 
ley, Dr. Lardner, Dr. Lee, Sir Charles 
Lemon, Bart, Professor Henslow, &c. — 
The usual toasts were given, and the 
customary speeches made; and a little 
after seven the company ad journed to ' 
the 

general meeting at the thea- 
tre. 

Soon after the doors were opened the 
house was filled — gallery, pit, boxes — 
from the top to the bottom ; and it is 
presumed that not less than 2,000 persons 
must have been present. At eight 
0 clock the Rev. Dr. Lloyd, Provost of 
Trin. Coll. Dublin, took the chair, as 
President of last year's meeting. He 


soon after came forward, and thus ad- 
dressed the assembled members : — 

My Lords and Gentlemen. — Ever 
since the origin of this Association, I 
have looked forward to its annual meet- 
ings in the assured expectation of the 
highest intellectual enjoyrnejit; and it 
is scarcely necessary for me to add, that 
in these delightful anticipations I have 
never been tlisafipoiriled. Indeed, when 
I consider the purposes for which you 
are associated, and the powers by which 
those purposes are to lie effected, it 
would seern to rne impossible that any 
hope? of this kind, however sanguine, 
should end in disappointment; — for here 
It IS iny unspeakable pnvi'ege to mix 
with the 6?7i/e of this great country — with 
all that are distinguished hy talents and 
attainments in each of the numerous 
departments of science ; and not more 
distinguished liy those high qualifica- 
tions, than they are by the exalted pur- 
poses for which they are met together. 
Those purposes arc, hy a more rapid 
and extensive coniniunication of thi 
lights of ‘*cicnre as they are struck out, 
and by carrying the^e things home to 
the doors of all, to awaken to exertion 
those gigantic ])owcis of mind, which 
are not confined to a few favoured spots, 
but which are everywhere to be found ; 
and by establishing a more immediate 
and intimate communication among 
those engaged in kindred pursuits — to 
unite then exertions, as it were, into one 
simultaneous effort, and thereby to ac- 
celerate the progress of discovery in 
every line in which the mysteries of na- 
ture may be penetrated by the ingenuity 
and perseverance of man. 

Leaving to others to seek their intel- 
lectual entertainment in the way most 
agreeable to their own tastes, the efforts 
ot this Associdiion aie directed to the 
investigation of those realities liy which 
we are surrounded; and of the power 
with which they are invested, which, 
whilst they point to the being and the 
attributes of the One Great Source of 
all E-xistence, whom to know is to adore, 
do also constitute the means which He 
has placed within our reach, and in our 
hands, for the improvement of this our 
present condition. 

This is a labour in which all of every 
grade are alike interested, and in which 
all will, at least, bid you God speed. 
Accordingly, it will be observed, that 
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the regards of all, of humble as well as 
of those in the most exalted stations, are 
directed towards your proceedings i and 
that every where multitudes continue to 
press around you, not merely as curious 
spectators, but as active woikinen. 
Here the irschanic repairs to lay before 
you his inventions for giving increased 
effect to human industry, as well as tlie 
philosopher who seeks to vender the 
forces belonging to inanimate matter a 
substitute for manual labour, and there- 
by to ease mankind of more than half 
their toils; and here also the statesman 
seeks to perfect himself in the knowledge 
of the nature and extent of the materials 
at his disposal, for effecting tlie improve- 
ments be contemplates in the social 
edifice. 

Though myself unprofitable spectator 
of )’oiir exertions, 1 would claim »o be con- 
sidered as one greatly interested in your 
success. 1 am fully sensible that this is 
but a poor claim to the notice with which 
I have been honoured, and I cf.!! assure 
you, gentlemen, that any language at 
my command would be no less poor to 
convey the feelings it has excited; I can- 
not therefore trust myself in making the 
attempt, hut must confine myself to the 
simple declaration, that the feelings 
awakened by your unmerited kindness, 
far from any admix turo of self-com- 
placency, are those of the huni]>lej>t, as 
of the warmest gratitude. 

With respect to the Presidency itself, 
with which I have been so highly hon- 
oured, I think that it may be compared 
to a brilliant gem, to which it bears 
many striking analogies, but chiefly m 
this, that whilst it dignifies every thing 
with which it is connected, its own na- 
tive lustre can neither be imjiaired nor 
improved by any adventitious circum- 
stance. Yet in returning this precious 
gem with my unfeigned acknowledge- 
ments, you will permit me to offer my 
hearty congratulations, that the spb ndid 
setting it is now to receive, is in so much 
belter keeping with its own inherent 
beauty and its inesliniable value. 

At the conclusion of his address, Pro- 
vost Lloyd resigned the chair to the Mar- 
quis of Nertharapton, who immediately 
came forward and said, that he should 
mark his accession to sovereign power 
by an act of royal favour. Ladies were, 
by law, excluded from the platform 
reserved for the General Committee; but 


as there were many ladies greatly ihcon. 
venieiiced for want of seats, he would 
however, without fear of the imputation 
of tyranny, suspend that law, find invite 
as many to come upon the stage as at 
would admit. 

The Rev. Mr. Coneybeare (who acted 
as Vice President), said he would, with 
much pleasuie, countersign and issue 
the urdonnauce. 

The Maiquis then alluded to the 
cause which had deprived the meeting 
of Lord Laiisdowne's services : he was 
sure that theie was no person present 
wi o did not eel a sympathy for the 
afflicted father, and a sincere anxiety for 
the recovery of tlie suffering son.* The 
subject \vas a painful one; but tbc ill- 
ness of a young nobleman of such higli 
promise as the Eail of Kerry would, he 
was assured, be deemed a gncions 
affliction to all wfio knew his menu ; 
and secret prayers would be offered for 
hu recovery in every heart iti the as- 
sembly. 

Hu Lordship congratulated the 
meeting on the great accession of mein- 
bers winch the Association had recuv- 
ed lYi Bii'tol. Sonic peisons hud 
doubted the utility of tbe^ie rcumons , 
but it any sucdi sceptics were 
he would nply to tlieiii in the worth of 
the sublime.Nt epitaph ever wrHt(‘n, 
*• xVIonuiiicntum si quferis, circnri- 
spice.'^ Was it posaihle, wlu n so in niy 
euiighlened minds were thus brouglit 
together, — when such a blaze of liglu 
was thus kindled, that its cheering rays 
should not exleml to other minds, and 
light up in other Donorns t)m same holy 
lire? Tlie effects of stich assemblages 
were political and ‘‘moral. Here were 
men of every shade of . denomination 
and 0}>inioii Engaged in one united 
effort in the cause of science and truth 
— eminent men from foreign lands, 
'United by the glorious brotherhood ot 
mind, were here assembled, to cement 
the intellectual union of nations. Tins 
he regarded as a political result of the 
highest and most gratifying order. The 
moral effect of the Association arose 
from truth being the gieat object of all 
Its labour-*; and every truth directly 
led the mind to the consideration of the , 
Etemfil Being who had given us facul- 
ties to appreciate the wonders of his 

• Whose deaili, we me ioriy fu have lo «niionnre 
it haviiii ucciiM«(l till the da) oi Ihls 
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creation, and the wisdom by which the 
univci^eof matter was accommodated to 
the tinivorBe of mind. He alluded es- 
pecially to Astronomy, aS leading us to 
reflect on the Omniscience 

That had framfil «ncli Iniva. 

Which but to fiieiiS 4k Ntswion made imraoriaK 

Every true philosopher was a religious 
man ; and be who was not religious, 
was pro tanto not a philosopher. „ He 
need not recommend the foreign mem- 
bers to the attention of the citizens of 
Bristol : the' natal place of S^iastian 
Cabot was already too well acquainted 
with the advantages to bo derived from 
commercial intercoursa. with distant 
lands. He should, however, try to 
cidviit the ladies in the service of the As- 
sociation ; they already possessed great 
influence ; he would rather see it in- 
creased than diminished ; he wished that 
they could persuade their husbands and 
lovers that science was as licauceoua 
ns themselves. Seriously (said his 
Lordship) much is in their power : 
the lessons taught hy maternal love 
cling to memory with a fond tena- 
city which no future instructions 
can ever attain : they linger vhere 
tv hen other lessons have been effaced by 
worldly cares, or removed by more ur- 
gent interests : and who shall say that 
it was not the maternal affection point- 
ing out the beauties of a shell a butterfly 
• r a flovvei, that first liglited u[> the 
Fparks of genius in many an infant 
breast, which now is shinigg gloriously 
torth, the pride and wonder of the 
'^'orld ? 

Dr. Daubeny, the Secretary, then 
read the following 

REPORT, 

Gentlemen, — 'Fhe practice of the 
Three preceding Anniversaries has pre- 
pared you to expect, at the first Gene- 
ral Meeting that may be held, a shoit 
address, e.xplanatory of the nature of, 
those scientifle objects which had chiefly 
occupied the Association on the former 
occasion, and, in particular, of the con- 
tents of the Iasi published Volume of 
Transactions, in which the results of 
your labours are recorded. This it has 
hitherto been usual for the Local Secre- 
taries of the year to prepare ; and it 
seemed but a fair division of labour 
that such a task should, in the present 
in8t;ance, be allotted to the one on whom 
troni unavoidable circumstances, the 
iiraller share in the other duties of the 


office had devolved. It was this con- 
sideration, indeed, which reconciled me 
to the undertaking ; for had I not felt 
that the framing of this Address was 
only part of the functions of the Secretary 
that could be discharged at a distance 
from the intended place of nVeeting, and 
that the time of my colleague would be 
engrossed by the preparatory arrange- 
ments, in which from my absence, I 
was unable till lately to participate, I 
should have shrunk from the responsi- 
bility of a task which involved the con- 
sideration of questions of a high and 
abstruse character, to several of which 
I feel myself but ill-qualified to do jus- 
tice. It is therefore with extreme dif- 
fidence that I enter upon a task which 
has, at formei' meetings, been executed 
by men so eminent in science and pre- 
sume, though one of the humblest 
members of this great body, to exhibit to 
you a brief sketch of the labours of some 
of those individuals, whose presence 
amongst us sheds a lustre over our 
proceedings, and has contributed, more 
than any other circumstance, to draw 
together tins great concourse hero 
assembled. 

There is, indeed, one circumstance, 
and one only that gives me some claim to 
address you I mean that of my having 
attended at all the meetings of this As- 
^sociatiori up to the ])resent time, and 
hence having traced its progress through 
all its various stages, from its first small 
beginnings at York, up to this period 
of Its full maturity, and having thus 
been enabled, by an actual participation 
in the business of all meetings, to form a 
juster estimate of the real condition of 
the Association, and of the services it 
has rendered to science, than could 
have been collected by the public at 
large. 

Thus circumstanced. I have become 
sensible of resAilts, flowing from the 
meetings of this great body, which can 
scarcely figure in a Report, or find ex- 
pression in the accounts transmitted by 
the periodical yiress,— -1 have been struck 
by the enthnsiasm elicited by the eon- 
coursc of congenial minds — the friend- 
ships formed and cemented — the trains 
of experiment first suggested, or prose- 
cuted anew after being long abandoned ; 
above all, the awakening of the public 
mind to the just claims of Sciencea by 
the celebracioD of theae Anniversaries. 
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Bat it seems almost superfluous to 
dilate, to those actually present at such 
a meetinf^ as this on topics of the above 
description,, when the mere fact of iheir 
bein^f con^?reg^ate(l here in such num- 
bers, conveys the best assurance that 
such is alre<».dy their conviction. Nor 
is it merely the assembling of so lar^jje 
a portion of the respectable inhabitants 
of this city and neighbourhood, nor yet 
the attractinsr from a distance so ^reat 
a nuinlier of the mere amateurs of 
science, which justifies me in this con- 
clusion, but it is the presence of so 
maUy hard-working*, so many successful 
cultivators of physical re -search, and 
their devoting to the service of the As- 
sociation that most valuable of their 
possessions, their lime, u^ch gives me 
a rij(ht to assume, tliat the minds of 
those qualified to iud;re on such mat- 
ters, are already made ufi resiiocimg the 
benefleial influence which this Asso- 
ciation is exerting. The vohimo, in- 
deed, which now lies upon the table, 
and which contains the rcsnlts of our 
last year's proceedings, not only amjdy 
sustains the former character of these 
Transactions, but even shows mote 
strongly than those which have preceded 
it, the power which the Association has 
been exercising in the direct ad var ce- 
ment of Science. It contains, in the 
first place, several valuable rontribiUious 
to our knowledge of Magnetism — a 
branch of science which, within a few 
years, stood in a manner isolated from 
the rest, but which now, thanks to the 
researches of living philosophers, is 
shown to be intimately connected with, 
or rather to be one of the manifestations 
of that mysterious, but all-pervading 
power, which seems to be displayed not 
less in those molecular attractions that 
bind together the elernenis of every 
compound body, than in the direction 
imparted to the loadstone ; perhaps even 
in the light and heat which attend upon 
combustion, no less than in the awful 
phenomena of a thurder storm. 

Considering the connexion that sub- 
sists between the science of Heat, Elec- 
tricity, and Magnetism, and considering, 
likewise the efforts made with variou.s 
degress of success, and by men of very 
unequal pretensions, to develope the 
laws of each of these sciences in accord- 
ance with mathematical formulae, one 
cannot wonder that the Association 
should have been anxious to assign to a 


member, no less distinguisbi^d for the 
depth of his mathematical attainments, 

than for the range of his acquaintance 
with modern setence, the task of dra\y. 
ing up a Report on the theories of these 
three departments of Physics, consider- 
ed in relation one to the other. This, 
accordingly, has been executed by Mr. 
Whewell, whpse Report stands at the 
corn j[Ticn cement of the volume. 

The point of view in w*hich he was 
divecicd to contemplaie the subject, 
])osses#s an interest to all ♦who are en- 
gaged in the investigation of natural 
phenomena, whatever may have been 
the particular to which their re- 

searches have been directed. 

All the physical sciences aspire to be- 
come in time mathematical : the summit 
of their ambition, and the ultimate aim 
of the efforts of their votaries, is to ob- 
tain their recognition as the worthy 
sisters of the noblest of these sciences — 
Physical Astionorny. But their reception 
into this pnvclegeii and exalted order is 
not a point to be lightly conceded; nor 
are'- the speculations of modern times to 
beadinitrcd into this august circle, mere- 
ly be^'ause tlicir admirers have chosen 
to cast over them a garb, oftentimes ill- 
filling and inapprojinate, of mathemati- 
cal symbols. Ton eight the credentials 
of the three pliysical sciences which have 
been [H*unted out as mathematical, was 
theiefore a proper office for the Associa- 
tion to impose ii[)on one of its members; 
and I belie i;e it will be found that no 
small light has been thrown upon the 
subject by the manner in which that 
trust has been discharged. 

With regard, however, to Magnetism, 
which forms one of the subjects of Mr. 
WhewelTs Report, much still remains 
to be done, before the mathematician 
can flatter himself that a secure founda- 
tion for his calculations has been esta- 
jblished ; and the materials for this foun- 
dation must be c«.»lleclt d from such a 
variety of isolated points, distant one 
from the other, both in time and place, 
dependant for their accuracy upon the 
occurence of favourable circumstances, 
and, after all, demanding from the ob- 
server an uncommon union of skill and 
experience, that there is perhaps no sci- 
entific undertaking for which the 
co-operation of public bodies, and even 
of governments, is more imperiously 
demanded ; and the Association has, in 
consequence, both engaged its members 
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in th« prosecution of these researches, 
and has proposed to obtain for them the 
national assistance. To call the atten- 
tion therefore of the scientific world, in 
a jrreater de^reei to the present condi- 
tion of our knowledge as to Terrestrial 
Magnetism, was the object of Captain 
Sabine’s Report in the present volume 
of these Transaction ; arid this he has 
accomplished by presenting us with an 
elaborate abstract of the work which 
Professor HunsteenjOf Copenhagen, had 
published upon that subject. 

This mathematician, in the year 1811, 
constructed a chart, in which were laid 
down, so far as could ascertained the 
linesof equal variation and dip of themag- 
netic needle in all parts of the world. It is 
curious to observe the degree of coinci- 
dence which exists between these 
lines representing the distribution of 
the magnetic force, and the isothermal 
lines by which Humboldt has expressed 
the distribution of heat over the earth's 
fiurface ; and this apparent connexion, 
the cause of which remains a mystery, 
is calculated to stimulate our zeal for 
investigating the idicnomena of both. 
Nor is it less interesting to trace in 
what degree these later observations 
appear to confirm the general couclii- 
sion arrived at by the celebiated Halley 
more than a century beforg. That 
astronom^'r had inferred, from a general 
review of all that was then known with 
regard to the variation and dip of the 
needle, that there must ^he tno mag- 
netic axes; whilst the gradual shifting 
of the line of no variation from west to 
east, led him to propose the ingcnioU'*, 
though whimsical hypothesis, of a 
moveable globe existing in the interior 
of the earth we inhabit, actuated by 
the same forces as those which propel 
the hollow sphere surrounding it, and, 
like it, possessing a noith and south 
magnetic pole. This interior globe, if* 
it be supposed to move with somewhat 
less rapidity than the exterior shell, 
might, as he concieved, produce a 
gradual shifting of poles from east to 
west, and thus account for the difference 
observed from time to time in the posi- 
tion of the magnetic axes. 

Now the researches of Professor 
Hansteen confirm the existence of two 
magnetic axes, though they led him to 
discard the hypothesis by which Hal- 
ley accounted for their progressive shift- 
ing, which, indeed, the recently dis- 


covered connexion between Electricity 
and Magnetism gives us hopes of ex- 
plaining more satisfactorily, as has been 
shown by Professor Christie in the Re- 
port reail by him at our third meeting. 

Since the publication, however, of 
the great work to which hfte Magnetic 
Chart is appended, Professor Hansteen, 
aware of the mystery which still over- 
hangs the subject, has been zealously 
employed in attempting to remove it, 
by ascertaining the prc-»ent state and 
progressive change of the magnetic 
forc(?s. lie has accordingly employed 
himself in making observations on the 
line of no variation, or, as he prefers to 
call it, the line of convergence which 
])asse.s through Siberia ; and, by a for- 
tunate concurrence of circumstances, 
the north-western expedition lately un- 
dertaken by British navigators, has af- 
forded the means of obtaining, at the 
very same time, corresponding ones on 
the siiiiiLir line, which extends from 
Hudson’s Bay through the United 
States of America. Thus the position 
of these lines in these two most inter- 
esting localities, has been almost simul- 
taneously delcrinincd with an exact- 
ness before unetpiallcd. 

In conjunction Avith Captain Sabine, 
Professor Lloyd, of Dublin, has con- 
tributed, in anotherway, at the instance 
of the .Association, to extend our ac- 
quaintance Muth the empirical Ihavs of 
this interesting department of science. 
This they have effected by determining 
the dij) and variation of the magnetic 
needle in different parts of Ireland, 
which it was considered the more im- 
jiortant to ascertain, from the situation 
of that island m the most westerly point 
of Eunipe, at which observations could 
be instituted. 

The distribution of the earth’s mag- 
netism through this country was deter- 
mined by the above named observers, 
first by a separate series of observations 
relating to the force of that portion of 
the magnetic influence which operates 
horizontally; secondly, by a similar 
seiics on the dip of the needle; thirdly, 
by means of observations both on the 
dip and intensity of the magiieiic force 
made at the same time and with the 
same instruments. 

It would occupy too much of the 
time of the Association, were T to 
attei^apt to point out, however briefly, 
the precautions adojited, andthe coitcc- 
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tions i|>plied ‘m order to arrive it 
accurate results. 1 shall ^erefore only 
remark, that the method by which the 
iatensi^ of the magnetic force was 
ascertained, resembles in principle that 
by which philosophers determine the 
ibree of gravity. For as a pendulum 
i^hen set in motion oscillates on either 
side of the verticle line by the force 
of gravity, so the needle, when 
d^wn out of its natural position. 

oscillate on either side of the 
magnetic meridian by the earth’s 
magnetic force, and hence, in either 
case the force may be inferred to 
vary, • inversely as the square of the 
lime in which a certain number of vi- 
brations are performed. In order, 
however, to arrive at trustworthy re- 
aults, many precautions must be adopt- 
ed, which are pointed«out in detail in 
Professor Lloyd’s memoir, and in par- 
ticular one relating to temperature ; 
It being found that the same needle 
will vary in force about 1-4 OOOth part 
for every degree of Fahrenheit, Hav- 
ing, however, arrived at a determina- 
tion of the intensity of the magnetic 
toce at the two extremities of the Is- 
land by a sufficiently extended series 
of observations, namely, at Limerick 
by Captain Sabine, and at Dublin by 
Professor Lloyd, and having compared 
the results with those obtained by 
means of the same needles at a &ipot out 
of Ireland, whose magnetic intensity 
had been previously settled, by avail- 
ing themselves of the observations of 
Captain James Ross, at London, our 
aumors proceed to estimate the rela- 
tive intensity of the magnetic force at 
twenty. five different places within the 
compass of Ireland, by observations 
made at each of these simultaneously 
with others at Dublin or at Limerick. 
They thus obtained data by which to ex- 
hibit the law of lerrestnal MagnitUm in 
Ireland, in a similar manner to that by 
which Humboldt laid down the laws 
of the distribution of Terrestrial Heat. 
The same principal was adopted in 
determining the lines of dip as of in- 
tensity, and the general result was ob- 
tained, that the angle which the lines 
of dip in Ireland make with the meri- 
dian of Dublin is 500 48’, and that the 
dip increases one degree for every dis- 
tance 10 of miles in a direction perpen- 
dicular to these lines. 

The preceding method of estimating 


the iatenaity by the number of vibnu 
tions in a given time, only applies to 
that portion of the earth's magnetic 
force which Derates in a hotisontal di- 
rection. In order, therefore, to deter- 
mine the whole amount of this force, 
ovservations, of the kind above alluded 
to, must be combined with others on the 
dip. This third series accordingly was 
instituted at twenty-three different sta- 
tions in Ireland, and the result arrived 
at was, that the lines of absolute inten- 
81 ty make an angle of 330 4X>* with the 
meridian of Dublin, and that the inten- 
sity increased in a direction perpendi- 
cular to these lines by the 1-lOOth part 
for every 95 miles of distance. 

'Fhe im])ortance of these researches in 
extending our knowledge of Terrestrial 
Magnetism, and affording the data on 
which a correct theory with respect to 
this subject may hereafter be based, will 
be felt even by those who do not fully 
appreciate the skill and labour they re- 
quired, and no better proof could be 
afforded of the substantial benefits aris- 
ing*^ from such an institution as the Bri- 
tish Association, than that of having 
originated such an inquiry 

On ^he subject of Heat, Dr. Hudson, 
of Dublin, has detailed some experiments 
the tenor of which he considers incom- 
patible with the commonly received the- 
ory resfkcting its radiation, which we 
owT to Professor Frevost, of Geneva, in- 
asmuch as their tendency would be to 
establish that cold is equally radiated 
with heal — a result inconsistent with the 
notion of the former being a negative 
quality. He consequently leans rather 
to the views of Professor Leslie, who 
supposed beat to be radiated in conse- 
quence of the alternate expansion and 
contraction of the air around, producing 
a series of aerial pulses. 

In compliance with a wish expressed 
by the Meteorological Committee, Dr. 
Apjohn has investigated the theory of 
the Wet-bulb Hygrometer, and commu- 
nicated an account of his experiments 
on this subject at the Dublin Meeting. 
His paper, having been already publish- 
ed in the 'J'ransaction of the Dublin 
Academy, does not appear in our Re- 
port, which, however, contains two very 
interesting communications on subjects 
of Meteoiology. 

Mr. Snow Harris has presented a 
statement of the variations of the ther- 
mometer at the Plymouth Dock-yard, 
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as noted down by the wardens and of- 
deers of the watch, during every hour 
of the day and night, commencing on 
the lat, of May, 1832, add terminating 
in December, 1834, whicli are also 
checked by a concurrent series of ther> 
mometrical observation, registered eve- 
ry two hours, at the request of the Asso- 
ciation, by the late lamer)j;ed Mr. Har- 
vey. 

Thus have been afforded us, for two 
complete years, observations to con- 
trast with tHbse taken during 1834 and 
1835, at Lieth Fort, under the superin- 
tendence of the Royal Society of Edin- 
burgh. 

Mr. Snow Harris has deduced from 
an everage of these observations the 
following important results : — 

Ist, The mean temperature of various 
seasons, as well as that of the entire 
year. 

2ndly, The daily progression of tem- 
perature. 

3rdly, The two periods of each day 
at which the mean temperature occurs. 

4thly, The relation between the mfean 
temperature of the whole twenty-four 
hours, and that of any single hour? 

5thly, The average daily range for 
each month 

6thly, The form of the curves des- 
cribed by the march of the temoerature 
between given periods of the flay and 
night. 

In this manner has been accomplish- 
ed one of the first undertakings suggest- 
ed by the British Association to its num- 
bers, and promoted by its funds, and the 
true form of the diurnal and annual 
curves in an important station of our 
southern coast been attained, as a stan- 
dard of comparsion with that arrived at 
by Sir David Brewster in the latitude of 
Edinburgh, and from which they exhi- 
bit in the results some extremely curi- 
ous and important discrepancies. • 

Professor Phillips and Mr. Gray have 
presented us with a continuation of 
those curious observations on the Quan- 
tities of Ilain falling at dilFerent eleva- 
tions, which had formed the subject of 
two preceding communications publish- 
ed in these Transactions. 

In the first series of these, it had been 
shown that the difference between the 
quantities of rain that fell depended on 
two conditions^! St. the height, and 2nd- 
ly, the temperature; the former circum- 
stance determining the ratio of the dif- 


ference between the two stations, and 
the latter its amount. 

In the second series he showed diat 
the ratio likewise varied at different 
seasons. 

The present or third scries presente 
us with a formula for expressing these 
variations, and points out its corespon- 
dence with the observations made. 

That the quantity of rain which falls 
should be greater at lower than at high- 
er elevations, is a result which, though 
at first sight it may to appear parado- 
xical is quickly perceived to harmonize 
with the fact, that drops of rain descend 
from a colder to a warmer atmosphere 
and consequently condence a portion of 
the aqueous vapour which exists sus- 
pended in the lower strata. But that 
the rate of increase should actually be 
found reducible so nearly to a mathe- 
matical formula, is certainly far more 
than could have been expected, and its 
successful accomplishment is calculated 
to give us hopes that other meteorolo- 
gical phenomena, which seem at present 
so capricious as to baffle all calculation, 
may at length he found reducible to 
certain fixed principles. So far as relates 
to the rain that falls at York, the results 
are regarded by Professor Phillips as 
sufficiently complete, but he strongly 
urges the advantage of instituting in 
other spots selected m difftTent parts of 
the kingdom siinilarohscrvations, which, 
if executed simultaneously, would 
mutually illustrate each other, and he 
likely to throw much additional light on 
the theory of rain, and on the distribu- 
tion of vapour at different heights 

An important practical paper has 
been published in our Transactions of 
this year by Mr. Eaton Hodgkinson, on 
the effect of impact upon beams. It is a 
continuation of some researches which 
he communicated at the preceding 
Meeting, on the collision of imperfectly 
elastic bodies. In these experiments he 
had laid down the general principles 
relating to the collision of bodies of dif- 
ferent natures, and had obtained, a- 
mongst other results the following,-— 
namely, that all rigid bodies possess 
some degree of elasticity, and that a- 
mongst bodies of the same class the 
hardest are generally the most elastic. 

It remained to be seen whether this 
difference in elasticity influenced the 
force of their impact, and this he has 
shown in his present memoir not to he 
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the caee, the hardest and most elastic 
substances producing nb more effects 
upon a beam, than any eoft inelastic 
body of equal weight. Vaiious other 
conclusions of much practical as well as 
theoretical importance are stated in the 
above paper, and the results are sever- 
ally borne out by an elaborate and care- 
fuiaeries of experiments. 

Our Foreign Associatie, Mons. 
Quetelet, has presented to us a sketch 
of the progress and actual state 
of the Mathematical and Physical 
Sciences in Belgium, of interest, notonly 
from the information it conveys, hut 
likewise as the contribution of a di<;tin- 
guished foreigner, who had evinced al- 
ready his respect for this Association 
by attending one of its meetings. The 
appearance of this Report, together with 
that published in the preceding volume 
by Professor Rogers, of Philadelpbi, on 
the Geology of North America, I re- 
gard 88 a new proof of our prosperity. 
It shows that the Association has begun 
to exert an influence over the progress 
of Science, extending even beyond the 
sphere which by its name of Butisb,it 
claims for its own, and that it has enlis- 
ted in its behalf the sympathies, not only 
of our Transatlantic brethren, who speak 
the same language, and boast of a com- 
mon e.xtraction, but likewise of those 
Continental nationvS, from whom we 
had so long been severed. 

On the subject of Chemistry, our 
transactions of this year contain only a 
short report by Dr. l\rner. explanatory 
of the sentiments of the members of the 
Committee which had been appointed 
the preceding year, to consider whether 
or not it would be possible to recommend 
some uniform system of Notation, which, 
coming forward under the sanction of 
the most distinguished British chemists, 
might obtain universal recognition. In 
the discussion which took place when 
this subject was brought before us at 
Dublin, three systems of Notation were 
proposed, differing one from the other, 
no less in principle, than in the end 
proposed by their adoption; — the first 
was that suggested by the venerable 
founder ofj^he Atomic Theory, Dr. Dal- 
ton, who aimed at e.vpressing by his 
mode of notation not merely the 
number of atoms of each ingredient 
which unite to , form a given com- 
pound, but likewise the very mode 
of their union, the supposed col- 


location ^nfr'the different atoms re- 
spectively one to the other. He pro- 
posed, therefore a sort of pictorial repre- 
sentation of fiach compound which he 
specified, just as in the infitiOy Of wri- 
ting, each substance was indecated ; not 
by an arbitrary character, but by a sign 
bearing some remote resemblance to 
the object itsoT. This, therefore, may 
be denominated the Hieroglyphical 
mode of Chemical Notation ; it was of 
great use in the infancy of the Atomic 
Theory, in familiarizing the minds of 
men of science to the mode in which 
combinations take place, and thus paved 
a m<»re ready way to the reception of 
this important doctrine. Even now, u 
may have its advantages in conveying 
to the mind of a learner, a clearer notion 
of the number and relation of the ele- 
ments of a compound body one to the 
other ; and in those which consist only of 
two or three elements; a syrnboliciepie- 
ficntation after Dr. Dalton's plan might 
be nearly as concise as any other. But it 
would be difficult, consistently with bre- 
vity, to express in this manner any of 
those more complicated combinations 
that fhcet us in every stage of modern 
chemical inquiry, as ior instance, in the 
compounds ot Cyanogen, or in pioximate 
principles of organic hte. 

The second mode of Notation is that 
in which the method arlofited in Alge- 
bra is applied to meet the purposes of 
ChemHlry. Tins method, whilst it is 
recommendei^. by its greater perspicuity, 
and by its being intelligible to all cdu- 
ca»ed persons, has the advantage also 
of involving no hypothesis, and being 
equally available by persons who may 
have taken up the most opjKKsite views 
of the collocation of ilie several atoms, 
or who dismiss the question as altoge- 
ther foreign to their consideration. This 
therefore, may t e compared to the 
alphabetical mode of writing in use 
amongst all civilized nations ; the cha- 
racters indeed may differ, the words for- 
med by a combination of these charac- 
ters may be very various, but the prin- 
ciples on which they are put together 
to express certain sounds and ideas are 
in all countries the samei 

The third method of Notation^ u bich 
has been recommended by the authority 
of severalgreatContincntal chemists, and 
especially of Berzelius, resembles rather 
a system of shorthand than one of ordi- 
nary writing ; its express object being 
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w abl^revinte, $o far as is consistent 
with perspicuity, the mode of Notation 
last described. But although most che- 
mists mav find it convenient to employ 
some of these abbreviated forms of ex- 
pression, it seems doubtful whether any 
particular amount of them can be re- 
commended for general adoption, since 
the necessitj^ for it will vary according 
to the habits of the individual, the na- 
ture of his inquiries, and the objects for 
which his notes are designed. 

A chemist, for example, the character 
of whose mind enables him quickly to 
perceive, and clearly to recollect minute 
distinctions, may find a much more ab- 
breviated style of Notation convenient, 
than would be at all advisable to others; 
one who is engaged in the analysis of 
organic compounds will be more sensi- 
ble of the utility of such syinliols, than 
another who isconveisant chiefly with a 
less complicated class of combinatirms : 
acd one who notes down the results of 
his experiments for the benefit of private 
refertnee, and not with any irninedjate 
lew to others, may indulge in a more 
concise and coinjilex system of Notation, 
than would be convenient, where e*ither 
of the latter objects were contemplated. 

As the shortest road is [iroverbially 
not always the most expeditious, so 
in Chemical Notation more time may 
olten be lost in collecting our own 
blunders and those of the compositor, 
where dots and commas of^ many sorts 
are introduced in the place of initial 
letters to express certain elements, than 
was gained hy the inme compendious 
nieihod of cxjiression employed. Add 
to which, in the pieference given to one 
set of dots over another, or in the parti- 
cular collocation of tlicm, above, below 
or at the side of the symbol to which 
they are referred, we have no fixed 
piinciple to guide us, and can iherefure^ 
only be determined by tlie greater or 
less frequent adoption of one method 
than of another. 

Perhaps, therefore, all that can be 
hoped from a Committe of BritisU 
Chemists would be, to set forward the 
the various uses of some system of Che- 
mical Notation, the purposes for which 
each of those brought before them seems 
chiefly applicable, and the degree of pre- 
valence which one has obtained over the 
rest. 


If I may be allowed lo oRer my own 
humble opinion on a point which has 
been so much debated amongst British 
chemists, I should remark that for the 
purpose of rendering more intelligible to 
beginners the mode in which various bo- 
dies are supposed to combine^ the Dalto- 
nian method of Notation may still be of 
use, justas pictorial representation often 
comes in aid of verbal description to 
convey the idea of a fomplex object. But 
thatwheie the design is to stale in the 
clearest, anei least hyiioi helical terms, 
the pature of a series of combinations, a 
mode of Notation as closely as possible | 
approaching to that adopted in algebra 
seems preferalile — remembering always 
that as in algebra we omit certain signs 
for the sake of greater brevity, so it may 
be allowable to do in applying its princi- 
ples to Chemistry, these abbreviations 
being of course the most advisable in 
cases where by reason of the greater num- 
ber of elements involved, ihe e.xpre8sion 
of them at whole length would occupy 
so much space as to prevent the whole 
from !)eing cornpiehended at a glance. 

The above remarks will not, I believe, 
be found inconsistent with the spirit of 
the brief report which Dr. Turner has 
communicated, and which is to the fol- 
lowing effect : — 

Isf. That the majority of the Commit- 
tee concur in approving of the employ- 
ment of that system of Notation which is 
already in general use on the Continent, 
though there exist among them some 
difference of opinion on points of detail. 

2ndly. That they think it desirable not 
to deviate in the inannerofNotationfroru 
algebraic usage, except so far as conve- 
nience requires 

And 3dly. That it would save much ' 
confusion if every chemist would state 
explicitly the exact quantities which hs 
intends to represent hy his symliols. 

But I must hasten on to those few 
other Reports which the present volume 
contains, but on which I shall have the 
less to say, as they relate to sub jects con- 
nected with Anatomy and Ph)^siology, of 
less general interest to a mixed audi- 
ence. 

Dr. Jacob has replied to a query pro- 
posed by the Zoological Committee at a 
former meeting with respect to the uses 
of the infra-orbital cavites in Deers and 
Antelopes, and has prozmunced them to 
be designed as the recefUacles of a pecu- 
liar odoriferous secretion. 



^24 QUANTITIES OF EI^RQTRICITy 

Dr. HoJgkin and Dr. Roupell have 
detailed a series nf e:tpeninents and 
obsen'^ations relative to the specific mode 
of action of acrid poison which, 
fvKcther at once introduced into the sto- 
mach, or the circulation, by injection 
into the ve^ns, seem to operate primarily 
in the same manner as irritants to the 
mucous membrane. The Dublin Sub- 
committee, appointed for the purpose, 
have given in a report connected with a 
subject of great pathological interest, 
rOitpecting which none but the exf)erien- 
ced medical practitionerought to pretend 
topiisB a decided judgment ; — neverthe- 
less, when I look back to the early 
period of my own professional studies, 
and recollect the obscurity in which 
diseases of the heart appeared then to 
be involved, when their remedy seemed 
so desperate, as to suggest to one of the 
most distinguished writers on the subject 
the motto * Hasret lateri lethalis arundo* 
as appropriate to his work and as signi- 
ficant of the probabilities of cure, and 
when their very nature was known but 
partially, and could only be guessed at 
by methods purely empirical, — when I 
recollect all this. I cannot refrain from 
congratulating those of my brethernwho 
are engaged in the duties of the profes- 
sion from which I am myself a deserter, 
on the discovery of a new instrurnent of 
investigation in diseases of this nature, 
the use of which being founded on phy- 
siological principles, seem susceptible of 
greater improvement and more extended 
application in proportion as our know, 
ledge of the animal economy advances. 

But in order properly to avail our- 
selves of the indications of descase af- 
forded by the differences of sound trans- 
mitted through the integuments by the 
heart, it is necessary that we should be 
acquainted with the nature of its pulsa- 
tions, and of the sounds occasioned by 
them in a healthy state, and this infor- 
mation it has been the object of the Dub- 
lin Sub-committee to embody in the 
report which was communicated by them 
last year to the Medical Section. 

Such are the principle contents of the 
volume which records the scientific la- 
bours instituted at the express sugges- 
tion of the general body, and prepared 
for its last Meeting; but, exclusively of 
these, many very valnable and elaborate 
investigations submitted to the 

several SectionsiWithout any such soli- 
citation. 


APPRECIABLE BY THE BALANCE. 

I may instance in particular the views 
with respect to the classification and the 
geological distribution of Fishes, ex- 
pounded to us^with so miicli ability by 
Mons. Agassiz, whose important labour 
might perhaps have been suspended, 
but for the timely assistance dealt out to 
him by this body, and the opportunities 
which its Meetings afforded, for giving 
them that pulflicity which tney deserved. 

I may point out likewise the impor- 
tant results submitted to the Geological 
Section by Mr. Murchidon«and Profes- 
sor Sedgwick, with reference to the Si- 
lurian formations of Wales and Shrop- 
shire, and the multitude of facts illus- 
trative of the physical structure of Ire- 
land, which were elicited by the exhibi- 
tion of Mr. Griffith’s Geological Map. 
an undertaking which, coupled with the 
researches of Mr. Mackay on the plants 
indigenous to that country, promises to 
render us as w'ell acquainted with the 
Natural History of this portion of the 
Empire, as we already are with respect 
to Great Britain itself. 

Nor must I forget the researches on 
Comparative Anatomy laid before the 
Medical Section by Dr. Houston, who 
pointed out the existence of reservoirs 
connected with the veins leading to the 
lungs in the Cetacea, an admirable con- 
trivance, by which Nature has provided 
for the unobstructed circulation of their 
blood, in spite of the enormous pressure 
which they have to sustain at the great 
depths to which they are wont to 
dive. 

The Members of the Association had 
also the satisfaction of witnessing the 
ingenious manner in which Mr. Snow 
Harris contrives to render quantities of 
Electricity appreciable by the balance, 
like those of any gross material sub- 
stance ; whilst such as could enter 
upon the more refined branches of 
jnatbematical analysis must have listen- 
ed with profound interest to the exposi 
tiod given by Professor Hamilton, of 
the ingenious labours of Jerrand, of 
this city, in solving Equations of the 
higher orders. 

What proportion of such inquiries 
may be attributable to the influence of 
this Association, and how much might 
have been merely the result of that in- 
creased taste for physical research to 
which the Association itself owes its 
existence, I do not pretend to determine ; 
this however; at least, mist be allowed. 
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that many of the moat important trutha 
communicated* tnipfht have been lonsf 
in winning their way to general recog- 
nition, and in ridding ^em selves of 
those exaggerated and mistaken views 
which are the coinmo » accoinpaniinenta 
of every infant discovery, had it not 
been for the opportunities which these 
Meetings alTgrd, of examining the very 
authors of them, with respcet to their 
own inquiries ; of confronting them 
with others who have prosecuted simi- 
lar trains of Research ; of questioning 
them with respect to the more douhlful 
and difficult points involved ; and of ob- 
taining from them, in many instances 
an exhibition of the very experiments 
by which they had been led to their 
conclasions. And it is this personal in- 
tercourse with the authors of these great 
revolutions in Science, which in itself 
constitutes one of the principal charms 
of these meeting-j. Who would not 
haec listened with delight to a Newton, 
bad he condescended to converse on 
the great truths of Astronomy ; to a 
Jussieu, imparting to a circle of his 
intimates in his own garden at Trianon, 
thoseglirnpses with re^iiectlo the natittal 
relntions of plans, which he found it so 
difficult to reduce to writing ; or to a 
Linnaeus, discussing at Oxford his then 
novel views with respect to the vegeta- 
ble kingdom, and winning from the 
reluctant Dillenius a tardy acknowledg 
ment of their merits ? And in like 
manner, who does not value the privilege 
of hearing a Dalton diiicourseon these 
occasions on his own AtomicTheory,o»* a 
Faraday, (who, however, I regret to say, 
IS on this occasion prevented by illness 
from attending), explain orally the steps 
by w^hich he has traced the relations be- 
tween Electricity and Magnetism, al- 
though every one is aware that the prin- 
cipal facts, both wuth respect to the one 
and the other, have long since been made 
public by their respective author*;, and 
nave been abundantly commented upon 
by others. And nowhere, perhaps, is 
It more desirable to instil those senti- 
ments to which I have alluded, than 
within the precincts of those provincial 
cities which the Association now pro- 
poses to visit. The inhabitants of those 
threat emporiums of Commerce and Ma- 
nufactures are indeed often enough re- 
minded that yirocesses directed by the 
guidance of Chemistry and Mechanics 
cimstitute the very basis of their pros- 


perity, but they are too apt to regard 
these and other kindred sciences* a» the 
instruments merely of material wealth# 
and to deem it superfluous to prosecute 
them further than they are seen to con- 
duce to that one end. That such no- 
tions are short-sighted. c;,;nVith refer- 
ence to the j)racu«ai applications of the 
AiL-.it would not he difficult to show ; 
but lam anihitions to place the question 
on a higher ground, and the presence 
amongbiuh ot such iuduiduals us 1 have 
mentitmed, will do more towards that 
object than volumes of argument would 
effect. It will couvinco us at least, that 
other roads to distinction beddesthat 
of mere wealth are optned to us through 
the instrumentality of the Sciences, 
for although, thanks to ihe. epirit of the 
age, which m thi** respect at least stands 
advantageously uiKtingui'hpd from those 
preceding it, the discoverers of import- 
ant truths are not, as hertofore, allowed 
to languish in absolute poverty, yet the 
debt which Society ovres; to them would 
be but inadequate’ y paid nere it not for 
the tubule of respect and admiration 
which is ielt to be. their due. 

ft has '»*r!ecd been sometimes object- 
ed, that too laige a shar** of public at- 
tention is m tins age directed to the 
Physical Sciences, and that ilie study 
of ihu liuman mind, the cultivation of 
literature, and the pi ogress of tha Fine 
Alts have been arrested in consequence. 
In what degree the accusation is well 
founded, this is not the place to inquire, 
although when we look round upon tho 
many literary characters ♦hat adorn this 
age, we should rather suppose the re- 
mat k to have arisen fiom the increHsing 
intere.st in Science, than from any dimi- 
nished taste for other studies If this 
complaint however had any foundation 
in truth, :t would only supply a strong- 
er argument in favour of an Association 
hke the present, the express object of 
which IS to coucct that nanowness of 
mind which is the consequence of limit- 
ing ourselves to thcdelails of a singlesci- 
enre,oritinaybe, to asbngle nookand cor- 
ner of one, and lhere{’ore to render tha 
prexaii'.iig Unto of the times more sub- 
servient to merit 1 culture, and therefore 
a better substitute for the studies it is 
alleged to have ku perse ded. An As- 
sociation too, which, with no narrow 
and exclusive feeling tow^ards those pur- 
suits which it is designed to foster, ex- 
tends the right hand of fellowship to 
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men of eminence in ever^ department 
iipon which the hnman mina can be 
eierctsed, and which would have felt 
^at no higher honour could have been 
bestowed upon its present Meeting, 
than by the attendance of the great 
poet, and the great sculptor, who own 
Bristol as their native city. 

To alter indeed the character of the 
period in which we live, is as much be- 
yond the efforts of individuals, as to fix 
the time of their birth, or the country 
and station in which their lot is cast ; 
and it is perhaps inevitable, that an age 
and country so distinguished above all 
others for the advancement of artS4 and 
manufactures, should attach an increased 
importance to those sciences on which 
both the latter aro depended. But it is 
at least cosolatory to reflect, that Provi- 
dence has attached to every one of those 
conditions of society through which na- 
tions are destined to pass, capabilities of 
moral and intellectual improvement, 
and that the very sciences which so am- 
ply minister to our physical enjoyments, 
also afford the means of those higher 
gratifications which spring from the 
exercise of the taste and imagination. 
Ihus, although it may not be easy for 
the citizen to indul.e to any extent in 
studies alien from the pursuits which 
engross his hours of business, yet it 
cannot be deemed incompatible with 
the latter, to mount up to the principles 
of those sciences which are connected 
with the arts he practises ; to study their 
relation one to the other ; and to ac- 

S uaint himself with the steps by which 
ley have reached their present emi 
Dence. It cannot but be useful to the 


Secretary on either occasion, I have 
felt personally gratified at seeing tbs 
selection of the<*e places justified by the 
cordiality of ofir reception in both, and 
at witnessing the new vigour which hati 
been infused into the Association, in 
consequence of the support it has there- 
in received. But how much will that 
gratification be augmented,, if it should 
be found hereafter, benefit in either case 
has been mutual ; that these Meetings 
have cemented those bonds of union be. 
tween the academical and Che commer- 
cial portion of the British community, 
ivhich it is so desirable to maintain ; and 
that, whilst the University to which 1 
belong has reaped advantange, by hav- 
ing its attention called to the interest 
felt in physical sciences generally 
throughout the kingdom, my fellow- 
citizens here will in like manner catch 
the spirit which pervades our body, and 
will engage in the pursuit of science 
with a juster conception of its high ob- 
jects, and with a zeal and devotion to 
its cause, which will not be less practi- 
cally useful, because it is stimulated by 
a more disinterested love of truth ; loss 
cap^deof ministering to the operation 
of the arts, because it is also rendered 
subservient to mental discipline and 
improvement- 

John Taylor, Esq. Treasurer of the 
Association, then read the account of 
the receipts and expenditure, made up 
to the middle of July this year ; from 
which it a]ipeared that the 
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chemical manufacturer to study the laws £sigj is o 

of that molecular attraction which — ■ — 

binds together the element* of the sub- 1 7. £>H -s c 

stances which he prepares; to the v.tii«itis lorai •'xpi'iia's isi w 

mechanic to examine the process of the ^ 910 no 

arts in connexion with the general laws# 

of matter; to the miner or landsurvey- QrauU tor varjouM Sdentiflr parootfi. 457 c 

or, to inform himself with respect to the tioim situ* « 

physical structure of the globe ; to the other Printing A* * 8 " 

agriculturist, to become acquainted with Sundne. 

the principles of vegetable physiology, 

and the natural relations of plants. “ balance in hand at preaent of atoott 

For iny-own part, intimately connect- The total amount of property belong- 
ed as I am, both with the first of the ing to the Association at present, includ- 
commercial cities, and also with the ing the value of a number of copies ot 
■ fit St of the universities, that welcomed their Transactions, is about 4, 6641. 

the British Association within its pre- Mr. Taylor further states thatthenom- 

cincts, warmly interested in the pros- her of tickets issued up to that time was 
perity of both, and officiating as Local at least 1000, the largest number *0 
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had ever b^en iaaued at that atajyre of 
th«ir proceedinjra ; the probabilitf, 
therefore, seemed to be, that the num- 
ber of merTibere attendinHf the Associa- 
tion would be larger than ever they were 
before, and the pecuniary benefit pro- 
portionably greater. 


TUESDAY, AU0^23. 

Skction a. -MATHEMATICS AND 
PHYSICAL SCIENCE. 

The president upon taking the chair 
this morninflf called upon Mr. Russel, of 
Edinburgh, for his * Notice of a Series 
of Erperimental Researches regarding 
the Laws of the Motions of Waves 
excited in Water.’ 

This notice regarded one department 
of a series of investigations In Hydro- 
dynamics, in which the author has been 
engaged for three yeais. — (See Sec. G, 
Monday.) It was discovered in the course 
of these invpstigatms, that the pheno- 
Tnc-na of waves interfered with the phe- 
nomena of resistance, to such an extent, 
as to render an investigation of the laws 
pf the propagation of waves essential* to 
the farther prosecution of the inquiry into 
the laws of resistance. The impoitance 
also of these inquiries, in connexion 
with the investigations of Mr. Whe- 
well and of Mr Lubbock, regarding the 
tide-wave, gave an importance to the 
inquiries which had induced Mr.* Russel 
to prosecute the investigation in such a 
manner, as to render it Kubservient to 
the improvement of a department of sci- 
ence, of which the applications are so 
highly important. 

Much confusion has arisen from con- 
founding different species of waves fol- 
lowing different laws. Mr. Russell has 
observed four species ; — 1. Waves of 
the first syiecies are seen in what is com- 
monly called ripple on the surface of a 
pool ; these may be called dentated, and 
are not propagated beyond the place of 
their generation ; 2. Waves of the second 
species, or oscillatory waves, are found 
when a stone is dropped into a quiescent 
fluid, and these succeed each other in 
concentric rings — these are the waves of 
Newton and Young, and correspond to 
the second species of Poisson ; they are 
propagated with a velocity proportioned 
to the magnitude of the displaced fluid ; 
3. The third species of waves are called 
breakers, surges, and tidal-bores; and 
The fourth species of waves, is the 
solitary wave, analogous to the great 


tidal wave of the ocean ; it is premagated 
with nearly a uniform velocity. The two 
last species, the surge and the solitafy 
were, are the subjects of this investiga- 
tion. It was observed, 1st, When a 
considerable and permanent addition is 
made to the volume of a limited portion 
of fluid contained in an open reservoir, 
such addition produces an elevation of 
the surface of the fluid, which is propa- 
gated in the form of a solitary wave, 
moving with a velocity nearly uniform. 
2nd, The velocity of the propagation 
of such waves, is equal to that which 
would be acquired by a heavy body, in 
falling through a space equal to half the 
fluid. 3rd, The length of such a wave is 
nearly constant for a given depth. 4th. 
The height of the wave varies with its 
volume, and must he added to the depth 
of the fluid, in calculating the velocity 
according to art, 5th, When the height 
of a wave exceeds twice the depth, it 
form ceases to be a form of equilibrium, 
and it breaks. 0th, When the anterior 
part of a wave is found at a depth loss 
than that of the ])osterior portion, and 
the height is greater than twice the 
depth, the wave curls forward, forming 
the common surge. 7th, when the width 
of a channel diminishes in an arithmeti- 
cal ratio, the height of the wave increases 
in a geometrical one, until it exceeds 
twice the dejiih, when it breaks. 

The Members expressed their satis- 
faction at the ingenious devices by 
which Mr Russell had contrived to 
effect his observations — as where he 
noted the arrival of the wave at a 
given position, by placing a white rod 
across the lop of the canal along 
which the wave was propagated, and 
watching its image in the approaching 
wave: while the inclined part of the 
wave w’as passing under it, the reflected 
image of the white rod was transferred, 
of course, to a considerable angular dis- 
tance, ; hut as soon as the top came 
under the rod, a very small piortion of it 
being horizontal, the reflected image 
assumed a position exactly beneath the 
rod. By this roost ingenious contri- 
vance, he was enabled to determine both 
the velocity of the wave, and, to some 
extent, its length, and ultimately its 
form, llie clear manner in which his 
experimental results explained the 
change of forhi of the greater wave, by 
the incompatable velocities of two waves 
of a lower height, at first generated, un- 
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til ultiraately the two lesser were absorb- 
ed by tbe greater, and disappeared 
nltoffether, was unexpected, and sur- 
prisingly exact. The manner in which 
the wave changed its form, piqueing 
more and more lip, as its height bccanie 
greater and greater, in proportion to 
the depth of the canal, until at length, 
upon a shelving bi>tt»>m.the fonn ended 
in the ^urge of breaker — the manner in 
which this explahied every minute 
familiar phenomenon, called foUh re- 
peated applause ; and we vvoold particu- 
larize the curved form of the sivg,' <tJoiig 
the coast, ns hy the course maiking the 
equdl depth of the bottom below the 
surface, as anon as that eleptli rearhed 
the surging limit ; aUo the circuin Glance 
that the surge frequently nruJe its 
appearance first at one pa/ iicnlar p^u.Ji, 
and then ran off in a kin /I ol fm fJcjnie, 
sometimes in only one direction along 
the curved hues of surj^ing depth, «onij- 
times in both direction.- ; the-'e, and 
many other pnrti' ulars, which we find 
it impossible to mvi>t on, met with the 
most minute explanation. 

The Rev. Mr. Scoi eshy, better kn n 
to our readers as ('aptain Scciesliy, hed- 
ged leave to ask Mr. Russell whether 
m waves generaird in the dei*p ocean, 
as in the Aiiat^j^ic, this explanation 
would not lead us to infer a velocity of 
the wave greater than that of a cannon 
ball. He also begged to suggest to him 
the consuL-ration of the effect of deep 
indentations upon the coast, on the 
waves; he had known, and he described 
some instances, where the indented 
form of ihe coast, had a tranquillizing ef- 
fect upon the waves ci tne sea outside, 
00 as frequent!; to produce almost btill 
water. — Mr. Lubbock put several ques- 
tions to Mr. Russell, for the purpose of 
eliciting information and explanation 
upon topic.s, on which, from the rapidi- 
ty w’iih which the interesting results 
succeeded each other, he had not receiv- 
ed r.dl satisfaction. He felt peculiar 
interest in this question, from its direct 
bearing upon the tides, a subject to 
which he had latterly much devoted 
hun^'clf; he ;oked Mr. Russell, whe- 
tner any of his experiments had been 
conducted inj;ovpred canals, or whether 
he had ohservc/l any facts connected 
With the cifect of the wind, either upon 
the h#»igl’t of upon the time of propaga- 
tion of the — Mr. Russell stated, 

as wc understood him, that he bad not 


used coverad canals { that he had noted 
several of the ejects of wind upon both 
the height and velocity of the wave, but 
he only time to note these very 
roughly, but these ejTects were both con- 
siderable and important, and he was 
even led to expect, that by this influence 
will at length be explained among 
other interesting effects, th§ surging of 
the waves in deep seas, which takes 
place in consequence of the form of the 
wave being changed into one piqueing 
up at the lop. Mr. Robetts inquired 
wliat means of measuring timeMr- Rus- 
sell emnloyed, and to what part of a 
second he coiiiil /diserve? — Mr. Russell 
replied, that he chiefly used ship chro- 
uoineU'i.s and that he never tried to 
come iv.jarer tiian half a second ; in that 
time, as he )iad in the course of the pa- 
pc! vdi'^. iwd, the ordinary wave of the 
expv'iimciital canal he used, progressed 
about siv feet. 

Mr. Whowell observed, that experi- 
ments had, in some instances, borne the 
most ample testimony to the correctness 
of rt-ie tlieory of tln^ intricate portion of 
hydrodynamics ; although, in the greater 
mimhiT of instances, by outstripping 
that thooiy, it exhibited tbe deploiable 
slate of (iificic»'cy in which it still exist- 
ed. The Icai nt'd Professor congratulated 
the Section upon tlie prospect which 
now brightened before them, for he had 
little doubt but that these experimental 
results, ill the hands of some expert, 
analyst, woul^l at length conduct to an 
advance of the theory which in many 
brandies oi science would be of much 
importance. Tohimself, the obvious and 
vc. y dose connexion of these researches 
with the subject of the tides was matter 
of the most intense interest The learned 
gentleman then proceeded to particular- 
ize some le.itlingaud valuable examples 
of that connexion. The propagation of 
Jihe great tide wave was a direct case of 
thf^ propagation of the w..ves of the spe- 
cies, to the tracing of whose laws Mr. 
Russell had chiefly applied himself. 
And this led him directly to an answer 
to one of Mr. Scoresby’s questions; for, 
since that tidal wave could be shown to 
be- projiagriLcd trom the Cape of Good 
flojic to the ports along the coasts of 
Spain in about twelve hours, surely here 
was an instance of propagation of 
these %vav'es in deep waters, not only 
equalling, but far surpassing, the velo- 
city of a cannon ball. 
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Sir William Hamilton cnnf;^ratulat<»d 
Mr. Russell upon the mont successful 
lASue of his researches thus far, and 
strongly urged upon hint the c-ontinua- 
ijon of them, arid even the extPiision of 
of them. The fund upon which Mr 
Russell drew for beating the expense of 
his experiments, conducted, as they had 
obviously ll^n, upon the^O'-it splendid 
scale, of course left nothing to be de- 
sired if it still continued iirt;*.vhausted ; 
but to him it appeared that if there was 
the least chfnce of a difficuliy in procu- 
ring funds, those of the British Associa- 
tion could not be applied to a more 
legitimate ora more important purpose; 
and be felt little doidit that, if there 
was any necessity for such i«i)plicaiion, 
it would be successful. 

Professor Powell then ren 1 a paper 
respecting the Refractive Irniices of se- 
veral substances. 

The Professor commenced by giving 
an explanation of the term Refractive 
Index, and pointed out the changes of 
meaning winch it had undergone since 
the time of Newton. He then explained 
what was meant by the “dispersive 
power” of a sulistance. The d^ tentiina- 
lion of the refractive indices for definite 
rays of the coloured image of the sun, 
or solar spectrum, rnailced by the dark 
liiie.s fif Wollaston, from direct observa- 
tions of their deviations, proJuced by 
prisms of various substances, was fiist 
proposed by Frauenhofer ; and, by the 
aid of instruments of extraordinary de- 
licacy and exactness, executed by him, 
obtained for ten media solid, and was 
carried on by Mr. Rndherg for ten 
more. The absolute necessity of an ex- 
tended series of such determinations, 
was pointed out by Sir J. Heischcl and 
Sir D. Brew.ster, and was further urged 
by a special recommendation of the 
British Association; but Mr. Powell, 
finding that no other person was stepp-' 
ing forward to undertake the task, 
stated, that he was himself most reluc- 
tantly induced to endeavour to make 
some progress in this matter, so highly 
important in a practical point of view. 
The apparatus of Frauenhofer, besides 
its extreme complexity, required in the 
using, n skill and accuracy, possessed by 
few but himself. This, and other con- 
siderations induced the learned Pro- 
fessor himself to procure the aid of 
Mr. Simms in constructing a much 
simpler apparatus, the essential parts 


of which are a graduated circle, with the 
prism of its centre diameter 10 inches—- 
an achromate telescope, with cross 
wires at \t» focus — an arm, projecting 
from I be centre, carries the prism with 
two motions, one to ad just it to paralle- 
lism, with the silt ihroiigli* which the 
light is admitted, and which is about 
Ihe 1 20Lh of an inch wide, and then 
round its axis. For liquid media, hollow 
)’rism‘=‘, or troiigiis, of different angles, 
were ]'rovuled, whose inclined sides are 
of jdate glas*?, formed with truly parallel 
purfifce , and the anglt-s accuiately de- 
termined previously. For seeing some 
of the line^ of the spectrum, the light of 
the sun is requiied, in which case one or 
mot e thickness of purple glass i.s used, 
an<I, by means of the lines themselves, 
the most perfect parallehsin of the prism 
wit h the slit can be obtained ; and, since 
the line.s become indistinct, e,xcept in 
or near the position of minimum devia- 
tion, that position is always adopted; 
this last deviation is accurately observed 
by the focal wires. 'I’he absolute devia- 
tion IS observed directly from the zo 
ro point of the circle, or that which 
corresjionds with the telescope direct- 
ed to the slit. This instrument, the 
Professor stated, although comparative- 
ly so simple, admitted of a degee of ac- 
curacy, even greater than what he cared 
to wait for obtaining, his object being a 
great number of approximations to the 
truth, rather than the attainment of the 
utmost precision. He then proceeded 
to notice the care required in attending 
to diversities of temperature, since he 
had found the greatest differences to 
result from this source. He alluded 
briefly to the precautions used, and 
then stated the means hy which he bad 
obtained the oils, alcohol, and chemi- 
cal substances, M'hich were the subjects 
of these experiments, Mr. Allen and 
Professor Daubeny giving him the 
most essential aid in this important part 
of his labours. The fluids that he ex- 
amined were oil of cassia, oil of aniseed, 
sulphuret of carbon, balsam of Peru, 
kreosote, oil of sassafras, oil of pimento 
oil of angelica, sulphuric acid, muriatic 
acid, nitric acid, alcohol 39 —.8 15, solu- 
tion of chromate of lead in nitric acid, 
solution of chromate of potass, of mu- 
riate of lime, muriate of ammonia, ni- 
trate of potass, sulphate of magnesia, 
nitrate ot mercury, muriate of barytes, 
sulphate of soda, muriate of zinc, nitrate 
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of bismuth, nitrate of lead, superacetate 
of lead, sobacetate of lead, distilled 
water the same as that in which the 
solutions were made. Of these the re- 
fractive indices of many were very high, 
and most of them of such a nature as to 
render thenf scarcely possible to he re- 
duced to the proper form. In conclu- 
sion he stated, that many crystals of 
various kinds of substance, if ‘ got pure 
would be invaluable for aiding in these 
researches — ^he particularized lead. The 
learned gentleman concluded by some 
notice of the researches of Dovey. « 

Sir David Brewster stated many mo- 
des in which some of the most perplex- 
in difficulties met with by Mr. Powell 
might be avoided. He stated, that he 
could render very imperfect crystals 
available by covering up their imperfec- 
tions with China ink ; also, we under 
stood him to say, that sometimes he 
interposed silk ; but he universally suc- 
ceeded inmaking the dark lines visible, 
by using the triple oxalate of chromium 
and lead as an interposing substance. 
He also remarked that it would be very 
important to note accurately, the angle 
which the ray or beam of light made 
with the edge of the refracting angle of 
the prism, and illustrated its importance. 
— Mr. Powell showed, that in the very 
construction of his apparatus this was 
provided for. — Prefessor Forbes bore 
testimony to the extreme simplicity of 
the apparatus, and its capability of ac- 
curate investigations. He had only just 
come from Oxford, where he had, had 
the pleasure of seeing and examining 
it, and from bis own experience he could 
say, that any one, at all accustomed to 
such experimenting, might be readily 
trained to use it. 

A paper was then read, contributed 
by Sir. D, Brewster, ‘On the Polarizing 
Structure of the Crystaline Lens of the 
Eyes of Animals after Death.’ 

The eyes examined were those of oxen 
and sheep, the tendency of the lens to 
indurate was prevented by immersion 
in distilled water ; the nolorazing struc- 
ture was then examinea ; great changes 
were stated to take place in that struc- 
ture in the eyes of aged animals. From 
these investigations, the writer was led 
to the results that there is in the crystal- 
line lens a capability of being developed 
by the absorption of the aqueous hu- 
mour; that a perfect structure is not 
produced until the animal frame is com. 


pletely formed ; and that when it begins 
to decay, the lens changes both its den- 
sity ana focal length, and sometimes 
degenerates intd the disease termed hard 
and soft cateract. Sir. D. Brewster is 
led to entertain a hope, that these re> 
searches may furnish a means of preven- 
ting or curing that alarming disease. 

The Rev. J.^W. M’Gaulcy then read 
‘A series of Experiments in Electro- 
Magnetism, with reference to its appli^ 
cations as a Moving Power.* 

Previously to the detail ^of the ex- 
periraents on this subject, he thought it 
might be interesting to the Section to 
relate what he had done since the last 
Meeting of the Association, in the ap- 
plication of electro-magnetism to ma- 
chinery. He had intended, originally, 
to have exhibited the improvements, 
hut should content himself, for the pre- 
sent, with the detail, rather than the 
exhibition. He was obliged to confess, 
that he was the less anxious prema- 
turely to piihlisb results, since he found 
that the working model of last year, 
giveh to the section, undoubtedly with 
the intention of its future improvement, 
or the^ursuance of experiments by othei 
Members, had led’ on several occasions, 
to the production of papers, and the 
exhibition of models, by those from 
it might not be expected — with a pre- 
tension io originality, but with no 
change in the principle, and almost 
in the details. 

The workimg model exhibited to the 
Sections at the last Meeting of the 
Association must be acknowledged as a 
proof, to some extent ;. at least, of the 
applicability and the manageable - 
ness of electro-magnetism as a moving 
power; but the question then remaining 
was, whether or not it was likely to be 
applied to useful purposes; for this, 
several things remained undone, 

' Powerful magnets were to be con- 
structed. The ordinary formation of 
electro-magnets furnishes us, at best, 
with an apparatus clumsy in the 
extreme, and, as we shall see, of very 
limited pow'er. This arises from the 
very nature of an electro magnet ; for 
the lifting power may be very great, 
although the attracting power at a 
small distance may be very trilling- 
There must be a limit, also, to the sise 
of these magnets, for, if tte mass of 
iron be too great for the hdbc, it is not 
saturated with magnetism, and the 
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helex cannot be unlimited, as, beyond a 
certain distance from the iron, its action 
18 ndthin^, — in some cases, perhaps, as 
we shall see, even injurious. The effec- 
live distance of the helex from the iron 
cannot be great* since its action, 
probably, decreased in the inverse pro- 
portion of the square of that distance. 
The difficulty cannot be obviated, as 
some have imagined, 8 y causing the 
electrical currents to circulate through 
the mass of iron, uniting together a 
number ofr coiled bars. This would 
presentan arrangement probably similar 
to a permanent magnet, the masses of 
iron acting on each other by induction, 
the reversion of the poles would be 
very slow, or altogether impossible. 
The action of the magnets, rather than 
their massest must be united; but in 
this, new difficulties occur. Their action 
must be simultaneous, or the machine- 
ry will be broken, or ineffective ; the 
time after reversion, and during which 
a bar can be thrown off a magnet, is 
extremely short — hence one reason why 
it is difficult to unite the acticci of 
several magnets. But let us suppose 
that we have obtained a simuUivicous 
reversion of the poles and thrtiwmgoff 
of the bars — a thing totally impossible, 
he conceived, from the number and 
complication of circumstances by which 
it is influenced — how shall this action 
be applied to machinery? If the fly- 
wheel of a steam-engine, from the shut- 
ting off of the steam, bq not impelled 
by the engine while it continues in 
motion, it drags the piston, uninjured, 
through the cylinder ; but suppose 
something to retain the piston in one 
position, without stopping the wheel, 
the effect were highly injurious — this 
is exactly what must frequently happen 
in electro-manegetism. It is impossi- 
ble to reverse the poles even of one 
magnet, in such a manner that the 
position of the bars shall always corres- 
pond with the position of the crank and 
fly-wheel.* 

Let M M* be two magnets, m m' be 
the space through which a, the bar, 
travels in causing half the revolutions 
of the crank c* x, while a is moving, 
80 that its extremity shall be at p’ ;* 
then c' X shall have become c* x’ 
while it is going to p”, c’ x’ shall be- 
come c' X*” but if when the crank c* x 


is in the position c* x*” one of the 
dead points, the bar is not ready to leave 
M* ; or, in other words, if the magnet 
which holds it be not ready at once to 
send it off — a thing very probable— the 
fly-wheel continues to revolve by its own 
inertia, and the machinery broken, or 
the bar is torn from the magnet, which 
ofreri has a curious and perplexing ef- 
fect on the reversion of the poles. 

A better reversing apparatus was to 
be obtained.* 

Again, tiie form of the apparatus, 
whetner mercury he used or not, must 
be changedy and the principle ot the one 
now exhibited to the Section adopted, 
since the apparatus, which will reverse 
the poles of one magnet, will not with 
speed of certainty reverse the poles of 
two or more, when worked by the en- 
gine itself. The apparatus shown to the 
Section had been used with great suc- 
cess in I he reversion of the poles of four 
powerful magnets. 

The attachment of the reversing ap- 
paratus to the machine becomes difficult, 
when more than one magnet is used, for 
reasons with which he would not then 
occupy the Section. He believed he 
might mention, that he possessed an en- 
gine of considerable power, in which 
these difficulties were overcome. 

The experiments he should detail to 
the Section were numerous and compli- 
cated ; he had taken every means to 
secure their accuracy ; some of them ap- 
pear anomalous, but were undoubtedly 
modified by circumstances, many of 
which are so obscure, that he has not 
been able yet to detect them. He re- 
marked, that it was obviously important 
to make experiments in considerable 
number, and on a large scale, since the 
former secures a greater accll^acJ^ the 
latter the notice of results which, from 
their minuteness, might otherwise I's- 
cape observation. His inquiries resolved 
themselves into two points — the nature 
of magnetism — the best means of pro- 
ducing it. The means of overcoming 
the difficulty arising from the necessari- 
ly limited size of the iron and the helix, 
he might probably treat at a future pe- 
riod- 

To place everything in exactljr the 
same circumstances, without winch a 
fair comparison could not be made, the 
battery was cleaned, the charge renew- 
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ed, arid th^e arranpfementa examined be- 
fore each of the following; expenmenta* 
and the mateHala of the charge were, as 
far as possible, not merely similar, 
identically the same- 

First Series. The Helix. 

No* J.-— A horse-shoe soft iron bar 
13^J inches atross, to the extrem<‘ edjjff’H 
of the poles, 5i interior, 7J e.xterinn 
length. The diameter of the bar 
inches, its weight ‘i9i lb. The keeper 
used was 13+ inches hmgr, 2^ wide, ^ 
thick; its vvoight, with ring, 72 lb. This 
keeper was used in all experiments with 
magnets of the same size. This, fike 
all the other magnets, was well coated 
with eealing-wax varnish; it was coiled 
with 3690 feet of No. 13 copper wire, in 
10 equal coils. The battery was one 
foot square, double cell, charged with 
1 in SO sulphuric acid, 1 in 100 nitric 
acid, and water. 

Keeper distant from poles 3-10 inch, 
it lifted 4J lb. 3-20 9i 

Magnet No. 1, of 5th Series, connec- 
ted with the battery, at the same time, 
lifted in contact 9ilb. 

Ho removed one of the coils, used the 
same battery, and a similar charge, at 
the distance, 

3-l0 inch, it lifted 7i lb. 

3-20 37 

i 2C1 

The one of last year, though perfectly 
successful, required the agency of mer- 
cury, which, for many reasons, is ob- 
jectionable ; it becomes oxidated, then 
contact is imperfect, and the level in 
the cups, which is of the last import- 
ance, is destroyed : it is liable to a 
thousand accidents, not speak of its 
destroying the wires of the apparatus 
itself.* 

The spark, on breaking contact, was 
very brilliant. 

Same magnet, battery, and similar 
charge, but the poles of the battery 
and the magnet thicker wire, it lifted 
at 3-10.. 143 lb. 

3-20.. 24 
i .. 32i 

Same magnet, battery, and charge, 
but thicker zinc plates, it lifted 
at i 32i lb. 

Same magnet, 8cc. thin- 
ner plate i . 60 

Same magnet battery, and charge, 
one coil of the same wire, 150 feet in 


length,, i perceptible in 

contact 12 J lb. 

Same magnet, battery, charge. &c , 

2 separate coils^ each 1 50 

feet 1-16., 6| lb. 

Same magnet, battery, charge, and 
coils, the two coils formed into one of 

300 feet, at same distance f lb. 

Same magnet, battery, and charge, 

3 coils, making together 

450 feet i . . . 2j lb 

4 ...,34 
4 . 4i 

1-16.. 9i 

The wire was coiled in larger quanti^ 
ty near the poles. 

Same magnet, battery, and charge 4 
coils, 600 feet, it lifted at 4 .... 24 lb 

4 ....31 
4 ...34 
1-16.. 124 

Wire coiled equally over the magnet. 
Same magnet, battery, and charge, 5 

coils, 750 feet, at. 4 perceptible. 

I .... 34 lb 
4 ....24 

• 4 .... 44 

1-16. .124 

Wire rather more on one pole. 

Same magnet, battery, and charge, 6 

coils, 900 feet, at 4 .... Sj lb 

4 3 

i .. 3 

i 

1-16. isj 
and charge, 7 


Same magnet, battery. 


coils, 1030 feet,* at 41 percepti- 

4/ ble 
4 ....24 lb. 
4 ..54 

1-16. 194 

Wire coiled evenly. Battery dimi- 
nished in energy almost immediately. 
Same magnet, battery, and charge, 

8 coils, 1 200 feet, at. . . . 4 .... 74 ft). 

4 ....94 

' 4....4i 

4 ....84 

1 16 304 

Wire coiled more on the poles When 
it lifted at 1-16 304 lb, its energy was 
so far diminished as to be at 4 tnch 
scarcely perceptible 

Same magnet, battery, and charge, 

9 coils, 1350 feet, at. .. . 4 ... .54 lb. 

4 ....64 
4 

4 ....84 
1-16 .214 


St-f plate Iv-Af I. 
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Same battery, magnet, and helices, 
charge 300 drachms water, 10 J sulphu- 
ric, 5i nitric acid. 

1-16. iri lb. 

The wire was coiled evenly, and filled 
the inside curve of the magnet. 


SECOND SERIES. 


Same magnet and battery, charge 400 
drachms watfer, 8 sulphuAc, 4 nitric 
acid ; all the coils remaining on those 
nearest to the iron connected with the 
battery, lifted^ at 1-16 inch, the follow- 
ing (juantities. 

Average of a great number of Experi- 
ments ; — 


9 coils. 1350 feet.lOjlbs,' 


8.. 

, . 1200. 

. . 26 j 

7.. 

. 1050., 

. . 22,! 

6.. 

. . 900. 

. . 18! 

5. 

. . 750. 

.. 13i 

4. 

.. 600.. 

.. lU 

3. 

. . 450. . 

.. 7i 

2.. 

.. 300.. 

.. 31 

1. . 

.. 150.. 

.. 21 


The ninth 
helix on this 
occasion oc- 
cupied nearly 
^the same place 
as the tenth 
on the former, 
and like it, was 
injurious to the 
effect. 


THIRD SERTES. * 

Same magnet, battery, charge and 
iielices, “• 

2 helices arranged so as to form but 


one, lifted at 1-16 inch o’f lb. 

3 lielices forming one 4^^ 

4 

5 .61 

6 0 

1 4i 


FOURTH SERIES*. 

Magnet No. 1, horse-shoe bar, 9? 
exterior length, from extremity of 
poles to highest joint of exterior* 
curve, diameter of bar 1-58 inches, 
discs surmounting the poles 4 inches 
diameter, 1-8 thick. Coiled with 500 
feet of No, 15 iron wire, in 6 equal he- 
lices, Keeper inches long, 4 3-1 6 
wide, J thick, weight, with ring, 9i lb., 
battery 1 foot square, double cell, 
charge 400 drachms water, 8 sulphuric, 

4 nitric acid. Flannel casings of the 
zinc plates new. 

At 1- J 6 of an inch this magnetlifted Gibs 
Magnet No. 2, same size, Sec. coiled 
with 500 feet of No. 13 copper wire, in 

5 equal helices, same arrangement, bat- 
icry, and charge. 

This magnet lifted at i inch 4 lb. 

1-16.. .. 7i 


Magnet No. 8, same size, and coiUed 
with 500 feet of No. 12 iron wire, same 
arrangement, battsry charge, &c. 

This magnet lifted at i . . , . lb, 
1-16 4 

When the keeper was in contact 
with this magnet, reversion of the poles 
was not effected. The reversing appa- 
ratus used was that exhibited to the 
Section last* year. 

Magnet No. 4, same size, &c. except 
that the ground dises at the poles were 
replaced by pins, for the purpose of re- 
taining the wire. Coiled with 500 feet 
No. 12 iron wire, in 5 equal helices, 
same battery, charge, &., hardly any 
magnetic effect, althopgh Magnet No. 
2 of this series, when conneeted at the 
same time with the battery, was pow- 
erfully excited fig. 

Magnet No. 1, same battery &c Flan- 
nel cases of zinc plates had now been 
used sevend times, 

at 1-16 inch lifted. . 2>j lb. 

Magnet No. 2, again at i inch .... 54 
1-16 .. . .Hi 

I had frequently remarked an electro^ 
magnet to improve by use. 

FIFTH SERIES. 

Magnet No. 1, soft iron square horse- 
.shoc bar, interior length 5. 15-16, exte- 
rior 7:? inches. J inch square, coiled with 
one helix of 90 feet No. 13 copper wire. 
Magnet No. 2, cast iron, same size, si- 
milar helix. 

Magnet No. 3, wrought iron, same 
length, but round bar, ^ diameter ; coil- 
ed with a similar helix in two lengths, 
each coiled over the entire bar. 

Magnet No 4, same size, &c., coiled 
with 60 feet of same wire in two helices, 
one helix on each half of the bar, the 
•coils increasing in number from the 
centre to the poles ; battery 1 foot 
square, double cell, charge 300 drachms 
water, 6 sulphuric, 3 muriatic acid. 
This charge remained unchanged 
throughout this series. Keeper No. 1, 
5f inches long, i wide, 4 thick, weight 
124 oz. Keeper No. 2, same length, 
double thickness, weight 184 oz. ; there 
was, of course, but one ring to the 
larger as to the smaller keeper, which 
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lecount* for the former not being 
double iht weight of the latter* 

lb. OK. 

Mi^et No. 1. with keeper No. 1 
lb. oz. 
lifted 25 3i 

2 ,..,^ 8 XIJ 

3 39 aj 

# 39 3i 

3 25 3J 

2 7 3 

a 30 24 

Magnet No. 1, with keeper No. 2, 
lifted 32.1 1 ; an accidental etirrkig of 
the battery accounts for the increase. 

Magnet No. 4, with keeper 
No. 1, lifted 84 3i 

2 26 3 

1 24 24 

2 15 34 

Sixth Series. 

To test, with as much accuracy as 
possible, the comparative excellence of 
various charges, he tried the following 
experiments. The galvanometer con- 


sisted of sraall, but exceedingly gpiod, 
electro, magnet m, a * batterv, b, two 
inches square* single cdl* sine plate 
£mch thick at commencement of ex- 
periments* and a delicate needle, n, 
made to stand at zero when the battery 
was not connected with the magnet. 
The least magnetism produced by con- 
necting the battery with the magnet, 
tended to denect the needle. He pre- 
ferred this galvanometer* on this occa- 
sion, to the ordinary one, for many rea- 
sons. The battery was weH cleaned af- 
ter each charge. The first deflection 
on connecting the battery with the mag- 
net, carefully noted tlie number of de- 
grees at which the needle rested, and 
the decrease of deflection every quarter 
of an hour for six quarters. Rain-water 
was used. The specific gravity of the 
sulphuric acid 1840; nitric acid 1410; 
muriatic 1175. 

The soluiion of caustic potash con- 
tained 2 in 74 of the liquor. 

• See wlate iv fix ♦. 
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• In tw-o minutes It ran up to BS«, settled down to 51 ®. 
t Woald not deflect the needle evcii with renewed charge. 
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Mr. M'Oatiley thought it would be 
unbecoming in him to suggest anything 
to the British Association j but he be- 
lieved nothing would /be^more condu- 
cive to the interests of science, than 
that the Association should cause to be 
institatcd a series of experiments on 
the Galvanic Battery ana its Charge, 
which would set all quesl^ions on the 
matter at rest for ever. Before he left 
this part of the subject, he thought it 
well to recall the attention of the Sec- 
tion to the nafure of the power obtained^ 
by electro-magnetism. In steam, one' 
great cause of the varying power of the 
engine arises from the varying leverage 
of the crank. Let b and b’ be posi- 
tions of the extremity of the pistonrod, 
c* B and c* r’ corresponding positions 
of the crank, the leverage of the crank 
is measured by the perpendicular c* p 
and c* p’. It varies as that perpendi- 
cular. But in electro-magnetism, the 
for^e at n, say the bar traversing be- 
tween the magnets, is always varying. 
He would not then enter into some 
carious results obtained by calculat&n 
on this matter.* 

He had been anxious to satisfy Kim- 
Relf, by bis own experiment, of the 
truth of the law of magnetic attraction 
being in the proportion of the inverse 
square of the distance, but abiyidoned 
theinqiiiiy for the present, when he 
found that a magnet, with a seemingly 
appropriate bar, w'ould lift at one-six- 
teenth of an inch only five pounds ; 
though with a different bar it lifted the 
same weight at twelve times the distance; 
and that the greater the distance 
through which powerful attraction might 
be exerted, the less the lifting power 
appeared. 

Identity of Magnetism and Electricity. 
— In examining the identity of electrici- 
ties derived from different sources, it 
seemed to Mr. M’Gauley that we some- 
times forget that electricity may be 
modified both as to quantity and inten- 
sity ; and that if either be changed, or 
both, we cannot expect the same results. 
To test, therefore, the identity of any 
agent with electricity, we must not use 
those means which are the measure of, 
or dependent on, cither quantity or in- 
tensity; for if in such experiments the 
electrometer or galvanometer be not af- 
fected, we only arrive at a negative con- 


clusion— that if the ageut under consi- 
deration he electricity, it differs from the 
ordinary electricity in quantity, intensity 
or both. For though we never had b^n 
able with galvanism to cause the leaves 
of the electrometer to diverge, or with 
machine electricity to defleetthe galva- 
nometer, or with electricity to produco 
magnetism, or with magnetism, electri- 
city, with electricity to produce heat, 
with heat, electricity — their non-identity 
would by no means follow. To examine 
with ease and certainty the identity of 
anything with electricity, we must find 
some property of electricity, which is not 
modified by, nor dependent on, quantity 
or intensity. We know, and chemistry 
furnishes us with one prqof, that the 
elements of things may be the same as to 
quantity, and as to the intensity of mu- 
tual action : and yet maybe productiveof 
vastly different effects. Thus we know, 
that from two equal volumes of carbon 
and hydrogen, may be formed at least 
three very different substances. 

The following facts seem to afford ad- 
ditional evidence of the perfect identity 
of electricity and magnetism ; and that 
magnetism does not require, nor sup- 
pose, the circulation of electrical cur- 
rents. 

1st. k shock and spark are obtained 
by means of an electro-magnet only af- 
ter battery communication is broken ; 
for no matter how long this communica- 
tion is maintained, neither shock nor 
spark shall be perceived. 2ndly. The 
shock and spark are not the effects of 
the battery ; for to obtain a shock— 
(this shock he had not seen remarked 
by any experimentalist) — it is not ne- 
ces.sary to form a part of the communi- 
cation between the copper and zinc, but 
merely between the extremities of the 
helix, or between either extremity of 
the helix and the copper or zinc of the 
battery. 3rdly. The shock and spark 
do not arise from the magnetism of the 
bar included in the helix, since the more 
perfectly the bar is demagnetized in 
breaking contact the better. Besides, it 
is curious that a powerful shock and bril- 
liant spark may tie obtained without any 
iron, and from a heap of wire thrown 
without any heliacal arrangement. This, 
Mr. M*Gauley remarked, would lead to 
a very simple and effective electrical 
apparatus, one easily managed, and al- 
ways ready for use ; the length and 
number of the coils, with a given calori- 
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ineterj has an efincit on the shock and 
Rpark. Mr. M’Gauley exhibited to the 
Section wire coiled with the greatest ac* 
curacy, by a machine he had construct- 
ed, which was capable of covering any 
wire, manufacturing pianoforte strings, 
&c., in any^leugtb, without any care on 
the part of the operater, to the enor- 
mous ex tent, if necessary, of 7000 feet per 
hour. The wire which he exhibited, as 
several in the Section knew, was not 
more perfectly manufactured than the 
many thousand feet he had covered 
lately. He thought the shock and tfpark 
might arise in this way : a current of 
electricity passes through the wire from 
copper to zinc; its inductive action on 
the wire ceases suddenly, by the contact 
with the battery being interrupted; the 
disturbed equilibrium of the wire is sud- 
denly restored. The electricity of the 
battery seems, in passing through the 
helix, to acquire an augmented intensi- 
ty ; but from these facts it is evidently 
not so. 4thly. The spark and shock 
appear to demonstrate (hat currents do 
not circulate around the magnet. If 
they do, as is evident, they are capable, 
as we know from secondary currents, of 
producing a 8}>ark and shock. The 
helix, of Itself, is capable of these ef- 
fects; let the helix and the magnet act 
conjointly; these effects ought to be 
doubled; the contrary is the fact; they 
may be annihilated, and they ought, 
for the magnet, by its electrical action, 
retains the helix in a state of exci- 
tation. The univcisal — at least in 
other cases — law of electrical induction, 
T applied to magnetic phenomena, easily 
explains them. He did not think it by 
any means certain, that electrical action 
consists in the transmission of a fluid; 
and not the mere anangement of part- 
tides : this idea seemed opposed by an 
experiment he made some time ago. 
lie never could believe that the action of 
the galvanic battery consisted in the 
pactaage of electricity through the fluid 
from zinc copper, and along the con- 
necLingwire from copper to zinc; he 
thought that the repulsion which sent 
the electricity through the fluid— an im- 
pc*fjci conductor — ought to prevent its 
return aloiig the wire. He constructed 
a small box of wood, being a cube inter- 
1 / of three indies, divided it into 

twelve water-proof cells by well-cement- 
cd glass plates ; placed in the cells six 
r per and six zinc plates, one in 


eaeh^ in the usual galvanic order; 
filled the cells with a charge of J in 
69 Bulphuric acid, 1 in 100 nitric 
acid, and wat(!r, and connected the ex- 
treme plates with a delicate galvanome- 
ter, but no effect produced, except when 
the copper and zinc were in the same 
cell, nr the cells were in conducting com- 
munication ; Jmt he did no^ deem this 
experiment conclusive against his idea, 
since, although induction might occur 
from particle to particle, through an im- 
perfectly conducting fluid, if byno means 
follows this inductive influence should 
take place through the particles or glass, 
since the very insulating power of glass, 
or other substances, may arise from the 
iijcupacity of their particles for electrical 
arrangement. 

If It be true, that electrical effect ig 
the arrangement, and not the transmis- 
sion, of particles, be thought we might 
easily understand the agitation of the 
muscles of a frog, caused in breaking 
contact with galvanic battery, even of a 
single circle ; the dangerous effects to 
those in the neighbourhood of the dis' 
charge of lightning from cloud to cloud ; 
and me spark and shock obtained from 
a quantity of wire — all of which proba- 
bly arise from the same cause, and are 
the consequence of the same univeiisal 
law. , 

Professor Ritchie rose to remark that 
without intending to conx^ey the least 
censure on the gentleman, he could not 
but observe, ‘that he had been so entirely 
occupied with his own researches as not 
to have intended to anything done hy 
others, for there was really nothing new 
in this pajier — and he gave examples. 

Professor Stevelly remarked, that if 
the only objection to it were the crank 
and magnetic pendulum not working to 
gether, in a large machine that could 
, be at once remedied, by what was xyell 
known in practical mechanics, a slipping 
coupling, as, when the steam -engine 
and water-wheels were made to xvork 
together, w’as generally done, or as in 
the winding part of the common clock. 
The great objection was the small dis- 
tance through which the power worked, 
onesixteenth of an inch ; thus, ex^en if » 
magnet could be produced that would 
lift J,()O0tb, would still render the nu- 
merical value of the horse-poxver almost 
evanescent compared with the steain- 
engine. 
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Section B.— CHEMISTRY AND 
MINERALOGY. 

Mr. Exley\ paper on the reduction of 
Chemistry to mathemattca] principles, 
was the first read. Mr, Exley conamen- 
ced with a division of atoms, into what 
he denominated the tenacious, the ethe- 
real, md the electrical j the first being 
distinguished by posessit^g the great- 
est, the last by enjoying the least absolute 
force, while in this particular the electri- 
cal occupied an intermediate position. 
In reference to these atoms, two propo- 
sitions were then laid down, the first of 
which affirmed the atoms to attract each 
other according to the inverse square of 
the distance up to a particular point, 
when the attraction was converted into 
rojJiilBion ; the second, that dissimilar 
atoms differ in the relative energies of 
their attractive and repulsive forces, 
though these forces vary according to 
the same law. Mr. Evley having compar- 
ed his views with those of Newton and 
Boscovicb, and pointed out the paiticu- 
lara in which they differed, proceeded 
to state the grounds which led hitn to 
conclude that water was a ternary, not a 
binary compound ; or, in other words, 
that sixteen, not eight, was the atomic 
weight of oxygen. 

Having disposed of these preli- 
minary topics, Mr. Exley entered upon 
the dev elopement of his view^s in the 
form ot a series of sixteen propo- 
sitions. It is scarcely necessary to 
say, that this part of liis paper does 
not admit of popular explanation ; 
and it would he presumptuous in 
any individual to undertake the task, 
who was not deeply versed in the 
mathematical sciences, and who had 
not had the advantage, not only of per- 
using, but of studying the profound re- 
searches of Mr. Exley. We have, how- 
ever, no hesitation in asserting that 
these researches are deserving of rna» 
ture consideration. According to New- 
ton, before a hypothesis is admitted, it 
must he proved true, and adequate to 
the explanation of phenomena. The 
former test is sometimes very difficult 
of application, and would be particular- 
ly so in the present instance. But, as 
respects the latter criterion, it must be 
admitted to pronounce in favour of Mr. 
Exley’s theoretical postulates; for, by 
following these out, and applying to 
them mathematical reasoning, he is en- 
abled to anticipate and explain a varie- 


ty of the most important facts in che- 
mistry and general physics. Thus, he 
deduces with facility from his princi- 
les the ordinary laws of chemical com- 
ination, Gay-Lussac’s law of volumes, 
and even the variations of volume, 
which the gases are known to experi- 
ence when submitted to various tem- 
peratures and pressures. But the most 
striking evidence of the truth of his 
theorems, adduced by Mr. Exley, re- 
mains to be mentioned. He has calcu- 
lated by his abstract methods the spe- 
cific* gravities of fifty-seven substances, 
supposed in the gaseous state, (some, 
such as alcohol, oil of turpentine and 
camphor, being coin[)ounds of an ex- 
tremely complex nature,) and found 
the results to correspond as closely as 
could in such investigations be expect- 
ed, with those obtained by direct ex- 
perimental means. Doctors Dalton 
and Thomson of Gla.sgow, as well as 
other competent judges, bore testimo- 
ny to the ingenuity and talent shown 
in Mr, Exley’s paper. 

Mr. Babbage next exhibited a ther- 
mometer, recently discovered in Italy, 
and supposed to he one of those origi- 
nally manufactured for the Societa del 
Cimento. It appeared to he filled with 
alcohol. The bulb was spherical, and 
the stem was divided into fifty equal 
parts by heads attached to it by fusion 
at equal distances. These instruments, 
as is well known, being graduated 
without reference to fi.xed points, do 
not give indications comparable with 
those of the modern thermometer. Li- 
bri, it is generally understood, and the 
circumstance was stated by Professor 
Babbage, has attempted the interpre- 
tation of the scale of these instruments, 
partly by a comparison with each other 
of ancient and modern meteorological 
registers, and partly by taking with 
them the temperatures of certain tepid 
waters in the Pyrennees, which had 
been previously examined by the Flo- 
rentine Academicians. Dr. Daubeny 
observed upon the inaccuracy of the 
latter method, as that springs undoubt- 
edly undergo, in process of time very 
considerable changes of temperature. 

An essay on Gaseous Interference, 
by Dr. Charles Henry, was next read. 
— It is universally known to chemists, 
that if oxygen and hydrogen be mixed, 
and brought into contact with metallic 
platinum in the state of wire or foil, or 
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more especially in the eponf^ form, the 
combination of these upases is very ra- 
pidly achieved, and^ if mixed in the pro- 
portion, they are converted, usually 
with the phenomena of ignition, alto- 
gether into water. It is also well known 
and was finct noticed by Dr. Turner, 
that if into an atmosphere of oxygen 
and hydrogen, mixed in the ratio neces- 
sary for forming water, certain other 
indammable gases, such as carbonic 
oxide and olefiant gas be introduced, 
the combination of the oxygen and 
hydrogen is, if not altogether suspend- 
ed, at least materially interrupted. 'Phis 
is what Dr. Henry denominates gaseous 
interference. The cause of this remark- 
able effect has, at different times, at- 
tracted the attention of eminent che- 
mists. Dr, Turner has ascribed it to 
the soiling of the platinum by the in- 
terferings. Dr. Faraday to some peculiar 
condition induced in the metal ; while 
Dr. Henry himself, at a period long 
prior to the present, conceived it to 
arise from the fact of carbonic oxide 
and olefiant gas, having a stronger 
affinity than hydrogen for oxygen gas 
In his present paper, Dr. Henry in- 
vestigated the entire question. The pro- 
minent facts and inferences appeared to 
be that carbonic oxide retards and li- 
mits, but does not altogether prevent 
the action of platinum on the usual explo- 
sive mixture, and the same may be said 
of olefiant gas. The interfering power, 
however, of the former is vastly greater 
than that of the latter, their ratio being 
represented by the numbers 18 and 1. 
In the case of carbonic oxide, carbo- 
nic acid is always produced, the amount 
depending on the form of the platinum 
employed, the quantity of the inter- 
fering gas, and the temperature at 
which the experiment is conducted ; 
and, as a general rule, it may be laid 
down, that the interfering influence of 
the gas bears an inverse relation to the 
energy with which the platinum acts, 
and the degree of heat — conditions, 
however, which may be considered as 
identical. The diminution, and even 
disappearance, of interference at high 
temperatures. Dr. Henry attributes to 
a relative aiigmentation of the affinity 
of hydrogen for oxygen, an hypothesis 
indeed established by othery and inde- 
pendent facts. 

That Dr. Henry’s theoir of gaseous 
interference is the true one ne infers from 


the general fact of no gases exercising 
any such influence but those which 
have an affinity for oxygen ; atid that 
it is strictly tru^ at least in the case of 
carbonic oxide there can be no ques- 
tion, seeing that some of the oxygen is 
actually employed in the production of 
carbonic acid. — Dr. Turner expressed 
his conviction r of the value of Dr. 
Henry’s paper, of the ability with 
which it was drawn up, and of the cor- 
rectness of the solution of the problem 
of interference, and such appeared to be 
the prevailing opinion. — In the course 
of the paper several other interesting 
facts, of a collateral description, were 
stated, and, amongst others, that 
platinum causes, though slowly, the 
combination of a mixture of oxygen and 
carbonic oxide, hut that the process is 
facilitated by the introduction into the 
jar of a little caustic potash This latter 
circumstance he attributed to the re- 
moval of the carbonic acid by the potash 
as fast as it was produced, but Dr. Dau- 
beny. wdth much probability, viewed it 
as a case of disposing affinity. 

Mr. Herapath then read a paper on 
Arsenh’al Poisons, and drew the atten- 
tion of the Section to the case of Mrs. 
Burdock,, in which he he was profes- 
sionally employed, and which proved to 
he one of Realgar. While engaged in 
chemical ‘ investigations connected with 
this case, he ascertained that Realgar is 
convertible into orpiment by hydrosul- 
phuric acid, and the soluble bydrosul- 
hates, and that it undergoes, as might 
ave been anticipated, an analogous 
change in animal bodies submitted to 
putrefaction. Mr. Herepath also stated, 
if we understood him rightly, that Real- 
gar favours the conversion of animal mat- 
ters into adipocire, a fact, undoubtedly 
of a very novel description, and one not 
very reconcileable with those researches 
of Chevreul and Gay-Lussac, which 
have demonstrated this fatty substance 
to be an ammoniacal soap. This gentle- 
man concluded by exhibiting some ex- 
periments illustrative of his methods of 
toxicological investigation. 

Section C.— GEOLOGY AND GEO- 
GRAPHY. 

Dr. Buckland in the chair. — ^The first 

g aper was. A Classification of the old 
lata Rocks of Devonshire, and on the 
true position of the Culm deposits of 
the central portion of that country,' by 
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Professor Sedgwick and Mr. Muchison. 
^The authors began by observing that 
this was a mere outline of a more 
detailed memoir on thesphysical struc- 
ture of Devonshire, which they were 
about to lay before the. Geological So- 
ciety of London. In the published 
geological maps of that country, the 
whole system of the older slate rocks 
was represented under oife colour, with- 
out any attempt at subdivision ; and 
one colour also represented different 
limestones, •without any discrimination. 
The object of the authors was, to re- 
medy tnese defects, — to ascertain and 
represent the true position of the suc- 
cessive deposits and their natural sub- 
divisions, so as to compare them with 
corre^onding deposits in other places. 
They also wished to determine the true 
place of the remarkable carbonaceous 
deposits of central Devon, which had 
been previously regarded asbelongingto 
the lowest portion of the grauvvacke 
formation. A section was e.xhibitcd of 
part of that country, from the north 
coast to one of the granite peaVis of 
Dartmoor immediately south-west of 
Oakhampton. • 

{The following is a description of the 
Diagram which will he found to art 
h- 7.] 

ascending smurs or devonian hocks. 

Liiiibriau Uucks. (a) S)at> Hrliisis. *wilh some 
culciireoutt c<iniB «8 uiid 
orciiiiiu I eni.'iiiis. 

(6) Purple, •«»!, mill gre}» 
BUiidstoiies, wiih hnls of 
I [dll oi*e ill upper iiinii- 
lieib— -pe( uliar fossils 
iieai llieh jitiicii'Mi ivnli 
the dv6i h iiiR limesidues. 
Veins df lead and cO|>|ie>i. 
Upper Cambrian (c) Calcareous Gronpdi combe 
Mailiii & IlliJitdnjbe — 
fdShiis ver) :ibiiii(laiii — 
sintcy ( leavaGe. 

or Devonian Uocki. fd) Slnies wUh qu.ulznse velii.s 
anri beds -•liiGoliereiii 
81 lusts, &u« B/lun^aiiesei 
uiiiies. 

(e) Slot) Biiiidsioiies and 
sriiisib - cleavage puHi 
Inp iliro* the beds uf 
oraanlc remains 
ty) Diiio, with coiicietloiiary 
liiiiFsioiics, and iiiniiy 
well kiidwii Siluiian los- 
slls, cbiefly ot the lower 
pan of the B)8icni. 

(g) Culnilferous or black lime* 
Bioiie, with poiUuiisof 
etdiie coal, and fossils 
distiiicl from any ‘onnd 
In llie inferloi arnups- 
Wavelliie occult in ibe 
bedi below ilila llmc- 
aioiie. 

rhj Culm beds wiih nndetly- 
lug Olid ovei lying auc. 


ceistiins of sandaiduc 
mill shale often bigbly 
pyritotis. wiib litany iio« 
diiles of Iron ore, frf- 
queiiily ciuiialniiii! coal 
pliiiiis, and never aflTecl- 
ed like the older rucks 
by slai) cleava/re. 
nj New icd Biiiidsioiie resting 
unroii(|^iiiiably mi the 
( aiboii.iee<>uB deposils. 
CA) Gruniiedf Daitiiimir and 
El van Dike, bdili erupt- 
ed tbriiu.h the cnliii de- 
posits. 

In the ascending order this section 
exhibits — 

1. A system of slaty rocks, containing 
a \*ast abundance of organic remains, 
generally in the form of casts. TTiese 
rocks sometimes pass into a fine glossy 
clay slate, with a true transverse cleav- 
age; sometimes into a hard quart- 
zose flagstone, not unusually of a 
reddish tinge ; sometimes into a reddish 
sandstone, subordinate to which are beds 
of incoherent shale. In North Devon 
they are very rarely so calcareous as to 
be burnt for lime, but in South Devon, 
rocks of the same age appear to be 
much more calcareous. 

2. A Series of rocks characterized by 
masses of hard thick-bedded red sand- 
stone, and red mecaceous flagstone, 
subordinate to which are bands of red, 
purple, and variegated shades. The red 
colour occasionally disappears, and the 
formation puts on the ordinary appear^ 
ance of a coarse, silicious grauwacke, 
subordinate to which are some bands 
of imperfect roofing slate. In this series 
are very few organic remains. It is 
several feet in thickness, occupying the 
whole coast from the west end of the 
Valley of Rocks to Combe Martin. 

3. The calcareous slates of Combe 
Martin and Ilfracombe, of very great 
aggregate thickness, abounding in 
organic remains, and containing in a 
part of their range at least nine distinct 
ribs of limestone burnt for use. This 
limestone is prolonged into SomerseL 
shiie, and apnears to be the equivalent 
of that on the nanks of Quantock Hills. 

4. A formation of greenish and lead- 
coloured roofing slate of great thickness, 
and occupying a well-defined zone in 
North Devon, its upper bed alternating 
with and gradually passing into a great 
deposit of sandstones of various colours 
and mycaceous flagstones. These sili- 
cious masses alternate with incoherent 
slates, and are in some places surmount- 
ed by great masses of red unctuous 


SlluiUn Rocks* 


Culm DeposlU 
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shale, which, when in a more solid form, 
generally exhibit cleavage oblique to the 
fitratiftcation. 

5, The Silurian system resting con- 
formably on the preceding, and of great 
thickness, on the north-western coast, 
containing qjiany subordinate beds and 
masses of limestone. In its range to- 
wards the eastern part of the county it 
gradually thins off, but its characters are 
well preserved, and it everywhere con- 
tains vast numbers of characteristic 
organic remains. 

6, The carbonaceous system of De- 
vonshire, in a direction east and west 
across the county, in its southern 
boundary so close to Dartmoor that its 
lower beds have been tilted up and al- 
tered by the granite. It occupies a 
trough, the northern border of which 
rests, partly in a conformable position 
upon the Silurian system, and partly 
upon older rocks, probably of the division 
No. 4. Its southern border also rests 
on the slate rocks of Launceston. It 
everywhere exhibits a succer^sion of 
violent contortions. In some places it 
is overlaid by patches of green sand, and 
west of Bideford by conglomerates of 
the new red sandstone. The lowest 
portion of this vast deposit is generally 
thin bedded, sometimes composed of 
sandstone and shale, with imjjression of 
plants, sometimes of indurated compact 
slate, containing wavellite. These beds 
are surmounted by alternations of shale 
and dark-coloured limestone with a few 
fossils. Subordinate to these, there are 
on the western side of the county thin 
veins and flakes of culm or anthracite ; 
but this is wanting on the eastern side, 
and the calcareous beds are more ex- 
pended. The higher beds of this depo- 
sit are well exhibited on the coast west 
of Bideford. These often contain im- 
pressions of vegetables, lliough in a 
state of greater induration than the or- 
dinary coal-measures of England, and 
even in many places destitute of of any 
trace of coal, still these beds do not 
differ from the great unproductive coal- 
field of Pembrokeshire. They conse- 
quently concluded, that from the order 
of superposition. — from mineral struc- 
ture— from absence of slaty cleavage 
peculiar to the older rocks on which 
this deposit rests, and from the specific 
character of its organic remains, it may 
without hesitation be referred to to the 
regular carboniferous series. 


In the course of the details, the 
authors alluded to a remarkable elevated 
beach, occupying two miles of coast on 
the north side* of Barnstaple Bay, a 
more special account of which is being 
prepared for the Geological Society. 

Mr. De la Beche objected to the con- 
elusions of Messrs. Sedgwick and mur- 
chison, although he did not dispute the 
correctness of fbe section of the country 
which they had exhibited to the meeting. 
He conceived that he had traced the 
carbonaceous rocks passing into what 
had been termed the Cambrian sys 
tern, although he was not prepared 
to say that it really was that sys- 
tem. He was also unable to make that 
separation of the contorted rock, sug- 
gested by the authors of the paper. He 
spoke of the overlying greenstones in 
different places, and considered that 
those were of different ages ; also of the 
changes produced by granite on rocks of 
ev'ery kind in contact with it. He allud- 
ed to the former opinions of the rocks 
called by the general name, Greywacke, 
W’hich opinions have, of late years, been 
totally altered. He attached very little 
imporl^mce to mineral characters ; un- 
less the consideration of the imbechled 
organic remains wa^* made of the first 
importance, we were sure of falling into 
error. Are the organic remains in these 
carbonacefjus rocks of Devon really the 
same as those of the general carbonifer- 
ous system } He stated, that he con- 
ceived there \\;as evidence to prove that 
there was a regular band of rocks sur- 
rounding Dartmoor, which had been 
thrust up through the hollow in the 
middle. He could nowhere discover any 
line of separation betw'een the carbona- 
ceous and the older rocks, so that he 
was unable to reconcile the deposits of 
coal with those of other parts of Eng- 
land, and with the age of these older 
rocks all were agreed. In the Alps, or- 
ganic remains of the coal formation are 
found in beds, alternating with oolites, 
so that we must not limit too strickly 
the range of these organic remains as 
we should be certain of all the conditions 
under which coal plants can be accuinu 
lated. We shoiila recollect, that the re- 
mains of the vegetation of a mountain 
may be entombed at its base, so as to be 
shifted from its original habitat ; and 
that, although the disposition of organic 
remains may hold true for a certain ex- 
tent of the earth’s surface, we have no 
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riK^tto consider such a disposition uni- 
versal — Mr. Sedgwick remcarked, that 
he could with certainty distinguish four 
calcareous strata in Noath Devon — viz. 
one at Linton, a second at Ilfracomhe, 
and two others at Barnstaple. The dif- 
ference of the limestones of South De- 
von was also very remarkable ; that of 
Plymouth being essentially distinct 
from that of Dartmoor. These carbo- 
naceous strata also extended several 
miles into Cornwall. — Mr. ("onybeare 
considered 4; hat the public had exagge- 
rated the difference of opinion then be- 
fore the meeting. He was rather inclin- 
ed to coincide wiih Messrs. Sedg\vick 
and Murchison in considering the strata 
in dis[mte as referable to the general 
caihoniferous system, and from the ge- 
neral resemblani!e of the formations of 
tliosoof Pembrokeshire, the probability 
Wiis much strengthened. — Pnffessor 
Pliillijis conceived tliat it had been vsatis- 
faetorily proved, tliat thi*re existeil a 
eoal basin in the interior of Devonshire, 
altliough, at first sighi, from the iinfiro- 
fifable nature of the contained coalf be. 
isig the kiiitl called (’ulrn, some hesita- 
tion might have taken place as t >a<sign- 
ing It Its true position. But doubts 
must vanish on inspecting the organic 
lernains: and here lie might oliserve. 
that it was a mistake to su|)p()se that Dr 
Smith, the founder of English Heidogy, 
had ever intended to limit the range of 
these remains as some had accused him 
of We might readily as'^iyne, and ob- 
servation has confirmed, that some or- 
ganic remains of one stratum may be 
ibuiiil in contiguous strata, associated 
witlj fossils of different kinds, so that 
organic remains alone are insufficient to 
j)oint out distinctions in strata. J5ut, 
the general ajipeararice of the limestones 
of Devon was precisely similar to those 
of the north of England, in regard both 
to mineral character and imbedded fo.s- ^ 
sils. From their appearance, he had 
expected their in terstraiifi cation w'ith 
shales, andMr. Murchison had confirm- 
ed this eujiposition. The Devon lirne- 
Ktono corresponded indeed with the up- 
per bed of the Yorkshire limestone ; in 
die former he had detected a shell, a 
species of Anodon, which he had not 
observed in the latter ; but the species 
of Posidonia found in both exactly cor- 
respond. Perhaps one cause of mis- 
take might have been the little attention 
paid to the blilbk^ limestone of Craven, 


by Mr. Conybeare, and to this lime- 
stone there was a most striking resem' 
blance in the black variety of Devon- 
shire. He alluded to the extraordinary 
anomaly of coal plants having been 
found in the Alps, associated with ooli- 
tes, but this might be an e)fception from 
the general law, and exceptions there 
must be; still it roust be allowed, that 
organic life must have a constant rela- 
tion to the state of the actual surface. 
He came to tfie coiicdusion, that the 
Devon district would not offer any 
ampnaly in geological arrangement, 
but that it would correspond in ar- 
rangement with the other parts of the 
country, and that a fruitful source 
of error is the hitherto vague term 
(tre)wacke, which has been applied 
indiscrinnuately to a great variety of 
rocks, so as to include many of different 
ages throughout this country. — Dr. 
Bocklaml congratulated the meeting on 
the difference of opinion among the geo- 
logists jiresent, such a difference produ- 
cing discuhSion, uhich was the sure 
means of ai riving at truth. He con- 
sidered, that the true solution of the 
fpiestion at issue would be in the middle 
course; that, no doubt, it could not be 
easily granted, that the senes under con- 
sideration was carboniferous, when no 
true coal was contained in it ; hut, were 
we to adopt the new term cuhniferovst 
we should get rid of the difficuty. 'I'his 
culrniferous senes he regarded as the 
lowest portion of the coal formation, and 
as resting upon the Silurian rocks. He 
alluded to the diffirnlty of making r eo- 
logical maps ; these must be constantly 
modified, according to extent fff investi- 
gation ; ^errors of omission must be 
committed by every piciriccr in Geology, 
which can only be conccted by the 
researches of succeeding observer^. 

After the discussion was closed, Mr. 
De la Beche rose lo submit some consi- 
derations on the connexion of the Geolo- 
gical Ph enomena of Ci)rii\vall and Devon 
with the Mineral Veins of those coun- 
ties. He commenced with defining the 
local Cornish terms of lof/f, cross course, 
counter, ami e Ivan, the first thieo refer- 
ring to veins of metallic, the latter to a 
vein of granitic matter. A number of 
these had beenlaiddownin hisgeological 
map of Cornwall with the most peifect 
mathematical accuracy. He next men- 
tioned the overlying masses of green- 
istone, which are of different age, and in 
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some are iinhedded portions of the slate 
rocks. Granite must have been protrud. 
ed last of all the rocks, as ii ri»rs off the 
jireenstone in many places ; but the 
phenomena of the veins are still more 
ein|^n1ar» as first the elvans, and then 
the lodes, c^t through everything. He 
referred to certain faults in the green- 
stand district of Blackdown, and, most 
singular to relate, these faults exactly 
corresponded in direction with those of 
Cornwall, nltboiigh the latter were high- 
ly metalliferous veins, while the former 
W'ere fi'^sures destitute of any valuable 
content. He therefore laid out the con- 
ditions of a profitable metalliferous vein, 
as deduced from the experience of prac- 
tical miners, tha» it should be near the 
granite, and that the best siLrns were an 
elvan and a cross course. In the paii‘<b 
of St. Just these phenomena are in the 
highest degree remailtahle ; and, near 
Penzance, where the elvan courses are 
traversed, metals are sure to occur. 
The lodes of slate rocks are generally 
iinproduciive. Mr. De la Beche ^^as 
particularly anxious to impress these 
facts on the public in general, as 
milling speculations had been of late 
80 much the rage, that the more theore- 
tical knowledge that could be diffused 
the belter, so as to cause inquiry to be 
made respecting the geology of the mi- 
ning district about tobe entered upon by 
a joint stock company, before capital was 
invested in a hazardous, and perhaps 
ruinous enterprise. 

Mr. Hopkins was called upon to make 
some okservations regarding the dire^'- 
tion of the fissures mentioned by Mr. 
De la Beche, but be did not enter very 
fully into any discussion, as he proposed, 
on the following day, to bring the gene- 
ral consideration of fissures liefure the 
Section He observed, however, that 
there must have been one great axis of 
disturbance, to which the smaller fis- 
sures must either have been parallel, or 
have circulated around it — indeed, Mr. 
De la Beche had supposed the great 
line of fissures from Blackdown to Corn- 
wall had been curved by the intervening 
granites. He stated, that there must be 
a connexion between the width of lodes 
and their mineral contents — t lso, that 
in the production of fissures there must 
have been several periods of elevation. 

Mr. Fox then mentioned a remarka- 
able experiment which he had made 
upon the yellow sulphuret of copper. 


having changed it by electricity into ihe* 
grey sttlphuret. In a trough a mass of 
clay was placed, so as to oivide it into 
two portions, m one of which was hul. 
fihate of copper in solution, in the other 
dilute sulphuric acid. On the elecirjc 
communication being made by placing 
the yellow sulphuret in the solution, and 
a piece of zinc in the acid, the change of 
sulphuret look place, and* crystals of 
native copper were also formed up- 
on it. — Mr. Taylor bore testimony to 
the importance of geological infoima- 
tion to mining agents, who now were 
informing themselves, not only in pioc- 
tice, but in ihcory. He sjioke of the 
e.vertions of the late Mr. Phillips m 
drawing up a gecflogical map of Corn- 
wall, so far hack a« 1800. He sugget-ud 
the propriety of triuing the lines of fis- 
sures into the coal districts, and also 
wished the directions of the lead lodes 
of the mountain limestone to he ascer- 
tained, as likely to lead to generfd ie~ 
suits — Messis. Conybeare and Stdg- 
wiek made some observations on tht* 
im])ortanre of ma! ing use in Geoh gy 
of such an agent as Electro-Magnet Mn 

Sectio.v I) —ZOOLOGY AND 
BOTANY. 

Professor Ilenslow in the chatr.— Dr 
Richardson resumed the reading of Ins 
Rejjort #.n the Zoology of North Ame- 
rica. In touching upon the grogifiplii- 
cal di.stribution of the mammalia, lie 
remarked ijie great similaiity which 
existed hetw een them and the Eurojif an 
species; whikt there was the greatest 
(lissunilariiy to those of South America 
The boundary line sepaiating the Fanas 
of North and South Aineiica, was not 
at the Isthmus of Darien, but at the 
tropic ol Cancer. No Quadrumana 
occur to the noith of the Isthmus of 
Darien ; though m Europe there is a 
^Bjjecies which ranges as fai north as the 
rock of Gihi altar, in latitude 

In the order Carnivoia, and famdy 
Cheirojvtera, all the North Ameritan 
species belong to that tribe which pcs- 
sessea only one bony phalanx in the 
inde.Y, and two in each of the other 
finger, to which tribe also all the Euro- 
pean bats belong, except an Italian 
speices of Dinops. None of the sixteen 
speceis recorded as natives of North 
America have been found elsewhere; 
two only have been traced over any 
great extent of country’, and one of 
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these (resembling; the European Pipis- 
trellus) ranjfps thn)uj?h 24^* of latitude, 
and is the most northerly species iti 
America. There .must still many 
bats to he discovered in that country, 
as those of Mexico, California, and the 
whole tract of the Rocky Mountains are 
entirely unknown. 

Of the family Insectvora, ten species 
were eniiriflerated ; and tt was stated 
that North America differs more from 
Europe in this family, than in any other 
of the order Carnivora. Three of the 
European j^enera do not exist in North 
America, and the three tjenera found 
in North America do not exist in South 
America. The North American species 
of Sorex, however, closely resembles 
those of Europe. 

Of the family Mar^uplata. inhahiiinir 
the Nt‘W Woild, only three species 
reach into North America, the rest hein^f 
ronfmed to the south of the Isthmus 
of Darien. Two of thesn occur no 
hij^lier than Mexico; hut the thiul (the 
Verifiniar, oppossiim) ranf^e to the j/reat 
f'anadian lakes on the noith, aivl to 
Paraguay on the Houth. 

Aljout foity species of the familv 
f^irmvora have been noticed ; and this 
family includes a j^reatei number than 
any other which arc coiiunon to both 
North America and Europe ; thouirh 
possibly a closer acquaintance » ith some 
which aid at present considered identi- 
cal, rnav enalile us to diaciiminate be- 
twt'cn them The generic form^ of 
North America are the same as those of 
Europe, excepting in a very few cases, 
which belonu; to the South Ameiirun 
tijronp A few of the more northern 
forms also cross the Isthmus of Darien 
to the south 

In the family Plantij^ratla, t\vo, of the 
four hears of North Ameiica, are nn- 
doubleuly peculiar to the New World; 
and one of the.se, is tlie most nortbeilv 
quadruped it contains, 'riie Ameiican 
Glutton, or Wovenne, according to 
Cuvier, is identical with that of the Old 
World, Amonff the Di^iti^rada, the 
ranj^e of the Musielaa is limited south- 
wards, to the northern or inublle dis- 
tricts of the United States. Whether 
any of the American and European 
species of this genus be really identical, 
18 involved in great uncertainty. Of 
the three Otters of north America, one 
appears to be identical with that of Eu- 
rope; and another, if correctly identified 


as the Lutra Brasiliensis, has a most 
extensii^^e range, from the Arctic Sea 
through great part of South America, — 
Eight spf'cies of the genus Canis are 
found in North Amencu; liut there is 
great ditficiilty in distinguishing the 
species, and in indentifyirig them with 
any of those of Europe. The domestic 
dog breeds with the wolf and lox, and 
tin ir olTspring is prolific. 

Eight spfcie^ of the genus Felis were 
mentioned by Dr. Richardson, three 
of which, extend from South America 
into the south western territories of the 
United States, and some of the others 
arc still doubtful as North American 
species. 

'rhe nine species of Amphibia found 
in North America, are mostly common 
to the rioithcrn seas of the Old and 
New Worlds : the genus Otaria alone, 
being confined to the North Pacific ; 
and even these range, to the Asiatic 
coast The specific identity of some of 
the seals is involved in very great 
doubt. 

In the order Rodentia, there have 
been between seventy and eighty spe- 
cies discovered ; and here North Ame- 
rica surjiasses every quarter of the 
globe in the abundance and variety of 
form which these animals assume. The 
squirrels Hie not yet satisfactorily de- 
termined. The marmots are numerous 
excepimg in the sub-genius Sperino- 
philus. There is only one which may 
possibly be common to the New and 
Old World. There is only one of the 
restricted genus Mns, which is une- 
quivocally indigenous to North Ameri- 
ca ; aud these closely resemble the 
European M. sylocstris. Other spe- 
cies have been introduced from the op- 
posite side of the Atlantic. 

Mr. Bowman read a communication 
respecting the Longevity of theY’ew- 
IVee ; ami mentioned the result of his 
observations upon the growth of several 
young trees, by which it appeared, that 
their diameters increased, during the 
first 120 years, at the rate of at least 2 
lines, or the one-sjxth of an inch per 
annum ; and that under favourable cir- 
cumstances tlie growth was still more 
rapid. In the church yard at Gresford, 
near Wrexham, North Wales, are eigh- 
teen yew-trees, which are stated by the 
parish register for 1726 to have been 
planted in that year. The average of 
the diameters of tnese trees is 20 inches. 
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Mr. Bowman then remarked on two 
yew-trees of larf^e dimensions^ fr#m the 
trunks of which he had obtained sec- 
tions. One is in the same churchyard 
us those above mentioned, and its trunk 
is 22 feet in circumference at the base, 
29 feet below the first branches. This 
giA'es us a mlan diameter of 1,224 lines, 
which, according to De Candolle’s rule 
for estimating the age of the yew, ought 
also to indicate the number of years. 
From three sections obtained from this 
tree, Mr. Bowman ascertained that the 
average number of rings deposited for 
one inch m depth of its latest gro\fth, 
was 34-23. Comparing this with the data 
obtained from the eighteen young trees, 
he estimated the probable age of this 
tree at 1,4 1 9 years, llie second of these 
trees is in the churchyard of Darley 
in the Dale, Derbyshire, and its 
mean diameter, taken from measure- 
ments at four different places, is l,i56 
lines. Horizontal sections from its 
north and south sides, gave an average 
for its latest incTca'«e, at 44 rings per 
inch nearly, which gives 2,006 years as 
Its age, by the mode of calculation adopt, 
ed by Mr. Bowman. He then pro- 
ceeded to state his opinion of the reasons 
why so many old yew-trees were to he 
met with in churchyards ! he considered 
that might have been planted there at a 
period anterior to the introduction of 
Christianity, under the influence of the 
same feelings as those, which prompted 
the early nations of antiquity, to plant 
the cypiess round the graves of their 
deceased friends. 

Mr. Ball exhibited the skulls of a 
species of seal common in Ireland, with 
the view of eliciting information, as ho 
considered it to lie new to the British 
Fauna, and very distinct from the two 
already recorded. The present species 
was never known to become tame, 
whilst the Phocn vitulina, generally con- 
sidered the more common species of 
our coasts, was very easily tamed — 
Frof. Nilsson, of Lcind, at once pro- 
nounced this species to he his Iialio- 
clmrus (frheus^ fornjinga distinct genus 
from Phocn, and described by him in 
the year 1 820. It had been previously 
recorded by Fahricius, under the name 
of Phoca grii/fhus. It is common in the 
Baltic and North Sea, and to be met 
with in Iceland, and attained to a size 
of eight feet in length. In Sweden it 
was emphatically termed the Sea-seal, 


in contradistinction to those which in- 
habited gulfs. He remarked that the 
name of Phoca mtuUna had been appli- 
ed by Linnseiu, and subsequent au 
tbors, to three distinct species, to which 
he had himself given the names of bar> 
hata, variegata, and anneltata. Of these 
he had ascertained that a specimen, 
captured in the Severn, and now in the 
Bristol Institiftion, belonged to the 
annellata. — Dr. Scouler remarked tliat 
the species which Prof. Nilsson had 
identified as his Haliochtsttis griseus, 
predominated in Ireland over the Pho- 
cha vitulina, though it had been hitherto 
neglected ; and that the great difl’er- 
ence in the teeth of these species justly 
entitled them to he considered as form- 
ing distinct genera. — Dr. Riley exhibi- 
ted the stomach of the specimen al- 
luded to, as having been captured in 
the Severn, in which he had found from 
thirty to forty pebbles, and states that 
other instances had occured of a similar 
nature ; and that it was a popular notion, 
that they assisted the seal in the way of 
ballast whilst catching his prey, which 
he did by rising vertically upwards, and 
seizing it from below. But Sir Francis 
Mackenzie then asserted, that he had 
repeatedly seen the seal chase salmon 
into the nets, and that it was not usual 
for it to cajituio its prey in the way dcN- 
cribed Ntiilher he, nor Professor Nil 
sson, nor Mr. Ball, had ever found 
stones in the stomach of this aniiua) 

Dr. Hancock read a paper on a new 
species of Norantea, from Ijuiana, 
termed by the natives Corocoioiaibi. 
This grows on the banks of rivers, and 
in moist places, and its botanical cha- 
racters closely resembling those of the 
Norantea GuinneiLsis ; he had long con- 
founded it with that species. As Aublct’s 
plant is, however, described as a tree 
which grows eighty feet in height, and 
as the present species is a large climber 
they must he distinct ; and Dr. Han- 
cock then detailed the botanical cha- 
racters of the latter. 

Mr. llojic exhibited a remarkable 
specimen of the Lucanus Camelus, Fabr. 
from North America, the right side of 
which had the configuration of the male, 
and the left of the female sex. This 
monstrosity was analogous to one 
which had been observed in the lucanus 
cervus, a closely allied species of Eu- 
rope. The exhibition of this specimen 
led to a discussion, in which Mr. Cuttis 
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Dr. Riley and Mr. Tarrell took part 
concerning those principles of develop- 
ment, by which monstrosities of the 
above description were reducible to the 
operation of general laws. Mr. Yarrell 
particularly noticed the occurrence of 
both male and female organs, on oppo- 
site sides of various hermaphrodites, in 
lobsters, and birds, which he had dis- 
sected. and*stated that he*had met with 
an instance of a fish, which had a hard 
roe on one side, and a soft one on the 
other. He b^d met with a very extra- 
ordinary example of double sex in a 
fowl, wnich he had not yet made public 
and of which he now detailed some of 
the more interesting particulars. 

Mr. Hope read a communication, 
expressive of the probability that some 
of the early notions of antiquity were 
derived from the observation of insects. 
In attempting to account for the appa- 
rently spontaneous generation of those in- 
sects, which rise in myriads from the 
mild left by the waters of the Nile, the 
philosophers of antiquity turned their 
earliest attention to the operation of^the 
external influence of the elements, and 
Mr. Hope, supporting his opinion by 
numerous quotations, showed that* they 
considered the sun as the chief and 
eilicacious power in producing this 
edVet. The opinion of spontaneou.s 
^^eneration was universally adojjted, and 
m full fco ce till the middle of the six- 
teenth century, and is still retained in 
the greater part of Asia and Africa, and 
even held by certain emineht naturalists 
in Europe. The origin of the doctrine 
of a metempsychosis, he considered, 
niiijht be deduced from their actual ob- 
servation of the metamorphosis of cer- 
tain insects. This doctrine is now con- 
fined to the Gawrs of Persia, and some 
other idolatrous nations of the Asiatic 
continent. 

Mr. P. Duncan oflfered a few re- 
marks upon the subject of Mr. Hope’s* 
speculations. 

M. G. Webb Hall commented on 
the effects of lime as variously applied 
to different soils, and considered the 
general effects of this substance, with 
re,spect to its value as calcareous earth, 
and its septic qualities as facilitating 
the decay of vegetable matter. In the 
latter capacity it was found to be most 
beneflcial in a humid climate like that 
of Devonshire. He pointed to the ne- 
cessity of a scientific inquiry for the 


purpose of obtaining more precise in- 
formation than we yet possessed, as to 
the requisite proportions in which lime 
should be furnished to land of different 
qualities. He had found that less was 
required, and a greater benefit pro- 
duced by employing lime fresh from 
the kiln, and ploughing A, into the 
ground within twelve hours of its being 
laid on the surface. He bore testimony 
to the value of gypsum as a manure for 
lucerne. Mr. Kootsey was sceptical 
as to the ill effects so universally attri- 
buted to magnesian limestone, and 
whicfli had been alluded to by Mr. Hall, 
as he knew an in^lance where very 
large crops were obtained from a dis- 
trict, where this rock prevailed. 


Section E.-^ANATOMY AND ME- 
DICINE. 

Dr. Roget in the chair — The first 
pajier read was entitled, * Observations 
on Remedies for Diseases of the Brain,' 
by Dr. Prichard, of Bristol. — Dr. Pri- 
chard remarked, that perhaps all cura- 
tive attempts in cases of disease affect- 
ing the brain resolve themselves into 
the modifications which medical art is 
capable of effecting in the vascular 
state, of parts within the skull. We 
can promote by various means either 
fulness or inanition of the blood-vessels 
in the brain : whether anything beyond 
this is in our power, is very uncertain. 
Besides general and local bleeding, all 
those means belong to the same class, 
which act by refrigerating or heating the 
surfaces either of the head or of other 
parts. Refrigerant applications to the 
head have the effect of contracting the 
calibre of the arteries, and thereby di- 
minishing the quantity of their contents. 
Pediluvia, or other means of applying 
warmth to the lower extremities, pro- 
duce a similar result by augmenting 
the capacity of vessels remote from the 
head, and causing a greater quantity 
of blood to be determined into them. 
All these means plainly owe their effi- 
cacy to the modification which they 
bring about in the state of the vascular 
system of the brain. The only class of 
remedies respecting the modus operandi 
of which any question can be raised, 
are those which produce what is termed 
counter-irritation ; and perhaps the doubt 
which exists in this instance arises from 
the obscurity of the subject. It is very 
generally supjiosed, and perhaps cor- 
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rectly — at least it is very difficult to 
fiad any other hypothesis on the sub- 
ject that is more prohal>le — that the 
means of counter-irritation, such as 
rubefacients, vesicatories, and issuer, 
produce their effect by lessenin'; an 
iiypoplethoric atate of the vessels in 
internal pafts, and that they bring this 
to I ass by increaMng the fulness 
of the vessels in surfaces to which 
they are immediately applied. There 
are facts which it is very difficult to 
reduce under this sort of explanation ; 
as, for example, the relief obtained in 
case» of pneumonia or of bronchitis, liy 
means of blisters applied to the parity 
of the citest, there being in these in- 
stances no continuity of structure that 
might render the proposed explanation 
in some degree intelligible. On the 
other hand, there is little doubt that 
such remedies are most efficacious 
when they are applied over surfaces 
nearly juxta-position with the seat of 
disease; and this fact, if not called in 
question, goes far towards establishing 
the notion before alluded to as to their 
mode of operation. 

A case has lately occurred in my 
practice at the Bristol Infirmary, which 
strongly exemplifies the efficacy of the 
treatment which I have recommended, 
and which I have fortunately an opportu- 
nity of bringing before the Medical 
Section in the most convincing way. 
A youth, aged about eighteen, came 
into the Infirmary, labouring under 
complete amaurosi-^, which had been 
coming on gradually for a week or ten 
days before his admission. At that time 
it had become so complete, that vision 
uas entirely lost, and the pupils were 
totally insensible to light even when 
the rays of the sun were suffered to fall 
immediately into the open eyes. At 
first he was freely and repeatedly bled 
from the arm and temporal artery, had 
leeches applied to the scalp, blisters to 
the nape of the neck, and took calo- 
mel so as to render his gums sore. 
Finding that no effect whatever was 
produced by these measures, 1 gave up 
the expectation which 1 had at first 
entertained of his recovering sight, but 
was resolved to give the remedies a 
complete trial. I ordered him to be 
bled ad deliquium. This took place 
after a small quantity of blood bad 
flowed from his arm while he was in an 
erect posture After a few days (he 


was still perfectly 5ark) an incision was 
made over the sagittal suture from the 
forehead to the occiput. It Was filled 
with peas. In, three or four days, pre. 
cisely at the time when suppuration 
began to take place, the patient declared 
that he perceived light, but was scarce^ 
ly believed, since the pupils were still 
widely dilated and quite insensible to a 
strong light. *’ In the coiirsffe of a few 
days it was quite evident that he saw — 
he could tell when two or three fingers 
were held up. For some weeks the iris 
was still quite irritable, though vision 
had become in a great degree rest ired. 

The subsequent treatment of the case 
consisted chiefly in occasional leeching^, 
purging, and low diet. When the issue 
healed, which was not till it had been 
kept open for some m(»nths, a seton m 
the neck was substituted ; under this 
treatment the case has terminated in a 
complete recovery of the blessings of 
sight. 

Dr. O’Beirne stated, that treatment 
was perfectly new to him, and he should 
feel^iimself amply compensated if hu 
derived no oth<T benefit than hearing 
this paper from his attendrince at tli.^ 
British Ass.' ciation. — Dr. Carson stiuei!, 
rather as an objection, that if an arinrni 
were bled to death, the same quantity of 
blood would be found in the crauiinn, 
and that# the doctrine of detcnninaiion 
of blood to the head was unfounded, and 
frequently led to great errors in practice 

I'he second paper read was by Dr. 
Houston, on* a human foetus without 
heart or lungs. Several drawings were 
exhibited, and the reading of the paper 
led to a short discussion, in which Drs 
Prichard, Carson, O’Beirne, Macartney, 
and Mr. Carmichael, took part. 

The third pajier was by R. Carmi- 
chael, E.sq., on Tubercles. — M. Carmi- 
chael commenced vvith some remarks on 
the great prevalence of these formations. 
Und then proceeded to detail their ap 
peararices according to Laennee and 
Carswell. He adverted totbeuseof term 
Scrofula, which he considered a cloak 
for ignorance; and, having stated that 
Drs. Todd, Clark, and Carswell, believe 
in the identity of Scrofula and Tubercle, 
disputed this position, and likewise their 
opinion, that tubercles are inorganizable 
deposits. Among other objections he ur^ 
ged the inconsistency of representing 
enlarged cervical glands and pulmonary 
tubercles as identical, since it is wel* 
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knovvn that former ina)* be id jectefi, but 
not the lattei ; & of inaiikt:»iriini^ the nim* 
intlamraatory origin of tnl>L*ri lMn, to<?ettier 
witlk the view that these bodies are life- 
k;>^^ iDiitter ; since, if ynch is tlieir UHlure, 
they ixiu-<t excite inflammation in rbe 
tissues wliich contain them. Heallowerl, 
however that the scrofulous constitution 
disposes to tubercles, l>ut only in the 
t.a:Tie manner as to cancer* 

Mr. Carmichael next ad verted to the 
|ToiieralIy-re-cof(nized conn .\xion between 
^^rofula anj disordered dii^rtatiDri, and 
claimed the priority of tins observation 
by leference to a work u Inch be pub- 
lished in 1810 He tli<Mi proceeded* to 
arjrne, at considerable leni^lh, in favour 
of the parasitical ori;riii of tubercles, 
pointed out the absence of vascular 
communication lictvveen these bodies 
and surrounding? parts, and observed, 
->0 loiif? as the former retained their vita- 
hiy, no inflammation takcM place. The 
ii'ithor declared his ojrinion, that Carci- 
noma must likewise he arian'jed ainon;;? 
ilie Phitozoa ; and, huvinj? indicated the 
ihvis’on of a cancerous formation into a 
inedullary cartilaginous portion, asMifii- 
( d to the former an independent vita- 
lity, the latter l)einf?ouly a bai ner Which 
n.iture sets up a^^aiust the parasite, and 
observed, that tlie contaiiiin;? cyst be- 
ion:?s to the surrounding tissue. The 
cartilaginous [lortiori he siatcd^mijrht be 
injected, tint not so the meilullary tuber- 
cles, which he considered more allied 
to Carcinoma than to Scrofula. Havmj? 
spoken of a difl’erence hefweeu Fungus 
Medullaris and Fungus Hsemaiodes, he 
proposed to arrange the formations which 
had passed under review, as constituting 
four species of Fkitozoa : — J. Tubcicles 
found in the lungs. 2. Tuheicles found in 
the abdominal organs, 3. Fungus Me- 
dal laris and Fungus Hsematodes. 4. 
Carcinoma. 

Mr. Carmichael next considered the 
exciting cause of tubercles, and conclud* 
ed by urging ibal practitioners mu^t 
direct their attention rather to the pre- 
vention than the cure of the disease. 

A short discussion followed. Some 
objections were brought forward by Dr. 
Macaitney, and answered by Mr. Car- 
niichael. 

Section F.— STATISTICS. 

Mr. Kingsley presented and described 
several forms of tables, for more accu- 
rately displaying the revenue and expen- 


diture of the United Kingdom, and 
piocuririg accuracy in Parlianientarv 
Returns of the state of Savings Banks, 
&c 

Dr Bowring oh'^erved, that those who 
complained of the imperfection of ])?ir- 
liameiit.'iry returns forgot that they 
were ordered, not for the service of ge- 
neral science, but to serve sf>me .special 
purpose, or as the foundation o particu- 
lar motion. The means for procuring 
an accurate return of the revenue did 
not exist in tins country. In most con- 
tineijt.d naf.ons the whole gross amount 
of revenue is paid directly into the Ex- 
chequer; but, in England, several de- 
partments arrest the amount necessary 
to pay flieir own expenses in transitu^ 
and the numberof these departments ren- 
ders the accounts of British flnance very 
complicated. — Mr Tiarcks said, that 
measures had been taken to remedy the 
abuses from the former mode of super- 
intending savings banks. Weekly re- 
turns were now made to the National 
Debt Office of the mo'^t minute descrip- 
tion In the savings bank of Moorfields, 
the di'posits amounted to 520,000/ , 
every peiin\ of which was nccouiited for 
weekly. 

Baron Dupin addressed the Section 
on the sulqect of a paper he had laiil 
upon the table, entitled, ‘ Researches 
relative to the Price of Gram, and its 
influence on the Frencli Population.* 
He had extended his survey over a space 
of fifteen years, from 1815 to 1832, but 
bad stopped .it the latter year, in conse_ 
qiience of the special derangement pro- 
duced by the cholera Duhng this in- 
terval, the price of corn in France had 
varied irom 60 a-. to 34. v. per quarter, and 
he proposed to examine the effect of 
this enormous di.sproportion on the 
elements of social life, — deaths, births, 
and rn.irnages. From a variety of ta- 
bles it appeared, that a difference of 
more than 100 per cent, in the price of 
corn produced an incomparably less va- 
iiation in mortality than other causes 
which are unpLTceived ; and that the 
effect of scarcities in the nineteenth cen- 
tury on mortality must be reduced to 
the rank of secondary causes, which can 
only be evolved by the artifices of cal- 
culation, and by grouping together a 
great number of years. The effect on 
births 18 scarcely greater — an iiictease 
of 5 ) per cent, on the price of grain pro. 
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ducerl only a diminution of 13-1000 in 
ifie births. On marriatfes the effect was 
rather more mark»*d : there were 918 
les- inarriafjjres for every million dnrintf 
the year of {greatest scarcity than there 
were durinjr the year of abundance : hut 
the years of ifreatest abundance were 
not the yeaf% of most marriages, nor of 
the greate t social happiness. Society 
was mosi prosperous when provisions 
were at an intermediate price. The 
, snoall annual variation in birth<«, deaths, 
and marriages, even for years of great 
difference of price, induced the Baron 
to search for a function of these three 
social elements, which would both ren- 
der the variations more perceptible, and, 
correcting one bv the other, would re- 
move the perturbations arising frorn ac- 
cidental causes. This function is the 
mean between the number of births di- 
vided by the number of deaths, and the 
number of marriages divided by the 
number bf deaths. It is sufficiently ob- 
vious, that this function is indepenilent 
of the amount of population, and the 
Baron considered that its magnitude is 
a very fair test of social prosperity. He 
proposed to name it the Function of Vi- 
tality. In the years of extreme scarcity, 
the function of vitality averaged 0.59^7. 
In the years of high prices it averaged 
0.6092. In the years of intermediate 
prices it averaged 0 6103. — He then ob- 
served, that, according to Dr. Cleland’s 
paper, read on the preceding day, the 
function of vitality in Glasgowwas about 
O./OOO — a clear proof that «ocial happi- 
ness was greater in England than in 
France. He trusted that ibis function 
would be calculated for the principal 
continental nations and for different 
epochs, in order to com]iare their social 
prosperity by a precise and identical 
standard. As one valuable result, he 
showed that this function was far less in 
England during sea^^ons of commercial 
depression than of agricultural distress. 

In illustration of the Baron’s views 
respecting the price of corn, and its re- 
lation to the function of vitality, Mr. 
Porter read the following table: — 
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Lord Nugent remarked, that, while 
the population of France was notorions- 
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ly increasing, the number of births ap- 
peared to be stationary. Baron Dupin 
said, that this was owing to the pro- 
gress of civilization ; fewer children 
comparatively, 'were born, and fewer 
died. 

Mr. Porter read the following table, 
in confirmation of the Baron’s views 
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Some inquiry vv^as made respecting 

the effects of Vaccinat ion, to wbith Mr 
Porter replied by producing the follow- 
ing tarfile : — 

Persons dying of Small Pox within thr 
Jjondon Bills of Mortality 
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Mr. Fripp thought it a great anomaly 
that a low price of corn should not. oV 
necessity, produce a high function of 
vitality, and he attributed this to a want 
of forethought in the labouring popula- 
tion, owing to their deficiency of educa- 
tion. — Dr. W. C. laylor said, that tlic 
anomaly was explicable on elementary 
principles. A very slight excess of 
supply above demand produced a very 
disproportionate fall in price. He in- 
stanced two or three cases in which the 
disporporiion had been very great. 
Baron Dupin had noticed the great dis- 
disproportion between the fall in price 
ana increase of supply, both in the 
essay before the Section, and in his 
memoir on National Industry, addres- 
sed to the Institute in 1831. Dr. Tay- 
lor was of opinion that this was pre- 
cisely the case in which Statistics failed 
us, for, whether the excess of supply 
over demand was small or great, of 
course within certain limits, the fall in 
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price was sure to be excessive — Mr. 
Harman Viager supported Dr. Taylor’s 
I'iews. — Colonel Sykes and Dr. Turner 
stated, that from the resiflt of their in- 
quiries It appeared evident that human 
happiness always increased with the 
cheapne.ss of the necessaries of life. — 
Paron Dupin observed, that when he 
said the greatest social happiness ap- 
peared at the intermediate price of corn, 
he did not intend the mean between the 
hiifhest and the lowest, but a price a 
liUUi above lowest. — After some de- 
sultory conversation, the Delegates from 
die Asiatic Society were called upon to 
‘itale the subject of their mission 

(’ol. Sykes said, that a proposal had 
hiji ii laid before the Asiatic Society by 
the lligbt Hon, Holt Mackenzie and 
Dr. Hoyle, for eatablisbing a commit- 
tee. with adihated branches, to collect 
statistical information with respec t to 
ihc natural and artificial jirodiictions 
and wants of India. The project has 
been already explained in the report of 
<he Asiatic Society, published imtliis 
loiirnal.* Col. Sykes read several cx- 
uac'ts from the communications , made 

the Asiatic Society, by Mr. Mackon- 
z’c and Hoyle, showing that the re- 
sources of India were yet comparatively 
undeveloped, and that a vast supply of 
material"* for mariiifactiire might be 
derived irom that country He dwelt 
p;irticiilurly on cotton, for wdiich we 
were now principally dependent on 
America. — Dr. Taylor observed, that 
our emjjire over India was completely 
the supremacy of knowledge. He en- 
tered at considerable length into the 
question of the trade between India and 
the ports on the Levant and Kuxine, 
which he staled to be constantly and 
rapidly increasing ; and detailed some 
jiarliciiiars of the markets of Cubul, 
Hokhara, and Herat, obtained from 
recent publications of the Calcutta 
government. He instanced, as a 
proof of the benefit that would result 
from the proposed series of inquiries, 
the advantages which British commerce 
had derived from the information col- 
lected by recent travellers in the East. — 
Mr. Porter confirmed this statement, 
and directed attention to the rapid in- 
crease of trade between London and 
Trebezond. — Mr. Visger stated, that he 


* See Attieuaeuiii, N>i. 447. 


was engaged in a branch of manufac- 
ture which depended on the supply of 
lichens ; and he could assure the Sec- 
tion that this branch of industry, ah 
most entirely unknown, was rapidly 
rising, both in extent and importance. 
Lichens were imported to Ae amount 
of 100,000/. per annum ; but the supply 
of the more valuable sorts was already 
beginning to fail, and gentlemen ac- 
quainted with botanical science had been 
engaged to travel in search of them. 
Should this part of the subject engage 
the, attention of the proposed Com- 
mittee, he would gladly supply speci- 
mens of lichens, with descriptions, to 
the Asiatic Society ; for he felt as- 
sured, from all the accounts he had read, 
that India was likely to he the habitat 
of some of the most valuable plants of 
the lichen tribe. — Dr. Robison, of Edin- 
burgh, said, that there were two pro- 
ducts of India likely, when sufficiently 
known, to become valuable articles of 
commerce ; he meant a pulp for the 
maiiufacliire of pap'^r, obtained from 
Xepaul, the paper derived from which 
was the only one that resisted the action 
of worms ; and a wood-oil which, fr-'m 
its durability and fragrance, was parti- 
cularly worthy the attention of house- 
painters. — Lord Sandon, after some al- 
liisions to our ignorance of Indian Sta- 
tistics, dwelt very strongly on the ne- 
cessity of attending to the cultivation of 
cotton in India. The stock of raw cot- 
ton, on the manufacture of which so 
large a portion of our population depen- 
ded for subsistence, was often in a very 
])recarious state. Of his own know- 
ledge, there was a period, about eighteen 
months ago, when the stock on hand 
would not have supplied six weeks’ con- 
sumption. We now depend on the 
United States of America for supply. 
He would not refer to the possibility of 
war with that power. God forbid that 
two nations, bound together by identity 
of origin, interest, and civilizing infiu- 
ence, whose bonds of amity were the 
strongest this world ever witnessed, 
should again engage in what was almost 
civil war. But he need not remind the 
Section that the Southern States, from 
which our supply of cotton is derived, 
are in a very ticklish state, owing to the 
existence of slavery, and the question 
of negro emancipation, which is likely 
to precipitate some sudden conclusion 
of no very peaceful nature by the Tex- 
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ian war . — Severtil gentlemen from the 
manufacturing districts professed their 
anxiety to aid the views of the Asiatic 
Society, in establishing the proposed 
Committee. 

Section G.— MECHANICAL 
SCIENCE. 

The sitting of the section occupied 
but a short time, during which two pa- 
pers were read, one of some interest, by 
Mr. Henwood, on Naval Architecture, 
and a second by Mr. Coosh.tm on •rt r- 
tain improvements in Napier’s rodsi. 
Dr. Daubeny also exhibited an ingeni- 
ous instrument for taking up sea water 
from any friven depth, foi the jjurposc 
of chemical analysis, b>^uig an iinproi''^- 
mentof an admiral le iuvcntion for that 
purpose sent out in the Bonito 


EVENING MEKTlNli 

In con .sequence of tlie Ince'^sanf rajii, 
the intended promenade and hor.u-iil. 
tural exhibition at Milh iN (jm-d.*!]- was 
abandoned, and notice go.-rn th. t tlu- 
Geological, Statistical, and Me-h iiueul 
Sections would meet in the cs'euiug 

In the Geological Section, Hr Hare , 
of Philadelphia, entert'd upon a hi-ttiry 
of the many inorliflcarMins of the I'lie ot 
Volta, and in particular drew attention 
to a form of it. devised, and long snice 
described ]>y himself, but which lie 
conceived hafl noc in a sufficient degree 
attracted the attention ot Eurojiean jdii- 
loBophers. His apparatus is compact, 
portablc,and, what is acapital advantage, 
admits in an instant, and by the sim- 
plest manipulation, of being put m 
action, and having this action suspend- 
ed. A prodigious quantity of acid is thus 
saved, which would otherwise go to 
waste, and the operator is enabled to 
avail himself, as often as be chooses, of 
that superior influence which is so well 
known to be manifested by the pile at 
the first instant of its excitation. Dr. 
Hare concluded by the exhibition of 
some striking experiments illustrative 
ol the igniting or deflagrating efficacy 
of his Voltaic arrangements. 

Prof. Philips followed with an account 
of the distribution over the northern 
parts of England of Blocks or Boulders. 

Association, he observed, had for- 


merly proposed a quiestion regarding 
this distribution, and the present was a 
partial attempt at its solution ; and it 
was interesting both to the geologist and 
the geographer, as it involved the effects 
of running water m modifying the surface 
of a country. In glancing over the north 
of England, we find a great variety of 
rock formatiqpa, from the pldest slates 
to the newer tertiary ; the country gent- 
rally slopes to the east, with the excep. 
tion of the group of (’umbrian moun- 
tains, which form a local honical zone 
One striking feature in its physical 
geography, is an immense valley running 
north and south, and passing through a 
great variety of formations; ihe Wolds 
of Ytirk being chalk, of Whitby oolite, 
tile vale of York new red sanurtone, 
while the earliornfcrous rocks arc dis- 
I’.layed iii Northiimherlund and Diiiham 
All the count, 1 y fnim the 'I'ync to the 
Humber is (ovaTcd with tio' iransj.orted 
bfiuhh’rs, injTiy of uhieli arerdrorks 
qune (InTcreet from any near the spot? 
will re they occur, mnl soine evci' not, 
re(.,)t;,Tn 'able .IS Biili-di 1 v,..vh. ( onlil 

Mr idea ? 1 ' gas cling the ofhee of 

leeln pgs be t.is: llicy had Ixa-ui (h.- 

iiicams of lUis'OiM ;,j 'ji.s/el to cli'iuiii* 
p!." - S« inbb'i'->' of ^he LJiajv lull <tia- 

njie h.iH !)eeri ibnnd sn Use •muth-eastern 
njk biie? in t ! e mteiior, ther.* 
V. '-{eLUMfl acunmla^itm •, oj rneay 

places, thur chrc(‘1if)ns .eemed all to 
converge lo a ccriaiu jioiut, in w hat o 
termed th<‘ Pennine chain, hut cn th’s 
chain no boulders have betii obM'rvt d, 
except at one iioiiit, from which you 
look towards Shap Fell ; towards the 
nortii they have been dnltcd nearly as 
far us Carlisle, but there is noliacc of 
them towards the west. We also may 
find boulders from Carrick Fell carried 
to Newcastle and the ^"orkhirc coast, 
and these have been drifted over the 
^ame point of Striinmoor. Mr. Philip'=^ 
gave several conflicting opinions of dit 
ferent geologists, to account for this ex- 
traordinary trail sjiortion ; the bursting 
of the banks of lakes; the alternate 
elevation and depression of mountain 
chains, and the sujipobition that the en- 
tire country had been under the sea. 
when the distribution of boulders had 
taken place. — Mr. Sedgwick then rose, 
and remarked that the direction of 
transport of the blocks may have been 
modified by the surface over which they 
were carried ; and that Sir James Hall 
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had been the first who had observed the 
Sharp Fell boulders. These boulders 
Mr. Sedgwick had noticed on the shores 
of the Solway Frith, mifed with gravel 
from Dumfrieshire. He alluded to the 
action of water upon the crests of 
mountains, and to the occurrence of 
transported blocks at considerable ele- 
vations. It was well knpjvn that moun- 
tain lakes were gradually filling up ; 
and he had shown m a paper to the 
Geological Society the relation of a lake 
to the age eft" the valley containing it. 
With the dilmnal gravel over the coun- 
try we find the associated organic re- 
mains, — a strong proof that the land 
must iiave been dry when the transpor- 
tation took place. — Mr. Murchison had 
observed these boulders associated with 
recent .-.lirlls atvarious elevations, — con- 
sequently, the land must have been at 
one time under the sea, and have been 
subsequently elevated. 'I'here must 
have been a rejativc change of the level 
cflandarnl sea; and Professor Esrnark, 
in Norway, had been tlie originator of 
;he idea of the icebergs transpotting 
gravel. He referred to the vallev of the 
Inn, in the Tyrolese Alps, as lilastrat- 
ing this alteration of level • boulders of 
graiiitc' had been found on calcareous 
mountains comjiohing one of its sides, 
eifivatcfl f've or si.x thousand feet ahov'e 
the Hca 1 vel: and this valley Nuihl not 
have been scooped out. — Dr. Duckland 
was of opinion that the land must have 
been dry before the actiou.of the water 
that had transported these blocks. There 
was a great iiumher of organic remains 
mixed with the gravel, derived from ani- 
mals existing on dry land ; and this was 
not only true in F>igland, hut confirm- 
ed by observations in the continent of 
Eurojie. 

In the Statistical Section, Dr. Lard- 
ner delivered a lecture on Steam Com^ 
munication with India — a subject on 
which we have dilated too recently, and 
at too great a length, -to return to it in the 
present crowded state of our columns. 
In the Section of Mechanical Science, 
Mr. Whewcll gave a short account of 
the present state of the science of the 
Tides. Though there can be no doubt, 
he observed, that the tides are to be 
reckoned among the results of the great 
law of universal gravitation, they differ 
from all the other results of that law in 


Uhis respect, that the facts have not. t» 
iheir details, been reduced to an accord- 
ance with the theory ; and the peculiar 
interest of the subject at the present 
moment arises from this, that the resear- 
ches now going on appear to be tending 
to an accordance of theory and observa- 
tion ; although much in the way of cal- 
culation ami observation remains to be 
still effected before this accordance 
reaches its ultimate state of complete- 
ness. With regard to observation, the 
port ofBristol offers peculiar advantages ; 
for,*in consequence of the great magni- 
tilde of the tides there, almost all the 
peculiarities of the phenomena are mag- 
nified, aud may be studied as if under a 
microscope. With regard to the theory, 
one point mainly was dwelt upon. By 
the theory, the tides follow the moon’s 
southings at a certain interval of time, 
(the tunitidal interval,) and this mean 
interval will undergo changes, so as to 
leave less than the mean when the moon 
passes three liours after the sun, equal 
to the mean when the moon six 

hours after the sun, and greater than 
the mean when the moon passes nine 
hours after the sun ; and the quantity, 
by which the lunitidal interval is less 
than the mean when the moon is three 
hours after the sun, is exactly equal to 
the quantity by which the lunitidal is 
greater than tlie mean when the moon 
jiasses nine hours after the sun. And 
this equality of the defect and excess of 
the interval, at three hours, and at nine 
hours, of the moon’s transit, is still true 
where the moon’s force alters by the al- 
tv'ialion of her parallax or declination. 
Now we arc to in quire whether this 
equality of excess and defect of the inter- 
val in all changes of declination, &c. is 
exhibited by observation. It appears at 
first sight, that the equality does not 
exist ; that is, if we obtain the luniti- 
dal interval by comparing the tide with 
the nenrest preceding transit. But, in 
truth, we ought not to refer the tide to 
such a transit, because we know that 
the tide of our shores must he pro hiced 
in a great measure by the tide which re- 
volves in the Southern Ocean, and 
which every half day sends off tides 
along the Atlantic, 'fhe tide therefore, 
which reaches Bristol, is the result of a 
tide wave, which was produced by the 
action of the sun and moon at some an- 
terior period. It is found, that if at Bris- 
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tol we refer each tide to the transit of/ 
the moon, which took place about forty> 
four hours pi^/eviously, we do obtain an 
accordanreof the observations with the- 
ory in the feature above described, that 
althouf^h the moon’s force alters by the 
alteration of faer declination, the defect 
of the luntidal interval fora three hours’ 
transit of the moon is equal to the excess 
of that inter val for a nine hours' transit. 


And thus, in this respect at least, the 
tide at Bristol a»rrees exactly with the 
tide which would be]>roducpd, if forty- 
four hours bef(/io the tide, the waters of 
the ocean assumed the form of the sphe- 
roid of equilibrium due to the forces ol 
the moon and snn, and if this tjjle wcMe 
transmitted unaltered to Bristol in those 
forty-four houfs. * 
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Having cougidered the history of sugar- 
cane, we proceed to other important par- 
ticuLars regarding the various parts of the 
cane, and their dovelopoieut. Saccharum 
oflchiarum is a genus of the iriaudria di- 
gynia class ; it has no cnipalcmcnt, but a 
woolly down, longer than the llowci* 
which encloses it ■ the flow(;r is bivalve; the 
valves are oblong, ai’ute-pointcd, concave, 
and chaffy ; it has three hair-like stainina, 
the length of the valves, terminated by oblong 
sumiuit.-^, and an a\vl-shaj>cd gerineii, sup- 
porting two rough styles, crowned by single 
Stigmas ; the germcn becomes an oblong, 
acute-pointed seed, invested by the valves. 
Bruce says that the cane may be raised from 
seeds in this country. It is, however, easily 
propagated by cuttings, ancUmultiplics itself 
surjirisiiigly^. I’lie torrid yoiie is most favor- 
able to its production,but it may be cultivated 
as high as the 40'“’ lat. 7'hc jieriod at which 
it arrives at full maturify is from tweh'e to 
twenty months: there is, however, an Otahei- 
tan variety, which conies to maturity in ten 
months ; this is only in elevated spots. In vale 
and low' alluvial soils, where the land has not 



r,4 DEVELOPMENT OF THE VARIOUS PARTS OF THE SUGAR CANK. 


luen much cropped, the plant is oftener fron 
12 to 1() months in becoming fully ripe. Jt 
contains three sorts of juice ; one aqueo|''s, 
another saccharine, and the third mucous, ihe 
relative proportions of which and the quality 
of the two IwSt depend upon particular cir- 
cumstances, the knowledge of which is of 
great importance as regards cultivation. The 
cane, as in reeds, and other gramineous plants, 
has a knotty stalk, and at each knot, or joint, 
there is a leaf and an inner joint. The stole 
is distinguished into two parts ; the is 
formed of several peculiar joints, varying in 
number from five to seven, which are placed 
\ery near to each other, having rows of little 
points at their surface, which are elements 
of roots. These joints arc called radicles, 
because their function appears wholly to con- 
sist in sending forth roots. They are divid- 
ed from each other by a leaf called the radi- 
cal leaf. The whole of these joints form the 
first part, or prhnitive stole. The joints 
are endowed with several rows of points, 
elements of roots, which develope themselves 
when requisite, and form, with the joints 
whence they issue, a secondary stole ; they 
thus form roots, till the joints are suffi- 
ciently strong to put forth and sustain 
those which are to follow them, and form 
the stalk. The second part of the stalk 
becomes very strong, and seems to serve, 
alone, for the filiation of all the remaining 
joints. The roots issu^ from the develop- 
ment of the sap vessels, which are disposed 
in concentric rays, round each point, on the 
surface of the joint. The sap vessels of the 
root, cut transversely, exhibit a circular sur- 
face of a cellular tissue, and are covered with 
a skin, which is first white, and tlien brown 
or black. The roots aic very slender and al- 
most cylindrical ; they are never more than a 
foot in length ; a few short fibres appear at 
their extremities. The number of joints of 
the stalk or cane vary fiom 40 to (>0 
in the Brazilian cane ; these are much 
fewer in that from Otaheite, its joints being 
further apart, some of which are eight or 
nine inches long. Mr. Porter says, that — 
“ The finer specimens of those of Brazil 
arc fiom two to three inches in length. J he 
joints vary very much in their dimensions ; 


they aresliort oi long, large or little, straight 
or bulging ; and seveial of these differencesme 
BOinetinics found lu the same cane. The 
knots of the caiieg n i e not simple enlargements 
as in the gieater p*drt ot reed**, and ihe gra- 
mineous family of plants. They ate ring^ 
from an eighth to a quarter of an inch wide.' 
Four or five rows ot spnii-ti ansparent poinis 
go round their circumterence. A circular 
semi-tianspaieut line veiy peiceplibly divide^ 
the outer train the inner joint- 'At the iipp<.r 
part of tins there is a slight circiilai hollow, 
railed the neck, whicli is terminaied hy ihe 
leaf belonging to the joint 'I’he inner joim 
isentirely subordinate to the oi.ter one, hoili 
in its devedopment and giowih. It is dc.simed 
to perform a most impoilant function; in it 
the juice, after having undergone vaiioiH 
modifications, ariives at ihe state of its tc;. 
sential Kalr.* There i.soneveiy joint a hud, 
which encloses the geim ot a new cutie. 

If the intimate stiuctureof the viniors parts 
of the cane be minutely examined, its -.ap aiid 
propel or returning vessels will he readily 
discoveied. 'I’he sap vessels are abundonily 
laige and verv numerous, being more in 
numbei than loOO. 'J'hey aie both simp'e 
and coutpound, and vvben cut transver-eh . 
one opening appeals in a simple vessel ; l>ui 
i» compound, two, three, oi eien foui open- 
ings are distmcilv seen by the aid of a ma ',iii 
tyirii^' glass. The tunclion ol the piop.i 
ve.sseL is lo separate the peculiar juicrs, pro- 
pel to tile plant, in the leave*', the nnd, ur./ 
tile interim ol the cane. 'J'hcv are *«ynin i 
irically arr.-iiiced, especially in the inlenor uf 
the inner joint, in hexagonal ca vines, sin.il o 
to those of a I ^e-liivi*, fotniing. at equal ds 
tance-*, cells, placed horizontally, om; upfii. 
the other, At a point somewliat laisid on 
the stalk, each sap vessel divides itself in'o 
two parts, one contiiines the vertica I directitMi . 
the other become*, horizontal ; the latter grows 
inteilaced with the vortical portion, and aiin 
having formed a paitition ol about a sixlti of 
an inch in breadth, they nrnte ihein el ve.-i into 
a bundle or /(/scicu/us, which pierces tlieini'l, 
and forms tlie bud, winch inclo^-es the germ 
ot a lutuie gcnr3ration 'I'he bud.s alw.'iys 
grow aliernaieW on the opposite siile.s ol ilie 
joints, 'i'he partition fui med by the lioi izontal 
vessels separates the joints intoinally, aiii! 
pievenls all communication between lliem, 
as far as regards the peculiar function of 
eacli. 

The vessels which continue in a vertical 
direction have, through the whole extent »f 
the outei joint, one ot their sides convex, and 
the other concave, till they again beoomf 
round by the meeting of other vessfds , the 
points of this union are inaiked by a sein ' 
transparent ring, vvlncb forms a line of demar- 
raiiun between the outer and innei joiuts- 
'This i*) the pai l ot the cane where it is weakest, 
and mobt apt to break. '1 be space left be- 
tween the sap vessels, running from one par- 
tition to another, is filled by cells, which 
form the symmetiical disposition of the pro' 
per vessels. 


* We denomin.'itc by this term, that porti®*' 
of the juice which will crystallize. 



the cultivation of plants t|N ENLIGHTENED PRINCIPLES, 


The nnd of ihe cane con-^ists of thiee di*.- 
\inct paits: the nnd, (properly so called,) 
the slfin, and the epidermn. 

I be nnd is formed ol sap vessels, ranged 
in a parallel direction, on Compact circular 
surface 

I'he sInn, which is very thin, is at fiist 
white and tender; it then becomes green, then 
vellow, as the joint approaches to matuiity, 
ihe period of which is shown by stieaks ol 
deep red. , 

J he epidermis is a fine and transparent pel- 
licle, which covers the ikin. It is almost 
always while 

At the uppfjr part of the inner joint the nnd 
divides Itself into two parts. The inner put 
forms ihe nnd of the following joint. The 
ftip vessels of ilm outer pmi a ri' joined hyseve- 
I al other sap vessels lioni the inlenor, with 
winch they use, suppoiled hy a reticulaierl 
ii»s',ie, and loun the loaf, upon which ilie skm 
aijri cpidei mis ol tile und are coutinued. 

A 11 the lea ves, evcepl the three fiisl laili- 
'■als, are divided into two paits hy a nodositv. 

1 he lijwt-r jiait ol the leal is sometimes 
triortthao a foot lone;, it envelopes the tippti 
iD'iits, lold’iii; Itself V(Mv closclv round them. 

1 mnei siiif.ice is wiiite, polished, -iiiO'^'th, 
.tvi J shining. it' outer suit. ice is slichtlv 
>11 leiiteil, .iinl b(Mis a gieat iiuniher ol veiy 
111 uiite while ihoi ns, 

The upper p.dl loin feet, and sonie'atnes 
fw-n moieiii len<:th. Al'.ei using ou> ol the 
rmuiid It gradually ler ede- lioin tlieciine as it 
CUIUS, ,ind burns wirli ii a o ojmr tfon.it** 
f-t, ii'ji tingle in appioi(hiog to matuiity Its 
ru-ati't Width is two inches, tlieiice tapeiing 
*) a n.ii I ow (mint. 

1 he nodo'-itv 's ahoiM l.all an in< ii Inoad , 
■he lf^Mur< of Its s!,iri ’s culler, 1 liu >ci , a ml of 
td.uker t.dointh.in the elhiT p.nts olihe 
''•if Jt 111 ', on ihe in^id'*, vm y ihm mem- 
Smuous bdd, veiy tighliy ;»p(»lied round the 
body of ihi can''. A ciMtintd b>r the rain is 
hrioied hy the upper jrail of ihe leaf, and this 
lold, which IS, al llie tine, a tiarner 

'upnnst extraneous hmlies, and protrilsihe 
voMug )oiiils, at tlie timeol ilien ilevt b.pineut, 
Moni tlie at lack, of insect' w liicii iingfit 
- timiwin* desfioy them. Tne haves rue 
pl.n ed allernalfdv on the joints, and expand 
at loji in a hind ol tan 

'J’he author, fiom wliose a!>ie work we 
h«v\e just qnoti’d, adds, that the iiaturul 
histoiy of jrlants sliows the jdietuimena of, 
the fruclificcitioii and feeuiulatioii of the 
Rcrm, the law.s wliich this ^orm follows in 
Its development, the different revolutions 
which the jilant iinderKoe.s from its Inrth 
to Its total decay, and the various aecidents 
of the different periods betweeen these tw’o 
ferms. 

“ To conduct the rnltivation of a plant on 
enlightened and rational v>nnriples, it is in- 
di-stiensablc tliat the i ultivaioi should have 
» thorough knowledge ot Us natural history. 


'Mils Will leaeh him wh.it smi and what 
•Inn Ue agree best with the (dant. In undei- 
'{anding the mo-t favouiahJe rircunistanees 

J its vegetation, he diseovi-is the causes of 
tlie aecidfijtsto which it is li.ihle, and is 
h able to guard aeainst (heir rccuiienee, 
ai the same tune that In* is necessarily <'on- 
ilucted to the heller knowlerlge of the nature 
and the quality of its (>roduets.* 

All the parts of the cane form, dev#lt)(»e, 
grow, and rise, suer'essivel y , one upon fim 
other, in siu-h a rn-rnner. that each p.i(lifnlar 
part Is a whole, vvhieli appeai.s to pursue its 
owi, course, independent of the other.” 

We quote the foregoing, because there 
arc a^nong our readers some who may deem 
the de'scnjition \vc have* given above not 
iicccs.sary to the cultivation. Mr. Porter 
thus traces the development of the plant. 

“ The hud ronsi'ls ol the germ, lighlly en- 
closed within little leaves. 'I'lie develop- 
ment of thi'j germ is iiere-'^anly aoverned hy 
tin* ‘'atno law*., in eveiy ()ail of the c.ine in 
which thf-re is ahinl. I’he i.idieal knoi‘«ean 
ea'^ilv he peiceived «inrl eN.inimed in ihtir first 
dev( loptinnt, eNperidllv upon Luufs developed 
on the u})()er part ol a cane If the liead of 
one he cut efl. it' hml*', then receiving tlie 
pines uhn h would have eotitiumrl to noiiiish 
the In . 1 ( 1 , me s()nietimt.s''ufhi‘iei.tly devt loped 
fo throw out twenty jo.tifi' AItt i having 
removed theriniieal leav' ', the fust cane 
loinl Is £r(‘n''ia!lv discovered under tiut ol ihr 
filth knot — it IS known by the appearance of 
the bud ; if it be without ibis, it must be ler k- 
oned a ladical I not, llien tbe following joint 
w'dl haie the bud , but if tliat, too, he with- 
out, which very larelv liappi n«, the bud will 
eedaiiilv he fouml on tfie next or hevemh 
knot. It IS fiorn the centre of the last radical 
knot that the germ of the first rano joint 
sjiiuiKs. I Ills germ I'licloses tlie vil.d pr:n- 
( pile ol the cane, ami of the geiHUalioii ot tlie 
tmnts I Im fliHi , in lonning it'.ell, becoim^s 
theinaliixor the second, — ihe setond of the 
thud,- and soon in ‘^urces'.iori I In re m 
alwTV- a decree of diffiuiice in the various 
revolopous of each joint maikr'd hv the tirne 
oi its m nei alien , '•» i hat the join's of i he ( a no 
m.iv h(* coieireifd as concent r ic circlev, the 
c( Mile of whtcli IS al w ays occujm (1 by a ('Oint, 
which, expanding inloacncle itself, isre- 
()l.ier'd by a new poim ; ciicles wbn li. rising 
siKo essively one upon the othei enlarge and 
arrive, in a given time, al their gieatesl 
diametei. 

When circ'imstanres are veiv favourable 
foi vegetation, it tdlen h.ippeiis that, im- 
luedi.iiely alter the first deveiojmient of the 
cane joints, which form the socondaiy stole, 
the bud olilie first ol these joints thiows out 
its raiiieai roots, and forms a set ond filiation 
on the fust , the hud of the hist cane joint of 
thissecoml filiation also sometimes developes, 
and forms a thud , these ivvo Iasi soon be- 
come very neailv as lorwatd as the fiisl, and, 
like It, form cancs. 
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INFLUENCE OF SOIL AND CLlMATE ON THE SUGATl CANE. 


'J’wo distinct operations nre earned foi v\aid / 
in the cane, the one belongs to the sap vtaJ 
sels,and, learhing to every pait, sheds ly 
vivifying power thiough the whole planji 
the other belongs to the system of its pioipi 
vessels, and maintains tlie functions pio/jer 
and peculiar to each joint. 

It would, perhaps, be tedious ininuti>1y to 
follow the pHnt through all tiie difleient 
shades of its devtlopenient and growth. Its 
juice IS, of course, vanou'^ly modified in all 
Its difierent stages : in ns first lurrnation it has 
all the characteristics of that of unripe m neon's 
fruits; after a while, It vei y much le-'seinMcH. 
both in taste and smell, the juice of sweet 
apples; by degrees it loses tins, and takes 
the smell and taste peculiar to the canc. 

The first joint requires four or five months 
foriUeniire giowth, and, dining ihi.** tune, 
fifteen or twenty joints, spring from it in 
succession, and the same piogiession conti- 
nues as, by degiees, each joint airives at the 
period of Its giowlh, which is asctrlained by 
the decay of il^ leaf : tbi> IS tlie po iod of its 
maturation. When the leaves of the two oi 
three first joints which appear out of the earth 
have died away, there are then about twelve 
or fifteen leaves at top, diS|>o«ed in the fouu 
of a fan. If the cane be considered in its na* 
tutal state, it has at this period acquired all 
its giowlb, and arrived at the usual epoch of 
its Howenng :* it it l looms, the punnplo of 
life and geueradon pab^ts entirely to tiit* ile- 
velopment of the parts of (lui tification . at 
this period, the joiniH which sjriing foiiti aie 
deprived nt their bud , and tiie sap vc-seU, 
with which they were supplied, pass into the 
leaf, whence It happens tiiat, as the numhtr 
id these vessels are constaully diini!ii''hiug, 
the joints in a similar propoiiion become 
longer, and their rinil thinner. 1 he last joint, 
which IS called the arrow, is four or five Icei 
Jong ; It IS terminated by a panicle ot sterile 
flowers, which ate eighteen or twenty inches 
high. If the period ol flowering is delayed 
by cultivdtion, then the piincipleof life passes 
to the generation of new joints, and this con- 
tinues till the sap vesseU of the stole become 
woorly, and do not afford a passage to the 
aqueous juices.” 

The other particulars, to which we 
beg to call the attention of those interested 
in this important subject, is the influence 
of soil and climate, in the cultivation 
of the cane. It is to be understood that 
plants containing mucous juices feel most 
sensibly the influence of soil and climate. 
Porter observes — 


• Tlie flowering rarely happen?, and never 
but to a verjMjina 11 proportion of some very 
few fleids. Those cane? which flower have 
very little juice left, which is by no means so 
sweet as that of the rest - Hoxbwr^h. 

On some soils, when the cane is planted 
early, and a vigorous vegetation i? suddenly 
checked, it is often found to flower. 


riieir juices abound more in saccharine 

matici in iiglii and IounC calcareous soils, ihun m 
rich and marshy lands. They requirea favour, 
able situaliou fm leceiving ihe lufluence ot 
solar light and hgat, as well as mi ; mo^t im- 
poit.int agenls in t*fahoiating and peifecfing 
the saccharine portion of the plants. 

Although the raiie appears not to differ 
Ivind, tiieie aic great iiiodificaiions in ir, ;is 
well as in its produce from the same kiml <>1 
cane : these aie nidiked in tlie most decided 
ni, inner, not on'i'y lu dillerent isfauds, but in 
difhieiit parts of each, liuinphms, who has 
eOMsulered the cane only as a naiurahst, le- 
maiks three vanctio, and, according to tins 
aullioi , ihe Cliinese di-^linguish fvvo. I he fn si 
they named Tecsin, which ha** a thin iind, ih. 
second frumMii, whose iind is thick. 

'I'he French intiodoced pl.-ints from 
Last Indies in'o tluMr We^t India l-iaruls, 
whence tliey found then way iido someo' 
out coloiiit'- iSir .lolin Lafon y, who pl.mi- 
ed some of these, as well as some canes Imuk 
O t.iheile, in Antigua, soon discovered tiicn 
supeiioiiiy over ttie old canes ol the ^Ve^» 
Indies. He gives the following account ot 
lliein. 

One sort was brought from the Island ni 
Iloui hon, lepoi ted by the French to he llu 
grovvtiiof tlie Coast of Mahibar. 

AnotluM soit lioiii the Island ol Osahoitc 

A^othei suit from hat avia. 

'I he two toiiner are inuili ali’e. both n 
then appearance and growth ; but tlial o' 
CH.tlielte IS said to mnke the fiiiesi sugn; 
'I’hey aie mncli larger than the hrazili.m pk 
joints of some mcasuiiiig eight or nine iiu'i c 
lomr. and six ui circninfcrence . * i lu v . k 
ripe eiKiugh to grind at tlie age of ten inotill'' ’ 
they appeal! to stand the dry weathei heilt i 
and aie nut so liable lo he aitackid hv tCi; 
de^'truclive insect, the borer ^ Indeed, ih' ■ 


• Their colour, nnd that of their leaven, ahi 
differ from ours, bcini; of a pale green ; th* n 
leaves broader, their points falling towaril>< 
the ground as they grow out, instead ol linii;.' 
erect like those of our Islands- Their juitr 
also, when expressed, differs from tlnii <>( tiiii 
i. Hies, being of a very pale, instead of a doi'i. 
green colour. Sir John l.aj'orcy. 

t A few cut for trial, above twelve incmll)* 
old, were judged to have lost part of their jiiilc 
by standing ho long. — Ibid 

1 observed, that after a drought ot long 
coiitiiiuaMC'o , when the leaves of our owncancH 
* began to turn brown at their points, these << f - 
tinued their i oloiir throughout. - Ibid 

^ A gentleman of Wontserrai had some jdants 
given him in the year 1791 hy Mr. PinneJ, one 
of the most i^unsiderable planters of fiuaili- 
loupe, who told him that, in tlie preceding year, 
when an exceeding great drought had prev. di- 
ed, he had, amongst a large field of the Island 
canes, half an at re of these ; that tlie want ot 
rain, nnd the ravages of the borer, had dama' 
ged the former so much that he could not ma ke 
any sugar from them, but that the latter had 
produced him three hogsheads- 

In the spring of this year, 1794, a trial w.is 
made of the Malabar canes on one of my plan- 
iatioiis ; 160 hunches, from holes of five feet 
square, were cut, they produced upwards of 



THE BATAVIAN AND CStHER SUGAR CANES. 


Arc consHierecI so miicli superior lo the oM 
( jnc-, that llicir adoption has nearly hamsiied 
theOMRinal Bra'/iiiari plant from our iNlands. 

The Batavian eane is oi a deep purple 
colour on the outside ; it lij 'luiali in cticuin- 
ference, but bunches exceedinuly, and vepe- 
tates to quickly, that it springs up in one- 
ihiid ot the lime that the corniuon cane does. 

Jn new and moist land, such as the coin* 
Hies ol Dutch Guiana, llic cane piows lo the 
iicii<hi ol twelve, filteen, oi ev^ n twenty (cet. 
Jn and calcaieous soils, it solfciimes do»*8 not 
.iitain a greater hemht than six Itet, and one 
uf ten leet is consRieied long, 

Uiitrone m^jntions fivtj vaiieties, which he 
{ la‘*8es in lathei a lanciliil inaunei. l*eihaps 
jlir*.c vaiitities inav he mciely the efitcis ot 
(IiI7('h nt soils and situdlions. But even il this 
i,o lilt* ca'^e, his obsei vaiions aie made with 
su much labniious accuracy and acute com- 
niciil, that they may be loutui u-etul in iiri- 
^..ntinn a thoiou^h knowleiige of the c.me in 
.ill heai mgs , he will thciefoie give a slight 
Litcliol these valletu■^. lie say-, “Alter 
the numerous observations I liave made upon 
t'li ('haiigc- and inoclihcations which the cane 
iCMives, not only fiom soil, cliinalc, and 
c ullivaliori, lait troni ilic infl'ience ol the 
horn tlie an, llie liftlit and the. sun, 
1; (in mot-lure or dryness, I believe I arn able 
m eniiincrale all the varuius ol this plant I 
<!i-tmgui-li the cane as haidy ami tcnclei, 
. 11 . d 1 agnn dj-lingiiisli m llie-e two stale-, 
pa'ticiil if graiiation*'.’' We will not be quite 
so dilluse as the author in desctibuig tVu.se. 

'I he mo''t liaidy kind is firm upon its stole, 
M'Msling the wind winch never laysoi bicaks 
It It supports, equally well, muc b moisture 
or dryness, ami goes Ihiougb its ptoirics-ions 
-lowly , It r,ir(ly begins to decay btfoieeigli- 
tei.n or tw ‘ nty nionllis. 'I'lns soii*ol cane is 
the Irest and most raie. The top part has 
hitecn or sixteen joints, ilie leaves of winch 
arc verg long and wide, then ccfloui is ol a 
hue gieen, the joints ollhecaifc aievery large 
.md biilgiiip, and about two oi tbr<*e inches 
long. Tliey aie yellow : sometimes they have 
a green but, especially vviieri the l.iml is new. 
The buds are vety large , thenumbei ol joints 
is oidinaiiiy fiorn ilnrty-five to loity-hve. 


310 lbs. of very good sugar ; the juu-o came 
into sugar ill the tcadie in inurh less lime than 
iH iisii.illv recpiircd for that of the other canes, 
and threw uji very little Hcuin The produce 
was in the proporti'oii of 3500 lbs. loan acie 
The weather had then been so very «lry, and 
the borer so dcBtriirtive, that 1 am sure no oiic^ 
part of that plantation wtnild have yielded 
above half that quantity from the other canes 
III the spates of ground — Ibid, 

111 April, 179H, twcj acres and a half of 
Bniirboii-canes, in St. Thomas in the Vale, 
one of the iimst exhausted parisheH in Jainni- 
< a, yielded near eight liogHheuds ol above six- 
ti’.'u hiindre.d-wcigiit each, ofclear and strong 
gT .lined sugar, wliiih gives above 5,700 lbs. 
tin the' produre of eai h raiie 

^ writer from Tobago says, this cane passes 
wonder, and renders the appearnru e of the 
old caiics unpleasant I could not, as a plant- 
er, have credited on report, what I have wit- 
“cssed of \x.,~Macphcr§on'$ Annals of Com- 
'cicrre, 1806. 


'I'his cane is very liule affecled by a backward 
W.ison. Its juice m abundant. 'I be great 
Vopoition ol mucilage which il contains, ren- 
tVis it difficuli of clrtiification. Il is iicli in 
sigar of excelleni quality , ilie concentration 
oiHiwbKh IS very ca-y es^iecully when the de- 
gree o( heat does not exceed 230^ of Fahieii- 
heit. J his cane musi never he cut beloie 
eighteen Ol twenty month-giovulli. 'I’liecarie 
111 ihe next degiee haicly, must be cut at 
from -ixieeii to eighteen months, li has ge- 
neially from ihiilv lolhiity-five joints, not so 
large as tiie hardiest cane. Its juice is very 
ahuiidaiit, and easy lu claiify, yielding the 
e-scnlial -all abumiantly. The cane in the 
ihiid degri't* liardv, groves on high ground-, 
and icrjuiri'S a\)iindance ol rain • it ought to 
heCbi at hiieeti oi sixteen moiiihs. 3 he top 
has finm ten to thirteen joints, with siioit 
straight loaves of a yelloAvisli-greeri. Tlie 
cane has fiom twenty lo thirty joinus. which 
aie very little bulgeil, sometimes quite 
sliaight , they .ire only one oi tv\o inches 
in length, then coloiii is yellow, a backwaid 
sea-on has a veiy sensible inllueiire ovei it. 
ll&juicc IS not very abundant, but it is of very 
good qualitv. sometimes it has agieat deal ot 
linn ilacc, whir*li reiidets llie clarifying diffi- 
cult. and impedes the exti action of its essen- 
li.il -salt, especi.ill y when it is exposed to a 
gieat degree ot heat , 238^^ or 239“ of Fahren- 
heit h- dccidediv too high : when so highly 
healed, the mu'Miage. i- found in ihe greatest 
piopoilion, and is mo-l pi ejudicial 

1 he. tendei plants are (livubd into good 
and bad, the iorn»er is most geiiei al : it giows 
III tlie plain-. Its conalituiion is modified, 
but not cbaiiged.by ibe nature ol the soil , 
much lain still funher weaken- and lenders 
It I ail. Fxiieme iJryricas cau-cs u to wiihei , 
Its maiui ny 1- dependent on the seti-on, it 
being commonly completed at oleven or 
twelve, but sometimes not until filtien oi six 
teen months. The wind often l.iys andsonie- 
times bleaks it. It is IrKjucnlly bent and 
crooked. I’lie top pan has twelve or iiftecn 
joints, with leaves twm or t'liee feel long, ilie 
colour ol w'hich IS a very delicate green. I In* 
Cdoe lias twenty Ol tliiiiy loint-, the tliick- 
ne-s ol which dcpmid- on cii cinnstances , 
they aie about three or lour inches long, very 
little bulgul, often -lutiglit, arid somelimes 
even -liglitly going in. Tluir coloui i- a 
deep yellow, with streaks ol led, winch ap- 
peal ,ts they approach matunly. 'The juice, 
which IS sonn times very abuml.int, is ca-y to 
claidy lu f.ivouiable seasons it is iicli in 
ess* ntial s ill ot good quality . in a backwaid 
s«a-on, tlie juice IS vei y poor, it lequiies a 
very mmleiate heat loi its granulation. I'hc 
bad -oi i ol ibc fender cane grows m humid 
and mar-hy laml-, it also grow- in lands which 
have been newly pul into cullivalion. Ex- 
lieme di yiie-s favouiable to il, as mucti 
ram always injures the loimation and secre- 
tion of Its saccharine inattci. Ills weak on 
Its stole, as the wind always lays, and very 
often breaks it. Its peiiod ol decay is from 
filteen to sixteen months. Its top lias fifteen 
Ol sixteen joints, with long wide leaves, of a 
deep giccn colour. The cane consists ol 
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twenty or tliiriy joints, four or five mchesj 
Jong, rarely Inilging. 'I'lie colour in a pa' 
yellow, conietimes approaching to green. It 
juice IS otleii very ahuiidaiiT, the clarify ing^ 
dlwaAseasy, and alter a long drought, ire 
hest are rich in essenfial salt winch is yimv 
fine, and easilv obtained, if the boiling he well 
conducted. Alter abundant lains, pariiculai' 
ly in a backwaC'd season, the juice in very poor , 
and contains a g'eater oi le^s proportion of 
mucous juice, which has been prevented by 
these circumstances Irom foiming into essen- 
tial salt. The boiling must consequentiv he 
managed with the greatest care, to obtain 
the essential salt. 'I’he cane is otlrn badly 
made ami crooked. From all these particu- 
lars, it IS evident how needtul it is, to the suc- 
cessful cultivation of the catie, ihani^ g-neral 
nature and peculiar functions iilumid he un- 
derstood, so that we may know how. imj^t 
judiciously, to direct and assi-t the acnon of 
the vaiious agents ol vepetaiuni and matuia- 
iion. Water being one o< the most powcilul 
of these agents in the veer tiUmii ol llu* cane, 
the cares ol the cultivator should he diierterl 
towards the best means tor supplying it. and 
for causing the cane to profit, a- much as 
possible, by all that it receives, eithei in the 
form of ram, or by irrig it ion, As a jiiincipal 
means of effecting iIih, the ground shoubl he 
very much loosened louml ihe plani, the l-ui- 
liiie> lor which opeiaiion neces-a'ily vaiv 
according to the nature of the land, and many 
othei citcunistanccs.” 

Before giving our author’s directions for 
diminishing or removing these obstacles, it 
will be necessary to allude to his opinion 
as to what soil is most favorable to the pro- 
duction of the cane ; w licnce may be deduced 
the remedies required to approximate other 
soils ; but we must postpone the subject 
until our next. 

Art. II. — On the product Lon of silk at 
Kamptee, By Mi.ss Anna Cvldkr, 
with Mr. Prinskp’s Report on the 
specimens forwarded. 

Raw Silky from a printed, copy Jorwarded 
to the Agricultural Society of India. 
By George Norton, of Madras. 
Experimental cultivation in Western In- 
dia. 

Rxtract of a Letter from yiii. Shakr- 
SPEAR, on an improved method in 
winding silk. 

On the Silks of Assam. By Captain 
Jenkins, — Trans. Agricultural and 
Horticultural Society, 1836. 

We shall now proceed to present our 
readers with some v aluablc papers in the 


Calcutta, for 18.3b‘, in order tliat the dis- 
coverie.s of zealous horticulturists may b,. 
diffused not only*throughout our Indian jios- 
sessions, but spread into Europe and America. 
We shall first consider the various articles 
on the culture of the mulberry plant, mode 
of rearing the worm, and tlic manufacture 
of silk. The fmst article is from Miss i\iU 
der, who observes, that the specimen of silk 
forwarded by her, w'as collected — 

“ From November. 1827, to August in th(‘ 
following year, in which month I w.i'J oblig- 
ed to give them up ; atulthnhig the first twu, 
I met with many accidents in rearing the 
insect, being then perfectly unacquainted 
with all Its enemies, of winch I found, liy c\ 
periencc, a host to contend with J hdil hut a 
trifling produce, merely sufficient to teach mr 
the culture and the ‘spinning it off tlic corooii''', 
in which 1 wasted much, hrivmg no instruc- 
tion or any thing to guide me hut my own 
idea-.; after that, my stock ii)crcn‘'ed and 
wun generally from three to four thousand, 
soinetiiues not near «o many, m the moiitli 
1 was however \ci\ lupited in my means loi 
keeping them, ha\ing onlv ii '-mall hMllune 
room /or ihe purpose, and in atteiidaiu e alsu. 
for the care, spinning, .ind all was perfomicl 
hymyt«eli and two little gills under the .isrt 
ot twefve years (natives >, one r.f wheL. 
is with me now, and equally aiiMoiis wiiti 
me about our indnsti lous little labourite'. , 
iK'itlK r had I then one miilhrny leal in ii.\ 
own ( ompound. 'ihe skeui whieh 1 send i\ 
but the sixt'cnth [lart of what 1 can prodii, 
besides J have u-ed some and given imic h 
away to my acquaintanec, never sup, osi it, 
that 1 sjiould otfer mysril ;i- a candidatt 
for suppoit 111 tli-e cultuii of silk ; b,it | find 
myself lu a st.ition so adiijikd to the junpo-i, 
that I have no doubt, vMth a little assisi.uice, 

1 could make the aiticle an oliject with i vciv 
poor person who had a spot win. icon to pl.int. 
a raulbci 1 y-tree, so simph’ is the modi 1 
adopt in ihe care of it Here, within tin 
limits of niy owui eompouud, 1 have sulhci- 
ent food for millions, l.irge overgrown tiee^ 
of the finest description ; and I even tliink 
1 shall be able to make the worm feed it- ill, 
after a while ; but as J never had an oppoi - 
tunny of trying that expeiiment, 1 vviil 
be positive; lime will tell. .Just now rnv 
object IS to see what my own single edoic 
w'ould he likely to produce from this sped ; 
but as I have not the means of accomplish' 
mg that, I should lequire assistance, for the 
purpose of raising slo fls with < hunaaied re- 
servoirs for water, a couple of mm to attend 
the trees, hnllorks to water them, and women 
or girls, whom 1 would teach to collect and 
wind the silk, whilst the insect itself would 
require the care of one steady person and 
some boys, all of eourse under my own eye. 
Now all this I cannot afford to do ; but my 
positive belief is, that it would, in the course 
of twelve or eighteen months, amply 
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the trouble and expenae. There arc other 
thiiip9> such as wheels, baskets, , requir- 
ed. It IS not many years I believe since the 
Government made an allowance for a like 
experiment, hut without a«si*milar prospect of 
.idvaiitape to that which 1 foresee, and my 
jiiost anxious wish is, that it should reap one 
through the effoits of a female, whose great- 
est reward and pride would he to see the 
general culture of an article which consti- 
tutes her greatest amusemeiyt, extend itself 
over a country whcie it has been hitherto 
unknown, and where, of all other places, it is 
the most suitable J luring the short period 
1 kept them, they drew luy aduiiratum so en- 
tirely that I studied them with the mo.st 
intense interest, ami am now so well ae- 
(juninted with their habits, that I could detect 
H ''ick one uinongst a thousand. Should iny 
plan meet your ajipi ohatiou, and the specimen 
1 send be worth acceptance, I shall be most 
happ>. 1 must, how( ver, ^ay it is not woith so 
niucli notice now as it ha‘> been, liaving lost 
much of its brilliancy during the long time it 
has been laid by, and by the many hand-» it has 
pushed through lor inspection. The thread 
has been wound through hot- water, and con- 
tains fifteen or sixteen of the cocoon thrc.uls. 

" ."'ome months ago 1 did myself the pleasure 
to address the Society on the culture ol 
vok, although 1 had not at the time sue- 
' - ^‘ded in proenung a number of w',>rms, 
having since been many times disappointed 
h\p the inserts dying on the road and c\cu being 
Klf'stioycd by ants in the haiighy I hate now 
tlic plca*'uicto state that 1 ultimately suc- 
>'< eded in having, from a parcel which armed 
on the 31st of December last, nbont forty- 
two. Ynit in avcrywiak state, and though 
1 afterwards got a few others,,! cousnler 
tho.se as the parent stock It will serve 
perhaps as a pioot that on caie and good 
feeding depends all, when Isaythattho.se 
sent w'cre wretched bad cot;oons and took 
to days to spin, they then remained 14 in 
tlic Cl y '>ali» ‘•t.ite, but liomcare 1 found them 
improve every time, and that they now sjun 
in eighteen days and remain enclosed but 
iiinc. How much they inay improve I siiall 
be able to say hereafter. The late two 
month'^ of hot winds prevented my doing 
more thnn to keep them for stock, and 1 
have now a number in high health- As 1 
had so few at first I did not collect the lo- 
coons until the third generation ; and after 
saving a great many lor egi;s I found to my 
surprise i had upwards of twenty-one lbs.' 
weight, when the winds put a stop to them : 
though, were projicr places erected to keep 
the worm. I am convinced they could be rear- 
ed at all times as the mulberry is in as firm 
a state then as at any other time. I perused 
with great interest a letter fiom Messrs. 
Dover and Norton, read at one of your rneet- 
lags some time back, and the specimens 
which accompany this, 1 collected as well us 
I could after their directions, J also remark- 
ed at your last meeting the silk sent from 
Bombay. That I now send is, No. 1, the 
first ever taken at this place and by myself, 
^0 2, also by me, and No. 3, the work of 


\a native woman who never attempted it be- 
fore, and to whom, with a strict injunction 
to care in not wasting it, 1 gave one ounce 
o\ cocoons ; whether the produce be suffici- 
CM 1 ainunablnto say; I labour under sad 
if^orauce as to gathenug the silk, nor can 
1 comprehend what the gentleman meant, 
whose opinion was quoted on that from 
IJoinbay, by saying it would Ijl- better if col- 
lected in the Bengal manner, being twisted 
by a wheel ere it reached the reel. 
Could 1 be informed on this subject, it 
would be the means of forwarding my ob- 
ject greatly ; indeed, were a proper apparatus 
forwarded to me through your kind inter- 
ference, i should be most thankful, and gladly 
bcrii^uny e.xjience that might be incurred as 
to the making, cainage, &e. also I should 
like much to know in what manner the re- 
fuse silk, such as the perforated cocoons, and 
soon, disposed of. I submitted this silk, 
through the Resident, lor the inspection of 
His Highness the Rajah of Nagpoor, who 
was greatly pleased, and sent it to a com- 
mittee of native silk merchants, whose report 
was mighty flattering to me, so much .so, 
that His Highness ha.s kindly volunteered 
to assist me by be, stowing some ground and 
giving people to cultivate it for a year I 
only now. tlicrclorc, rerpiiie information on 
the subject, us even here the natives seem 
most anvioub about it, flocking in numbers 
and oflciing their services, so aware are they 
of what is likely to lie the result As a proof 
of the iinpiDvciueut I send two or three of 
the original cocoons and as many of the last.” 

Mr. Prinsop, in forwarding Miss Calder’s 
communication to the address of Mr. Robi- 
son, obscrvc.s that — 

“The principal defect in her silk is. its want 
of staple, and it is one of must serious con- 
sequence, by this is understood a want of 
adhesion of the various fibres which compose 
the thread, aiul 1 should conceive it to be 
owing to its not leceiving the usual twist 
while being rim off from the basin to the 
reel. 1 Ills twist is acquired by winding 
always two threads at the same tune, each 
being composed of its proper number of 
fibres or cocoons. They pass in a parallel 
diiectiou to au iron director which has two 
small holes in it for the threads to run freely 
through, anti then the two threads should be 
crossed round each other from four to eight 
times, according to the strength of the 
cocoon fibres, before they again pass through 
the eyes of the reel guide on the reel accord- 
ing to the following ground plan : 

This crossing, while the thread comes 
soft from the warm water, gives n consist- 
ence to it which can not be acquired by any 
other means ; it also serves greatly to clear 
it of unperfections which will invariably fly 
up from the cocoons during the rapid pro- 
cess of reeling. To make the reeling per- 
fect also it is necessary that the 
should have a lateral motion while the reel 
goes round, it will then lay the thread cross 
w'Ry.s upon the reel and prevent its becom- 



irig entangled when the skein is tnicen off g 
hut perhaps ihe Society will send her up jf 
small model of the Italian Novi reel, whi^i 
IS most approved in the Company’s factori^i. 

In reply to some queries regarding |fie 
process of the worm itself. 1 have the plea- 
sure to add some particulars from which 
Miss Calder ^uy, by comparison, estimate 
the value of the produce of the worms of 
Kamptee, which from her description appear 
to be of very different cliaractci from those 
of llengal. We have two descriptions of 
worms, the annual and the monthly one; 
of the first the worms are kept in a rlo'^e 
vessel for a twelve-month, at their tci in of 
ripeness, they cat for forty-three tla)‘«, 
they remain dormant one day, and fiieii 
coni|)letc their spinning in two dais. In 
fifteen days more they eat their way out, 
if not killed in the inside of the cocoon, 
by exposure either to the noon-day sun 
or to the heat of an oven ; on the same 
day that they emerge from the cocoon, they 
will, 111 tw’clve hours, lay fin the average 400 
eggs, and they then die. One mauiul of 80 
sicca to the seer of these cocoons will yield 
about 3 seeis of good silk in the skein 

1 he other worms, called generally the 
small cocoons, which iipcn almost every 
month during the year, in different parts of 
the country, arc of very inferior quality. 
The egg hatches in eight days, the worm 
then eats for twenty-four days, remains 
dormant one day, completes its spinning in 
one day, and will emerge in eight days, if not 
destroyed as above mentioned. In three 
hours after emerging, it lays 1300 eggs on the 
average. Ouemauudof eighty sicca wxight 
to the seer, will yield on average about 
seers of good silk in ihe skein. There will 
be produced at the same time, from this weight 
of cocoons. 25 chittricks of chassuin, or w'aste 
silk, the remainder is dirt or dead cocoons. 

Should Miss Calder require further infor- 
mation regarding any stage of the pioduction 
of raw silk, 1 shall be most happy to make 
my experience, or my service.^ m euquir), 
available to her, and 1 shall be more punctual, 

T hope, in doing so. 1 shall be veiy glad to 
sec the result of her comparison of our co- 
coons with her own, as well as speciraeus of 
her future filature.” 

The most important documents, however, 
are the following. 

RAW SILK, FllOlMA PRINTED CO- 
RY FORWARDED TO MIL AGRl- 
CULIL’HAL SOCIKI Y OF INJJlA, 
RY MR. GLO. NORION, OF MA- 
DRAS. 

“The immense extent of the importation of 
this production fioin the F.aslern part ot the 
wDi Id, and tiie great probability that it will 
still largely lai rea.se, and enable the -kill and 
exertions of our inanufactuies to make tins 
country the mail of the world <oi sil'c, as it is 
for cotton rrianufacturera, are we tlnnk, sufli- 
cient reasons to draw stiongly the attention of 
ail those connected with our trade and pos- 
sessions beyond the Cape of Good Ho[ie. 


We will first attempt, in the clearest man- 
ner we are able, to describe the climate best 
adapted for the cultivation of the woim,— 
how such cultivanon is practised, —and the 
aptest method of drawing from the cocoons or 
nuts, winch the insects spin, suificient fibre'* 
to fotm a thread. 

I’he climate l>e^t adapteil for the cultivation 
of the woim, IS the borders of a mountainous 
or high country, where the air is warm, yt*t 
tenipeiate and regular. Tliu**, the best eub 
tivdted in F3uinpe is in Ibedmont, iho 
Milunc'e, and the Tyiol , which countiie, 
boroer on the Alps : and irn^r'cd ilie silk 
pioduced in all paits ot the North of Italy, 
which aie mounlaiuou'^, i- good , tor tlieic the 
<ky I-- clear, and the air warm, yet lempeiafc 
and pu e. 'I'be worm cultivated in the val- 
Icv-, where the watmlh is great, exudes a 
looser and moie irregular libre, and the 
thie.id iorined iioin it becomes rather hai^Ji 
and stiuky. 

The manner of cultivation practised in 
Italy IS us follows. — Fii>L, theie die the 
giowersot mulbeny trees, who, when tiiu 
litej* have ai rived at sufficient giovvth to allow 
ot the lea\es being plucked wiiboul in)ui\ to 
them, plnck and sell the leaves bvitci^'/it to tlie 
breedeis of the worms * of wbicb iheie .ue 
tw o soiIn , first, ibosc who breetl to sell lb'’ 
eggi? winch the woirn pioduces, alw'aysie- 
seiving a sulticienl quantity to keep up die 
stock, next, tho-c who puichase such eggs, 
which ire aUo s(dd by wtit^hl , merely to feed 
the auirnal until it spins iih nut (or cocoon .is 
It IS called) — wlncb nut oi cotioon.iti oider 
to destroy the worm witlun (wliitb woul 1 
otherwise fire.ik all the fibies it tiad spun m 
easing Its W’ay out, wiieri in ilie couisc nl I's 
various li afismuL.ilioiis il would t)e called by 
naluie again to life and ar livily ), is 
baked or sufFocaled by sienui. 'J lie latlci is 
by far the bttlei met bod , for wilbout gr- nt 
care in bukittg fiie fibies of ibe cocoons get 
burnt, which cieatcs much uastc. 

I'hese la.st bicedeis sell the cocoons, by Ihi* 
weight, to those who draw the fibus tiom 
llieru to form the thread , wlncb i.s calbd 
reeling, or tilaluiing, ibe silk. Tins is per- 
lorined in the tullowing manner ^ fiist, the 
cocoons oiiglil to be alwajs, ami are so. hi 
legular filatuies, carefully sotted into tbn 
vaiinussizes of the fibre upon them ; tbeu the 
quantity ut cocoons intended to toim the 
thread is put into a small bason ol tiot water, 
jvhich cnal les the fibres to run fieely limr 
them : then the fibres lioin each ol ilie said 
quantity ot cocoons are passed through an 
eye in a small wire, extended above the ba-on 
ot water, m Older that in joining together they 
may receive asliglit twi-t, winch gives the 
thread an elasticity, and the greater such 
elasticity, the more valuable the silk After 
that, they are fastened to a reel, which is 
not circular^ but should be foimed of tour 
projecting sticks of wood, with even tops to 
them about one inch broad and four inche.s 
wide, with borders at each end to prevent tke 
silk, in reeling, from slipping off ; and the 
extent of such projecting sticks should be 
such as to form a skein of about 3o inches 
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liiameter. Then the reel is turned round, 
and the fibres drawn fiom the rocoons until 
a skein is made. Now, great and partieuiar 
care rnu^t be taken by the person who su- 
petinlends the cocoons in^he bason of hot 
water to biush them prbperly wilii a small 
birch bloom, in order to loosen the fibres, and 
keep the cocoons clear of the fluff upon them, 
which, if allowed to run into the ihicad, ren- 
deis it woolly and uasty (which is much the 
ca<«e in all Bengal silks), and also to take care 
th.it never moieor less tlianm given quantity 
be 1 iinning at the same time, qiheiwise the 
iliit-ad will become uneven,^ lirhicli uneven- 
ness IS a very great fault, prejudices the silk 
in a very greM degree, and essential ly spoils it 
ioi many purposes ol inanuldctuie, as, in weav- 
ing;, il will show the unevenness in the cloth. 
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To sum up all lu a few lines,— the valuable 
properties of silks aie, that the colour bo 
vc'leai, and the tbiead clean, even, and 
Elastic. I'he clenyvp^s of the colour is 
produced by the piiicnC'S of the atmos- 
in which the worm is bled, and 
the care taken to filatine the cocoon in a 
propel Mlualion. 'I he itcaivr^^i of tlie thread 
aiises fiom the aitention of tije person ulio 
presides over the cocoons, when in the Im^on, 
to keep the water cK an, and to bni-b aviav 
all the fluff. 'J'he rtcnitcss of ibe ibu^idis 
owing to the regnlaiiiy ol llie niiiiib^ i ot ( o- 
coons. And the ehtstintu is a'q'uiefl bv 
iiaving puie soft waii i , .mkI l.eeftini; ii .ih\ .i> s 
heated to a degree somcvvlj.-t lx ’'nid pul ' 

DoVFU AXn j\ ORI ON. 

Oh-eat Winchester Strut, l.omlon. 


The quantity of cocoons to make a thread 
aie vjrinus , and in Conip.Jiiy’s Bengal silk 
iluy are distim;ui‘ lied l^v leilei'. I Inis, A. 
I. 1- t to 5 cocoons , that is to soy, the thiead 
1 - io! med of not less than ilie tihics ot 4, or 
iriOM' th.ui the fib'es of n, ( oeoons : A. 2 »s 
1 t ) b cocoons , 1} 1. lo to 1*2 cocoons ; R. 
lb IJ to I 1 CO' oolis. a.ui so oo , m.iking. a> 
ti''‘ tliK ad gUs l.iryer, a d'irtience ol (no. 

01 our. <' 0 f (Kim , as, liom its - ze, 
-u li a <litr'ri'nc(; V. i! I ruu (au-cau) t*ei''ej)li- 
I'L 11 te.’ (1 ti ity. Bat, I'l l'.sl\,in hlanniiisf , 
VI K • ’ liig. some ol liuii inu' t s.' ks. they ale 
^ p.utcti'ii and at l•'fln\ '■ to the CfC/n.rs^of 
■’ c tlii'Mil, i1mi tiic\ Will toninonue with 
1 1 , ce ( occions. an 1, wm. a ih*", a.e i un to v.inih 
■'ic f '!, I ti"v w (I M iieii atl'l .ino’iitT < (u oo'i ; 
IS iii( wo'Ui spitis its lilue siiialle' «s it d<aw:> 
(a a cifisg 

Next, tlie siiudiu n of the fi’iit'in-s t to 
reel lli(‘ sil' s'lioind he parlictilai alljjwed 
!o J’liev 'hoii'ul lu u luM f I he an is pu'**, 
:ciii[»ei;ite. iei;ulai , aIl.l.ll^ , and in iluMu icli- 
iiinii hoi.d ot gof/d "(nl w.iu-'r, who h is ol the 
iitMiO-t eo'i-' qil'ni' e , .I- ijootlKil wlnl is soft, 
<'i in.ide *“0 by sniru' ro ■ I'ls, would do; for 
ul.u- I injipo>e, It would lu- .dways lultei, to 
hav' ibcw.itc oM’vii lino .1 laige risnTii, 
aiul Sian ! ('xpos'd to flu* -nn for '■vmv time, 
ii! oidei that n may | eneiiate and soflen it. 
f lub'cd , .so d'dirnf" Is l li< niturcut silk, that a 
cb)u-iy day will have an injniious cflect upon 
It, and tlie leding should, il possible, be on 
“^ur lioccasion a voided. In Bengal , wlicte they 
have several harvests, those silks which are 
hlafiired in tliLMainy sea-on, aie always inucli 
iiiierior in tlie colour, more wasly, and loose 
in the thread. 

Now, after paying strict attention that the 
still m filaluied in ilic manner we liave point- 
ed out, care must be taken lo keep each 
siztrJ thread fioni the other, lo separate the 
yellow gum, fiom the while gum silk, and 
have each sort both colour and size, packcii 
ihAepmate belles. 'J’heie f.iult vvim h also 
attaches to some of the Clompany’s inteuor 
filatures, which is, that a l.irgei loel is made 
use ot llian the one we have described, and the 
huifi Mid sboit teds are rmiied toiieibcr in tlie 
Same bale. 1 lii& ouglil lo I cstudiouslj avoided. 


The next co mrnumcation to w hudi \vc shall 
allude, is 

ON AN lATPROVKH MACHINI-: IN 
VVlNDINti SILK. 


llrtrart from a Letter from Mr. Stiake. 
spear to the Board oj Trade, ‘Id June, lb.t2. 


R‘ luritiiig r>r) 

I he ii(‘iv ai I ill! 
nil III of ,i ( oil- 
111 1 ni (-r tin iu'4 
room wlu*it*l»v 
lo llll|MOVt (III* 
III* aiu <{ pi o- 

|. I IIIIL R.iw 'nlK 
(roiii n, 1111)1 ’.iiui 

Ml gt'lllllif up . 


Ih(‘ IIoii.>im:i- 
ble Ci>in|),m 1 ',•» 
HIM sniiem ,it tlie 
<j(in.ii»-.( & R.tii- 
l! iMinlee 1 ulio 
ilofc. 


roiidpinnpd in 
I8£8. bv ilii* i x- 
^ eMillxe Orti( <*r, 
bill leiniiied ni 
file siniKi-siniii of 

liir iiirsLiit He- 

fiideiii 


1. When last in (’nicuttn, 
I met with a jiamphlct of 
consiilenible cclcbi ity on tbr 
.subject of the “ >ulh tnifle” 
HI which there me some very 
apposite n-iiirnks on the 
grctit cidv .intagi s arising’ 
liom the jinblie Urjiiij;;, op 
coruhtioii looms, in Lyons, 
founded by Government ui 
1 805 *■ 

2 Fully impresses! tvH’h 
an opirion that tlie nriaci- 
pJe, It ptactuMlly loliovvcd 
up in tlifsc factoiies, would 
bt iiifiiiitLlj iHnrfifi.il in 
proti’ctiiip newly s|,uii Silk 
fiom the su(id( 11 ehaiipes of 
w cal In r in Bengal, and the 
cxtierne humidity of the at- 
mosphere acting upon so 
absorbent a fibre, especially 
during the manufacture of 
the cocoons Silk of the rainy 
bunds, (which arc reeled off 
with all practicable expedi- 
tion in thcjr f,rtcn state, or 
unovened) I have not hesi- 
tated to lit up. with gla'^s 
doors, Venetians, ami shut- 
ters, a birgc old godown at 
Uangainattcc (incasuum^ 40 
Icct by .to) as ‘ a coiuhlion 
or drying room,” in wliidi 
are placed two pair of my 
pottery ghyc stoves having 


• Dr. ti.irclner m bis Cabinet CyclnpaBtlia 
t\oc» not tviuch on thia material poiut lu the 
ni-iiiulticture ofsilk* 



562 


ST. helenaJIsilk worms. 


Simply > water 
jiir,ofabniii9leet 
diameter, cut into 
tiro parts, which 
cap thetwo stoves; 
each havlnga valve 
or smoke pipe to 
draw ntr the smoke 
to the usual circu- 
lar chimney atiaft 
of ihe pottery 
gloe. 


Pound to ave- 
rage between a 
and 3 chittacks 
per maiiiid, Fe- 
bruary ltd3. 


At the trifling 
outlay of Ub. 887- 
15-1, paid tor nut 
of the profits on 
the putlei}gh>ea. 


hemispherical tops (ia subf 
stitutioQ of the cocoon 
basins). Thus a moder^e 
temperature, by no means 
oppressive, regulated hj a 
thermometer and ventilnor, 
may at all times be kept up, 
and the room beinR glazed, 
the process of weighing, 
sorting, and packing, will 
all be carried on with great 
security in the worst wea- 
ther, now altogether im- 
practicable without the cer- 
tainty of the bales being 
packed damp, an evil so 
much complained of^nt the 
Expoit Warehouse, and by 
the brokers in Loudon. 
The injury increasing by 
the beat of the ships hold. 

3. The new silk of each 
day will be hung up in the 
usual moss^es or bundles 
of skeins; or distributed on 
horses and shelves made 
for the purpose, and thus 
remain 2i or 4S hours, ac- 
cording to circumstances, 
before being weighed, sorted 
and cmbuled. Ihe deneu'-e 
in weight will be very tri- 
fling, no factitious practices 
being resorted to by the ope- 
ratives in Bengal, as in 
Europe by the tlirowstcrs, 
to moisten and increase the 
weight by soap and dirt, 
which is there paid for as 
silk by the manufacturer. 

6. 1 am induced to hope 
that the effect of this ar- 
rangement may prove be- 
neficial to the investment, 
consequently satisfactory to 
your Board. And that it 
may accordingly be brought 
to the notice of Govern- 
mentas an expedient hitherto 
I believe never thought 
of or had recourse to at 
any of the Honourable 
Company’s Factories. 

“ Ciui Qonproficit, deficit.” 


Mr. Seeretarji Macnaghten*s Reply of the 11th 
of Junr, 18:^2, to the Joreyuiny. * 
“The Board being persuaded that you 
were actuated by the most praise worthy 
motives in incurring the cxpeuce of Sa. Rs. 
287- J 5-4, as reported in your letter of the 2d 
instant in the preparation of a ’* drying 
room” at the Kangainattee Factory, they do 
not hesitate, lu the piesent instance, to sanc- 
tion that-sxpeuditure.” 

(A True Extract ) 

Colin Shakespear, Resident, 

REMARK. 

Of the advantages of this scheme 1 can 
now speak with confidence : many hundred 


bales of Raw Silk having been packed in the 
past year, in a state of “ dry age** and per- 
fection hitherto unknown. 

I5th Februari^, 1833. C. S. 

The following paper on disease among silk 
worms is important. 

TRANSMITTED TO THE SOCIRTT 
THROUGH GOVERNMENT. 
To^. R. Reid, E<;(i. 

Secretary to Government. 

Sir, — I have the honour to inform you 
that I have dispatched from Darwar a fur- 
ther quantity of St. Helcnffi silk-worm^’ 
eggs to the address of the Secretary to the 
Bengal Government, Territorial Depaitmci.^ 

2. I had found that most of the c-ounUv 
worms in and about Darwar were cut oti liy 
disease within the last two months, and th.vi 
the portion of the Italian worms alicadv 
hatched from the St. Helena eggs had sliauil 
the same fate. I therefore took the liberty o) 
sending off the remainder to Bengal as \hr 
only chance of saving them. 

3. With reference to your letter of the ntli 
ultimo, enclosing the copy of a cominiiniLU- 
tion from the Commercial Resident at So<j 
namooky. I have to report that 1 have roin- 
menced supplying cuttings of the white tuu’- 
benry by the letter post as desired, and Jhtir 
1 snail continue to do so until I receive 
formation from Mr. Shakespear that a siiHi- 
cient quantity has been sent. 

4. I have to express my thanks to Mr 
Shakesj car for his remarks on the cultivat nii 
of the umlbrrry in Bengal J he two vaiit liM 
which I have sent lor introduction to HciilmI 
arc distinct from those of which Mr Miakf- 
spear was so kind as to forward spcnuioii'i 
The ** dasec” or “ indigenous mulbenj” 
cultivated about Poona and in the souihcrj 
Mahratta cquntry.* 

The ” bedasee” I take to be the same * 
third vaiiely I received fiom St Mekna w.r'i 
entire pointed leaves and a wlutisli hark. A 1- 
mitting the moms alba and morns Imiica lo i (' 
originally specially distinct, 1 slionM 
tiiat llie “ dasee” and “ beda^ee” are 
ties of morns Indica, and that tiie laigei wnte 
mulberry (entire leaved,) and the *' (lup:' ^ 
foglia’* die varieties of moms (iLb<i. IIowl vj i, 
tin; several kinds of mulberry u^ed for ftcdiN:; 
worms have been so modified by culliv iiion, 
as to render the dislinguishing marks he' ween 
a specie^ and .1 ineie variety extiemely cld' 
ficiili to ascertain. In order to piepaie die 
way for more correct information on tins 
subject, 1 herewith forward specimens of 
several kinds oi mulberry, with an outline of 
an arrangement of the genus morns, which I 
beg to request may be sent to Bengal for 
comment or correction. 

6 There are two important points yet lo b<* 
esiab]i<«hed with regard to the several kinds ot 
mulberry. 


* Tide Specimen- 
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Ist. What kinds do the worms prefer 1 
2(1. What kinds will grow best as standard 
trees, and whdt are the best adapted for the 
field cultivation on the Bengal plan? 

6, It IS with a view to.tAcide the above 
questions that I wish to continue the subject 
broui;lit forward by Mr. Shakespear. 1 was 
betoie aware of the *!ivstem of cultivation 
pui'iued m Bengal so far as it is puhlishetl m 
A work considered as authority ** On the 
Husbandry afld Commerce ol Bengal/' hut as 
tlieie are some ciu«lu notions abroad in this 
Ibfsiilency on the subject of rhulherry ciilti- 
\.itii)n, a decision of these questions from 
cuiipetent au^iionty and expeiience may 
prevent much waste of time and capital. 

CULriVATION AS DE- 
SCRIBED BY MR. SFIAKESPEAR. 

7 Thflndi.sn nnilbprrv pi »nt is not allowed 
M use aliovci a foot and a halt oi two feet. It 
i>, cut twice a <lay as required to feed the 
.voims. The plant is lliu- exhausted in about 
tIic till'd yea I, and ills tfien rooted out, butU 
c.imIv r( Mewed bv <'i]ttnu’'s. and planted in 
raws \Mtli jiist room etiougli between to admit 
cl I'l- cuhivutoi weeding, dressing, and 
taiili'ii^ up the loots 


I M>1- IIIMCNTAL ( ULTIVATIONMN 
WTSTKRN INDIA. 

t he mode Introduced at Daiwarand Poona 
xitiMcn ye.iis siuce di/lcis but little from 
' I , 1 d'*scnl»' d opposite. Tiie muloerry cut- 
ups .irt- allovviul to grow about tiiiee oi four 
(Lhigb.aiui .IS tlu'-y .ne always inu'aled, 
’iicv i»iodu( le.ixcs.it tins lieiglit. •Tliey die 
'lot loot'll out undei sevtMi ycai^. I am niy- 
'cH coiiviM "d tloil the moie (lequonlly this 
kind of iiiull)(*r'y ib eiil dowo, the better and 
iioie teiuli ! 'ei\>s nie piodiir^d, and that 
I'ld nee> bef (line sf . avglmg, .md produce in 
leaves. But rny rxpeiiencc only 
. iiiountnir to foul yi ais, during winch lime 
I !nve cultivated tlic i.Iant at Danooree, rny 
.Miiho.ily may be lliouglit insulhcienf. I 
<i'cie!oie beg to suiirnit tlie pioposed Deccan 
plan ftii an ojiiuion liOiU IVngal. 

PI miaiions of mulbcM K's, (lasce, and per- 
haps also the Iv'dasec, are now forming about 
Pxuia.ini* Alimediniggui upon the (2) Italian 
lil'iri, the cuttings baxing stiuck, are lians- 
and .set tioin 8 to 12 feet apart, and 
tianed up as standaid tioes, the leaves of 
"huh It 13 proposed not to gather foi lour 
yeais. 

8 The following information is desired 
fioiii Bengal. 

1st. lias such apian ever been tried in the 
Bengal provinces, and, if it has, with what 
t'Uccess ? 

2d. Will the leaves be improved or other- 
"'ise, as (ood lor the worms, m this climate, 
hy being produced fiom old trees ? 

3d. Provided the tiees and the leaves be 
'^pioved by age, and produce a larger crop 
as they grow older, still will it be possible 


^with any supposable rate of profit to com- 
pensate for the capital of a silk farm lying dead 
for four yeais, and in a country where labour 
is dearer than in Bengal miH irrigation neces- 
sary ? I have to lemark with regard to the 
tw^vaiieiies of wlme niulb4 iry before men- 
tioned, that ihey aie of mucli slower growth 
than the common kind, anil will probably 
make good standaid trees. Tifby do not so 
readily root from cuttings. I have found 
budding them on the common muIliLny ilio 
most eligible way of propagating them, as a 
singlfi bud inserfed into a stock selves the 
purpose pf fivo or ^ix buds saciincod fora 
cutliiig ; jbesides gaimug a year's grovvlh by 
tile age ul| the slock. This is of course only a 
teinpoiar* ex|)MdieMt to idcilitate the quicker 
inlronuclikn ol the jil.i lit into the couniry. 

•JT 1 have the honour to be, Sk.c, 

\ (Signed) CiiAKLi s Li;sri, 
Siipt. Bnlainr Giudrn, Dapoorfe. 
Dapooiee, Poona, 3\i>t J timinry , 1833. 

GENUS MORUS. 

Species that have been cultivated or propos- 
ed to be cultivated /or feeding silk vxorius. 

1. FRUIT ROUNDISH. 

1 il/oru3 nigra. The common officinal. 
Black inulbiTvy (not in India ?), used in some 
parts of France and Italy for feeding worms. 
'I'he only species common in England. 

2. FRUIT CYLINDRICAL. 

A. Fruit ^ery long. 

2. Morus 1 at i folia. Leaves roup^, various- 
ly divid' d. A iarge tree common in gardens 
in the Deccan. The worms do not llourisb 
on it. 

B. Fruit short. 

3. Morus Jndica. Leaves smooth, entire, or 
divide*!, henrt-sliaped, equal at the base ; 
fruit deep purple ; stem shrubby and diffuse. 

VAR. DASEE. 

2. Bedasre. (Is this morus Tarturica of 
some Botanists ?) 

4. Morus niba. Leaves smooth, entire, or 
divided, lie.arL-slia|)cd, unequal at the base ; 
tniit whiti«h or larwusltf colound, pinkor 
purple; sUnn arhurr'.crnt varieties , commou 
simple leaved white innlbcri y. 

2 “ DOPIA FOGLTA.” 

The above varieties differ in t’nc form of the 
leaves. There appear to be others depending 
on the colour ot tiic fruit. 

llie cau^c of the confusion that exists in 
the nonienclatnrc of species nnd xancties of 
tins genus, may be traced to the circumviancr 
of Botanists Imviug taken their chai .'( ‘ers 
almost exclusively from the le<ivcs Now' 
it happens that, in those species which have 
not been cultivated for fruit or leaves as the 
Morus Maurifiuna M. Scandens* and perhaps 
also in the M. latifoHa, the character of the 
leaf is .sufficiently marked to determine the 


•Both those are growing in the Botanical 
Garden, Calcutta, and at Dapooree 
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•ptcies. whilr in those kinds of mulberry ou 
^'hich silk urortus are fed, an almost endless 
variety of Jt^uf may be lound. This being 
the case, it becomes of imporlunce that cha* 
FRctors should be taken from the fruit, 
stipula, or parts of the plant To do Ais 
properly every known variety must be pro- 
cured for comparison, a ta^k which can 
scarcely be Completed satisfactorily by any 
individual in inUin.* 

The following: are the replies of J. M. De 
Vekinne, to the queries submitted by Dr. 
Leish to this Government. 

5th Par. of Dr. Leish*B letter. — There are 
two important points yet to be estabHshed 
with regard to the several kinds of mulberry. 

1. What kinds do the worms prefer? 

2 . What kinds will grow best as standard 
trees ? 

2. Cont. What are the best adapted for the 
cultivation on the Bengal plan? 

6ti). Par. of Dr Lelsh’s letter. 

1, Has such a plan ever been tried in the 
Bengal Provinces, and, if it has, with what 
success ? 1 his relates to the plantation of 
mulberry row forming at Poona and Ahmed- 
nuggtirupon the Italian plan. 

2, Will the leaves be improved or other- 
wise, as food for the vorms in this country, 
by being produced from old tiees '* 

3, Provided the leaves and the trees be 
improved by age, and produce a larger crop 
as they grow older, still will it bo potsMhle 
with any supposable rate of profit to cornpen 
sate for the capital of a sik tarm lying dead 
for four year*!, and in a rouiitn where labour 
IS desrer than in Bengal, and irrigation is 
neces-f'iry ’ 

The kind witli the small leaf of a dark 
colour lathrr thick, railed double leaf, more 
difiicidt to pick and has been found to be the 
best cultiiated fur the nutrition of silk worms 
in Italy. 

S',.eeies Morns alba. 

Both the species called Morns alba, of a 
w’hite berrv, and the Moms nu',ra, of a Idai k 
berry, with upright laipe trunks, dividing 
into large brancliy \ery spreading bends ris- 
ing twenty feet high and more — further 
valuable information on this suhjeet may be 
gained by a reference to tlie “ Ticati«.e of 
hlonsT. L’ 'M)b(j Boi'-sier dc Samages, de la 
Socil^te Boyale des Scienees de Montpcllipr, 
dc I /Acaddmie fmiuiiale Physieo-Botanuine 
et dc cclles dcs George Fili dc rioience,” 
for the treatment of staudaid trees refer to 
pages 35 to 54 inclusive. 


• Tbr lately published volume of Dr. Lard- 
Tier’s Cabinet Cyelopfedia “ on the culture 
nnd iiiaiiufacture of eilk,” is full of loo«e 
■taiemeiitd and eontradii lions regarding the 
spec les used ill India, China, Ac The infor- 
ciiee IB that very bitle is accurately knowa 
on this subject. 


I think the common Dasee” Morus Iti- 
dica is the best adapted for the cultivation 
on the Bengal plan, (as described by Mr. 
Shukespear) which is pretty nearly the same 
nil over Bengal ;*ir. some places however they 
strip the leaves off the stems instead of cut- 
ting both together. 

I cannot say whether it has ever been 
tried in Bengal. 

In Europe old mulberry trees produce bet- 
ter leaves thanr/oung trees, and as the trees 
grow older, the leaves diminish in size and 
improve materially, so that they at last at- 
tain a very excellent quality, and 1 should 
think the same effect would be flroduced here. 

3. On referring to pages 349 to 361 inclu- 
sive. of Dandolo’s Treatise, this question 
will be found, in a great measure, to be satis- 
factorily answered, and will apply equally to 
this country, as it does to the one wheic it 
was written. 

The St. Helena silk wormcgirs, mentioned 
in the 2d par. of Di. Lcish’s letter, weic ic- 
ccived by me in Nevember last, leaicdund 
hatched in January and February la^t ; spun 
their cocoons, became moths, and laid their 
egg*!; which eggs have again, hatched, the 
beginning of this month, aud will give a se- 
cond crop The worms were kd entirely on 
the coniinon “ dasee’’ Morus liuliea, intro* 
ducori by me on thef.irm, and pKintcd and 
cultivated on the lltMigal mctlio'l. If I could 
piocurc some rult'n^s of the Moms alb.i, 1 
wouUfgive them a fair trial hciea's .standaid ; 
according to the hest methods adopted on the 
contiueut. 

It is astonishing to observe that no ad- 
vantage in taken of the wide field open .n 
this country for the improvement in the cul- 
tivation of the mulberry tree, more especially 
the species which is known to be the licst 
adapted for thp food of the silk worm either 
as standards, half- standards, dwarf-siand- 
ards, or shrubs, and the breeding and rearing 
of silk worms by those who are properly ac- 
quainted with the minutiae of this pariicular 
study, and the fact is, that those who do 
really understand it, do not meet with the 
proper support and encouragement they re- 
quiie, and when this is wanting, no material 
improvement will ever take place in this 
branch of Indian commerce. 

51 r. Storm ‘'tntes that there are four kinds 
of mulberry used for feeding the silk worm 
in the districts adjoining Calcutta. 

The native names aie, saw, bhore, dasee, 
and China. 

The twro first produce fruit (blnck), but the 
last two have no fruit. The leaves of the 
saw arc very large, but they are not given to 
the- worm till they have passed two Roonics. 

The leaf of the bhore is small and jagged. 

The leaf of the dasee is small and plain, 
and the China leaf is also small, but jagged 
at the stem. 

The leaves are considered all equally good 
for feeding the worm. 
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The mulberry tree is not cut down for 5 
years. It is then allowed to grow for 6 
years more« when it is rooted out.” 

Another communication 
ON THE SILKS OK ASSAM, BY CAPT. 
JENKINS. 

Muneeram gives me the following account 
of the silk of Assam : — 

The worm# that gives the^'ommon fawn- 
coloured moonga silk when feil on the most 
common plants, gives a whitish silk when 
fed on the leaves of other trees : the plants 
it feeds upo» aic named and estimated as 
follows ; — 

No. 1 . Champa * — The silk produced from 
the worm ferdintr on this plant gives the 
finest and whitest useil only hy the Ka- 
jahs and great people, and is called Champa 
pat (til vwantja 

The tlucad from 11 to 12 Rupees a seer 

No. 2 railed also Addakiir- 

rii — '1 he leaves of thiv tice also give awhile 
silk ami is calloil Mfmuii'.vrrtf maoritja, the 
old trees are cut down, ami the jungle about 
burnt, and the uorins are fed upon the 'endcr 
Je;ives of the otf ^ll(iOt^ for one yeai , when 
flic leaves become too old and haul for the 
worm. 

Silk fioin f) to 7 Rirpees a st^’r ♦ 

No. :i Sfunii .* — ‘lliisisthe eonirnon tree 
in this vieinitv the silK lioni the w'ovmsfcd 
on tins give the finest sort ol fawn-coloured 
moonga 

Silk d? to 4 Rupees per seer. 

No 4. i)’ou/u///ee.§— This is also a brown 
silk of infeiior (inality '1 his plant is most 
common in Dhunimporc and aliout Kussa- 
chokey. 

No. 5. T)n/lidtcr\\ — Ditto ditto, but the 
woiins fed on the leaves of Uys tree increase 
much ill Size. 

The moonga worm gives broods five times 
a \ear, and the cocoon is very large, but thin. 

Weight (loiii G to Cl grains. 

No 6. Paffri' hooiida — I could only ob- 
tain silk the produce of worms leeding on 
No«:. and 4, ami maiiuf.K tui cd into cheap 
cloths for the lower classes. 

The ain or aica pat is the produce of an- 
other woim and vciy infenor in Jippearanrc 
to that of the other; thoi.gh I believe it is 
equally lasting; the worms aic fed in the* 


• Micbelid 

t PeihapEofthe Laurel family, looks mar- 
vfllouoly like a willow, though it i** most pro- 
baiily not of that genus 

J A species of Tctranthera or Lnurus. 

^ Tetrauthera inncrophylla - Jiox. 

H A plant of the Laurel tribe belonging to 
Tetinnlhcra. Ilnmilton calls it Tctrantbera 
difrioitica. W 

Much the same ( quality q/ the silk) as the 
forcpoiiig 

^ Laurui obtiisifolia Rose. W. 


houses and entirely upon the leaves of the 
aruud (castor oil plant), if they arc procur- 
able, and if not, on other trees in the order 
following . — 

^ GREEN RED. 

1. TAc Rtrmus communis or viridis — v, is 
a misnomer of Wild : s. 

2. Kissfroo, a plant I knowAiot as yet. 

3 Renfjata aloo, a common plant, divided 
leaves like that of the papeeah. I know not 
its name as yet. 

3 . Itifrnpha mamhot. 

4. The rommim hiiir, Zi.';yphus Jujuba. 

•S. Kf'ont kauia ^ — 1 hl■^ 1 know not. 

6 Gdolutirhu phoiil, A'^s.iuicsf- name, the 
Bengalee /ihrrondo, latropha enreas. 

Tfli, worm piO'luees broods every month 
or evei y month and a half; its eocfinn m much 
less than Ih.it of the foregoing It is smaller 
in SVC ennsidc’ ahl V, Lut thicki’i, only a'uint 
a grain liudUcr. Ihe chmhl'irs ina ;o of this 
silk are thick and very warm and lasting. 

Weight trorn + lo .0 graiiis eacli. 

N 'Ihis worm and its proJure is no- 
ticed by Dr liu{ h..nan in h,s account of 
Dinagepore; vide Asiatic Journal. 

Resides these worms they have in Assam 
the true silk worm which fed on inulber- 
iics. 

Tins silk ic from G to 8 Rs. a seer according 
to qualities.’* 

Wc derive additional information from 
the following extract from the Calcutta 
Daily Commercial Advertiser. 

We have much pleasure in answering 
the call made on us by Mr. Gaisforcl, in his 
interesting letter on silk, in another column. 
After making every enquiry in our power, 
we have no hesitation in recoininending the 
immediate adoption of the plan suggested, 
of raising a capital of Rupees 30,000 for 
the purpose of forming plantations of the 
mulberry, and establishments for reeling 
silk in the ncighbourliood of Ycvvla (Ahmcd- 
nuggui). It will be observed that Mr. Gais- 
ford iceoniiiieiids the tiec cultivation, and 
tlie Chinese reel. — Of the propriety of the 
latter, iii that distui't, we have no doubt, 
considering that the sujiply is for native 
markets, in which they are accustomed to 
the quality of silk and length of skein, which 
the Clune.^e reeling proJiues. Of the 
suflioicney of the capital also vve are satisfied, 
since Signor Miitti informs u.s that he 
believes the amount proposed would even 
be sufficient for an establishment embracing 
his own system of reeling, on an ample scale, 
which of course would require a greater out- 
lay for buildings and reels than the plan of 


* SapiiTi schiferum It would be 8 baccha- 
turn, if It were not for the g-lauds on the 
leiavcB - W. 
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Mr. Gaibford. We hope this gentleman 
will lose no time in following up the 
pio}>osal with a full prospectus, and for a 
want of a better agency we shall, pro tem - 
pore, be most happy to receive proposals^^^or 
joining this undertaking. It is likely that 
this will be only the forerunner of other 
establishment’ formed on similar principles. 
— There must be many spots of waste about 
Ghats and in this neighbourhood where, if 
merassee and other claims could be purchased 
out, and compounded for with the sanction 
of government, we should in a few yeais 
see a manifest improvement in the resources 
of the immediate neighbourhood of the pre- 
sidency. In such places, Mr. Mutti’s plan 
altogether, for the export trade, would pro- 
bably be the favorite, i. e. trees, with the 
Italian reel. Mr. M. has lately brought 
some very fine silk from Kutroor, in quality 
considerably above “Tsatlee"; but when 
his own account of his progress appears in 
print, w'e shall be the better able to judge. 
In the mean time he informs us that he has 
made a calculation by weight of the pro- 
duce of his St. Helena trees as compared 
w'ith the Bengal field planting. The same 
quantity of land (an acre), which produces 
sixteen seers pucka or d'ilhs. of leaves per 
annum, will, if cultivated with trees, produce 
71 pucka seers or 142lb8. commencing from 
the 6th year, and for many years progres- 
sively increasing. This result w-e consider 
sufficiently important, not merely to induce 
persons on our side of India to plant the stand- 
ard tree, but to awaken the silk growers of 
Bengal to the necessity of experimenting 
on this subject. 

We shall anxiously await Mr. Gaisford’s 
detail of the plan, anil the prospectus of the 
first joint-stock purse proposed for agricul- 
tural improvement. — Courier ^ January 21. 

TO THE EDITOR OF THE BOMBAT COURIER. 

Sir, — Some years have now elapsed since 
the commencement of attempts to introduce 
silk cultivation in the Dcccan. These at- 
tempts have in no case been prosecuted 
under favourable circumstances, the Poona 
experimentshaving until lately been retarded 
by a conflict of opinions and unfortunate 
occurrences, and those at Ahmednuggur, by 
want of practical knowledge, and the 
proprietor’s unavoidable absence from the 
country. Still they have abundantly prov- 
ed, not only the capability of the country 
to produce this important aiticle of com- 
merce, but its superiority over many of 
those where it has long been a source of 
wealth to the people. 

Various species of mulberry grow with 
wonderful rapidity and luxuriance. The 
white standard tree thrives better than in the 


richest silk countries of Europe ; and in 
four or five years is fit to afford sustenance 
to the worm, by which time it has attained 
such size as t(ji. be little liable to injury, 
and independent' of all but the most mode- 
rate attention and expense. 

The climate is eminently suited to the 
silkworm which spins at all seasons ; passes 
through its metamorphoses more rai)iclly 
than in the 5outh of Europe ; riM^uirca 
no costly buildings for its protection, and 
no artificially regulated tempciaturc. 

The price of labour is very low, and that 
kind required for the manipfflation of silk 
might be performed nt their own homes by 
the women and children, whose manual 
dexterity and delicacy of touch especially 
adapt them for it. 

All this has been repeatedly brought for- 
ward, and most fully by Dr. A. Graham in 
his treatise on the amelioration of Tiulia, and 
all who have had opportunity of forming 
a judgment, are agreed on the fiupeuoi 
qualifications of the Deccan in the above 
particulars. 

Still nothing is done. Year after year 
is permitted to jmss, leaving all these aihan- 
tages unimproved. Vast tracts of count i) 
remain w^aste. A multitude of people no' 
almost starving in idleness, and silk is .ib 
the while largely iinj orted into the mpv 
parts which are so cnpablL of supplying the 
demand of local mannraetiires, and exjioi tni:; 
the raw' mateiniJ for our ow n in Kiighind. 

The government, it would appeal, CfUi do 
nothing exeept wish well, and give some 
slight eneoiiingement, to the indnnln.ih 
who make a eommeneemeut. Ofl'ceiN .m 
the servants of gov eminent, and caiiro*^ 
enter into these pursuits. Krom the n.itne^ 
nothing ran be expected: the wealthy suuk.:r 
will not embark capital in an enterjin/e uii- 
suited to his habits, and, if lie i.s in any wav 
connected witli the China trade, prijudu’i.d 
to his interest • — to hope anything fiom the 
miserable cultivator, is futile. 

Is then tlic introduction of so important 
a product to be left to the weak cflorls of 
tw'O or three individuals, who, if successful 
amid their present difficulties, can oid,^ 
derive a small, and slowly wending, anu 
Bcatcely observable rill from a souiee 
which a single vigorous eflbrt might oj>eii 
at once, and effectually to the whole country ; 
for its benefits once palpably set forth, this 
branch of trade would rapidly ramify and 
extend through the length and breadth of 
the land. 

I say then, let a Company be formed. 
Leaving all considerations of interest out of 
the question, there arc well-wishers enough 
of the people to fill the list of shareholders. 
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30,000 Rupees, in three hundred shares of 
100 each, would be sufficient capital. 
Details of management may be easily ar- 
ranged, and there is a vast extent of waste 
land on the banks of tbo»v&rious rivers and 
streams of the Deccan. 

Instance the neighbourhood of Phoon- 
tamba, on the Godavery, as excellently 
adapted to the purpose. The supply of 
water is inexhaustible. Very simple ma- 
chinery would raise it in chpioua streams 
from the bed of the river. The ruined 
streets of the town afford any required 
quantity of building materials ready to hand. 
\ewla, the greatest manufactory of silks 
on this side of India, lies within 15 miles, 
and In celebrated for the beauty and durabi- 
lity of its dyes. 

Government, which has shewn so much 
liberality in the encouragement of sugar and 
cotton, would doulitless grant the land on 
most favourable terms; ami we have foi our 
Kueecssful guidance tlie exjiei lerice of those 
who have felled the way helore us — So 1 pray 
you, Mr. Kdiloi, stn the good people up. 

J din, ike. 

T. Gaisjord. 

Pntoda Jungles, Jan. 12, 1837. 


Art IJL — Journal o f the Asiatic Societg 
of Bengal, edited by the Secretary, 

December, 1836, 

This is the completion of the fifth annual 
volume, edited by our talented fnend James 
Pnnsep. Esq. While there is scarcely a 
task more difficult of execution and more 
meritoiious in its object, than that of con- 
veying to posterity discoveries in science 
and the progress of oriental literatuie and 
researches, there i.s scarcely one less noticed 
or supported by the generality of mankind. 
Nothing can lie more striking than the 
support the worthy and esteemed editor of 
the Asiatic Journal has experienced as th^ 
result of his valuable labours, not only have 
they been performed gratuitously, but he has 
been actually minus of some thousands of 
rupees. We are glad therefore to find him in- 
creasing the amount of subscription to his 
work, and we are satisfied that they who duly 
estimate the value of bis efforts will rejoice 
that he has done so, and endeavour to remove 
a burthen which should never have been im- 
posed: the numbers published monthly have 


been enlarged from 62 to 80 pages ; the in- 
creased rates of subscription therefore, which 
is only eight annas per mensem, is not pro- 
portionate to the value received. We hope 
th*3t our allusion to the subject will multiply 
the number of subscribers to this ably con- 
ducted work. We turn however from pecu- 
niary considerations to a field of matter be- 
fore us. An article ON SPECIMEN 15 oftiiesoil 
AND SALT OF SAMAR, COLLECTED BY LIEUT. 
CONOLLY, AND ANALYZED BY MR. STEVEN- 
SON, is important. The following is the ana- 
lysis, accomjianied with the editor’s remarks. 
EXAMINATION OK SKl.ECTEO SPE- 
cimi:ns of 'jtie soil. 

15 V J. SrEPIlFNSON. 

A A'd. 1. — Mild fium the hed of Sivibhur Lake. 

An aveiuije ponion in distilled 

Wdtci, and llie filtered solution ( which api>eai - 
eil of a reddish h/own colour), siibjecied to 
llic usual tests, gave the tollowing lesults. 
NiU.iteof haiytes,.. (hipiou * while, precipitate. 
Nitidte nl 4.)lver,.. . . Ditto flambent giey ditto 
Pi ussidieot potash,.. No change, 

Oxaldteot ciiiimoma. Ditto ditto. 

Lilinis papei Ditto ditto. 

'luimcnc ditto Ditto ditto. 

oOO {.'I aim exposed to a gentle heat in or- 
der to diive off the inoistuie loit 107=35, 6 
per cent. 

100 grams of the dry mud were now put 
into solution, and tlie insoluble maitei collect- 
ed on the filler, washed, diied, and weighed, 
gave 70 gi ain&. 

I'lie filteied solurion tieated with nitrate of 
baiytes threw down a prt'cijjitaie of Mjlpliate 
ot barytes, together with the colouring in.it- 
lei , which, atiei w ashing, ilrying, and weiglnng, 
gave 17 giaiU'«=- 10 4 sulphate ol soda. 

1'lie solution now fieed from the sulpliale 
was next tiealcd with nilrutc ot silver, tiom 
which d precipitate ot inuiiale ot silver was 
obtained, weighing 42 giaitiN = I9 5 niuiiate 


ut soda. 

Insoluble matter, 70 0 

Sulpliale ot soda, lO 4 

Mill idle of soda, l9 5 

LOnS 0 1 


100 0 

EXAMINATION OF i HE INSOl.UHLE 
MAITER FROM A NO. 1, AM LR 
I HE SEFARA I JON, AS AROVE. OF 
THE SULPHATES AND MURIATES. 

Fifty grains of the insoluble earthy matter 
now freed trom theextraneous salts was treated 
with muriatic acid. A strong effei vescenre 
took place, and the digestion was continued 
for 13 hours, as there was reason to suppose 
that carbonate of lime was present. It was 
now repeatedly washed with pure water, and 
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the remaining earthy matter, which the acid 
had not di*.«oivccl, separated, and collected 
on tlie hiter, well dried and weighed: it 
amounted to 37 grains. 

Tlie iiiuiiatic solution was now treated with 
oxalate ol ammonia, ulncli threw doviuvi a 
copious precipitate of oxMlate of lime. This 
being well washetl, and ejned, weighed ll 
grains =86 ^arboiiate of lime. 

I'lie lemaimng solution contained a con- 
siderable poii'onof loose nuinaiic acid, whidi 
being neuliMlizcd with pure liquid ammonia, 
a poition ol alumina (tinged with yellow 
oxide of lion) was piecipitated . ‘J his being 
sepa'ated by thehitei, washed, diied, and 
weighed, gave 4 giains. 

Calculating' then for per centnge, the com- 
position of thiscaiihy mattei will stand a' fol- 
lows ; 

Matter insoluble in muriatic acid 


(silica,) 74 0 

Caibonaleof lime, 17 2 

Alumina and oxide oi non, . . 8 0 

Loss, 0 8 


iOO 0 

A No. 10.— This I found to be chiefly 
composed of sulphate of soda, with the car- 
bonate and muiiate of soda in considerable 
]iroportion. 

A No. 15. — This gave a tiace of sulphate ; 
otherwise good salt ; though the crystals are 
small. 

A No. 22.— ^Vhen tested gave tiaces of 
sulphate. 

A No 24.— Crystals of a pink colour, which 
disap[»eai in the filtered solution , the colour- 
ing mailer appears to ho volatile' sulphate of 
so.'ia f I edonnuates in this sample , iiocaiboiiate 
of soda pro>ent. 

B No. l./iomini old deep re opened nfier 100 
Kinniinat ion hij lots. 

Nilraie ofsilvei Copiou> precipitate. 

N:ti ale ol bai y tes,. . Very copious ditto. 

Ox. lime of ammonia. No ch.inge. 

Pius-i.itc of potasti, Ijifio ditto. 

Litmus p.iper ])iiio ditto. 

'J iirmeiic ditto,. . . . Ditto diUo. 

A fail ,1 vei age -ample was tukcii through the 
wliole thic kne-> of the lump. 

100 grains expo-ed to a gentle heat lost 
5 5 grams moisluie. 

100 grams treateil with nitiate ofbaivtes 
gave a precipitate, which, aiiei having been 
well wa-lied and diicd, vveiglied 13b = b3 
sulphate nf *>oda. 

'1‘iie filtered solution licntcd with nitrate 
of silvei produced a piecipitate ol chloride of 
silver, winch, alicM having been well washed 
an<l dried, weigiied 22 giai[i.s= 10.4 muriate 
of soda. 

The composition of this sample is then as 


fobows : 

Insoluble matter I o 

Moisture 5 5 

Sul phateof^oda, (and carbonate^) 83 0 

Muriate of soda, in 4 

Loss, 0 1 


A No. 6 — The salt of which got mixed 
with scum while forming, appeared veiy wei. 

W hen tested, this sample appeared to con- 
tain a considerable portion of alkali, especi- 
ally the leddis^' coloured part called scurn 
in the list. *' 

lOO grains dissolved, and the insoluble mat, 
lei sepal ated by the filtei, washed and dried, 
gave 2 grains. 

To the filleted solution was added acetic 
acid till the all^ali became rnm^iali/ed , aliir 
which It was ticatcd wuh rnti.ite of baiyics ; 
the sulphate ol baiyles was pieci pitate.l, imd 
having been well washed ami diicrl, wtiglnd 
84 giaius=^ 6l sulphate of soiy. 

N’lti-ite of eilvei threw down a precif-itate 
ofcliloiide ol ^ilvl‘r that weighed (afiM wa*-!!- 
ine and drying) 30 grains — 14 iiuiriate ot 
soda. 

in order to ascertain the quantity of alkali 
in this sample, lOO gram- weie dis-olveil m 
pine water, and tiealed (chop by drop) with 
sulphuric acid of specific gravity 1 . 116 nil 
the exact point of saturation was asceitaiued , 
by frequently le-ting wiib litmus paper. To- 
waids the fioml of saiuiaiiori a stiong eflerveii. 
rence took place, d'he solution was neuiro- 
bzed after 96 giains of the acid lest liqimr 
had been used, vvhicli is equal to 10 per cent, 
of carbonate of soda. 

This s.imple being very wet, ihe mm-iuie 
was a'.ceitained in the u-u.d way, and amouii - 
ed to 23 per rent. 

'I hi*>,snni|>D, Ol rallnu what is caMed snnn 
in the li'.l, isctiiipo-rd of 


Suljdi.Mc o^sudii... , .. f)l 0 

Mm lati' ol ‘ ')(ia 1 4 0 

Cal 1 on.ittr of -o'ia,. ... 10 0 

Insohyde matter 2 0 

iMoi-lure, 2.1 o 


1 oO 0 

Sample*; A 2r> and 26. railed good O'; 1 

superior salt in the list, when te«.ird, g.uc 
trai’es ofsulpliate, wiili tins exception ili- 
ciyAidls are good and pine. 


Tlie conclu-ions to be rliawn fiom the pro 
reding <1« lads are ‘^uiiiewhal .it v.iii.ime witii 
the gem lal imjnc.—iou legaiiling the 
salt lakes. At least my own idea, ileiivid 
from (onversalion with natives engaged in the 
salt tialbc, was, that the lake water was a 
deep saluiated hi me, wlnc-li left .so ihiC'V n 
'cake of salt uii evapoi atiun m the hoi weaiiu ' , 
that it was cut out in blocks on the maigin 
andbiought awHy on bullocks. 

It would seem, however, that the shallow 
lake or inundation, would ol itself leave a de- 
posit too thin to be profitably worked; and 
that It is customary to dig reset voiis or kiyai v 
wherein several feet depth of water, already 
nearly concentrated to brine, aie allowed to 
deposit their crystals on drying ; or the eva- 
poration IS aided hy the introduction ot^ticl*'^' 
up which the saline inciustalion rapidly 
cieeps. 


100 0 
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The velocity of the spontaneous evaporation 
under the fierce sun and Bcorcliing winds of 
the western desert, is well exemplified by 
specimens A 15, llie hacheh or infant crystals 
ol one day’s growth, through ^IG, 17, 18, to 19, 
the 8lh day’s produce , in Hie last the crystals 
are cubes oMuli half an inch base. Again 
we find crystals of the same size in No. 22, 
from the evaporation of 8 out of l2 fingers’ 
depth ol water m 20 days of tiie hottest season. 
In No. 23 the ciystals fioniG inches depth of 
water are of inch base. The size^ however, 
of tlie crystals riepends greatly upon the un- 
disturbed conlinuaiion of the piucess, and 
does not give us a clue to the quantity of salt 
depo^^iied fionj»a given depth ol water, wlience 
we might calculate thesiltuess of il»e lake 
it-^elf ar various peiiods of the season. Tiie 
rate of evapoiarion iiself may be estimated 
fiom the above data toleiahly well , thus — '*6 
fingers in 8 days ’ -■* 12 lingeis in -0 days” — 
will be nearly half un inch lu de\)th yer diem ! 
1 he pits dug for the lecepliuu ot liie biiae 
sei^ni sometimes to f e veivtleep, 10 oi l2 feet , 
in these when deserted the depo^lt proceeds 
^111 seveial years, forming solid strata of salt 
separriied by a stieak of earth washed in liui- 
ing the rainy season, '('lie accumulation is 
then dug out iti iiMSs : hut in general tb.e suit 
foi sale IS collected as it forms in the brine 
pit'- m a granular state, by which means it is 
freed fioui the iiioie soluble salts wiih winch 
It IS accompanied. I he pnkkd salt ot*tlie 
/lynpirtiOi tr.uieis (Nos. 2»''j,2G), in ot a large 
gr.iin, -the latter indeed in half-inch ciy-.- 
uU, — and not vm> clean * 

A circumstance of chief importance elicited 
by Lieut. Conoli.y s 'P«uinen--, is the pie- 
sence of the caitruuate and sulpiiate ot soda 
inconsiderable aliundance among thesaiine 
products of the Sumhhui lake. Tfie greater 
part of I lie sulrstniice described by the inauu- 
tactuier- as refii>t or scum, wlucli n stateil to 
by thrown away as Useless, turns out on ana- 
lysis lobe carbonaie ol soda, Vontaminated 
with sul pirate and miniate; aiul it is well de- 
serving ol inquiry, whethci the discovery of so 
extensive a store of nan mi m a state oi great 
purity, may not be mined to profitable nc- 
Count. In all ihe strata cvil from the ne-dccl- 
ed feir/uis the cirbonaie is -.len ovei lying the 
mixed sulphate and mnnaie, of an effloivsreni 
pnrowy consistence Someiimu' liie loima um 
ot trie salt IS prevented by iis abundance (as 
jn A 4,6,6); No 5 1 find on analysis to 
contain 40 per cent, ot carbonate, with 33 (‘r 
each ot tlie otlier salts — and a iiltie care in 
separating the crystals of these would leave 
It nearly puie. 

Spicular crystals reseriibliiig nitie aie seen 
in some of the specimen- (A 1 l) . tfiey bear 
n very small pioportion to me general ina-**. 
It IS but nece->r'aiy to leter to JVli- SrLPUi.N- 
80 n’s examination oi other specimens, to form 
a clear idea ot trie conditions best suited for 
tlie separation nnri collection of the different 
•alls; thus in theonl deserted pits ( B No, 1). 
thesulphate is obtained nearly puie ; iq A 
6. 10, It is mixed with carbonate , in A 5, the 
latter predominatea. As for the muridie, frona 


Its infeiior solubility, this salt is readily sepa- 
rated in a state of punty from the brine. 

Tlie small propouion of lime in the earthy 
residue of At, from the bed of the lake, 
ralhei militates against the expectation enter- 
tan i^d by Lieutenant Conoli.y iioin native 
report, of a suiijacent straluin of this mineral, 

'1 he points now wanted to complete Lieute- 
nant C’onolly’s de'-ciiption of^he SAinhhur 
sail maniiiactuie, and the questions natuially 
induced liom the inforiiiatioi) he has already 
given, are . 

1. A topographical account of the lakes, 
iheii extent, geneial depth, pusition relative- 
ly to a Ijaccnt plains, sands, or lulls. 

2. The extent ol the manulactuie, produce, 
possiisle inciease, puce, and other sUtiatical 
dat I. 

3. Whether the carbonate aiol sulphate 
are vvoiked and used'* the quantity and pi ice 
of the'-e. 

4. 1 tit* exact pioce^s followed by the na- 
tive manufacturers or collectors. 

5. 'I'he specific giavity of the water, both 
of the lake and of the biine pits, at difterprit 
sea>'ons , winch may he lound in the absence 
of till* mean- of ilctr running Hon 'iiespot, 
by botilir’g off a portion at slated limes. This 
woiihl alf.i cruble us to j-cerlain wuelliei the 
carhoiii e cM-icrl in tin* water, oi wfieiherit 
was tonii >il f.u iug ilio evapor'ition. liy the 
aciion o t i<‘ lime or oilier failiis I'hepie- 
sence of ni.j.^nes a, of pf>tHsh. and of iodine, 
aLo rim.nns.:.! unlevnied point, as will as 
the nature i/t lin* pink or .imcihysiine colour- 
ing inalt»* ir^mark'^d in some of the sped itens 
(A No. 24). 

To con<*lude tin- hasty note. I may men- 
tion lUai L have lou'id AI. (Jay Lr -sir's 
alkalimerei a very coiivement instiument 
for exa. inning ihi*sc mixed ‘■alts. By piepii- 
ing three slaii lard bottles ol dilute inliic 
acid, niiralf ot bar vies, and nitratr of silver, 
arlapted to hiS ceii’P-.Uiiaily-divided dropping 
gl.*s>-, me per ceiH.igfM)f cailmnrle, salphate. 
.tiid mu' tale, i-* ubtairifj sui. ces&ively (. om the 
same specimen wiih gte it e.i-e and lapidily ” 

Another valunljlc ])n]vn- is from Mr. 
Griffith, on a coli.ection o'f i’i.ants from 
UPPER ASo\|p- 

The planes collected amount to about 1500, 
which may be considered about one.-fourth 
^of the Flora. The portion of Assam seen by 
Mr. Griffith may be compared to an exten- 
sive plain, intersected in various manners by 
belts of jungle , the breadth of which is not 
very great, and towards the eastern boun- 
dary the spots unoccupied by jungle 
become fewer and less spacious. Between 
Kvjoo Ghat on the Noa Dehing^ and Nun- 
groo on the Booree Dehing, and in the whole 
of that direction, the country is occupied 
with jungle. Mr. Griffith’s collection was 
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almost entirely formed at Sadiy&t a plain 
intersected by narrow belts of jungle. 

** The peculiar feature of i4isam, especially 
Its lower anil central divisions, consists in the 
vegeialion of its cliurs, ortiacts of sand.^ery 
often of great extent, which aro stretched 
along the Barhampootuy . The breadth of 
these tracts, t^^ken lugetiuM , is, in some places, 
from 8 to 10 miles '1 hey mav be said to be 
throughout their whole oxt»jni exclusively 
clothed with dense grass iuiirIc. 

Up to Runepoor the eye rope»s nothing but 
grasses, and an occasional Bomhax, a tree 
remaikable for its raoiifii'a;icri, the brandies 
being ne-iilv apiuoxitrialt-d in whorl?, and 
forming right angles with tlie trunk. About 
But[gooa iMookh belts of jungle begin f.) ap- 
pear, here and there apprnat lung to the banks 
of llie river. V rom tins place upward? the 
belts increase in extent and nurrib^^r, and fiom 
Selont Moof^li just below ilie confluenre of the 
Ditwng with the hui hamjioottir to Sodit/n^ 
they prepondei ate much ove* the grassy tr^icis. 
Above Sad t yd these tr.icts lecommenre at 
least on the northern hank, bni llip\ d s.ip- 
pear soon cnlnely : llie giasse* Mi.vt doilie ibe 
' churs are, especially thiouiihout l.ow^ rand 
Central Assam, of gignniic si/e, bome ol them 
often measuring 20 ft et in lieigbt. 'I’liey con- 
sist of four or five specie? of Sacchaium, tlie 
kuggra, mog, (witiie,) mnlaha, (rid) .nul 
telee, (bbirkisli.) ol the A«s.iniesp, ami a 
species of Aiunde, winch is pethaps the long- 
€8l of all, the mil (oi poiloTnolee* ) of the na 
tives, Towjids howpvei, vtiyia.ge 

tract? are covered wuh Imperala Cvlimbu .i 
the oflloo-kher of AiSam^ vvlin h g-ows lotne 
height of 5 to 7 leel. A? ilie I’enu- S.ict h.imrn 
far piepondeiates over the oiiic and is per- 
haps duiirig its infloie'cence one of ilie o <;sr 
conspicuous genera of iheordti.llm aipt.ir- 
ance presented bv the diuis during »fie flower 
log of then o«.cupanis, can be moie easily 
conceived than described. 

Jt may perhaps be convenieni to cons’tler 
the botany of Assnrn under ilie following 
heads. 

I. Botany of the Bin hampooiui , including 
the churn. 

Of these, Gramineae form, as 1 have said, 
nlmost exclusively the Hora. Of the imme- 
diate banks, the predominant onler is,— Com- 
posite, Polygone®, Scrophulannc-x*, (jiami- 
nes. (among wiiicli IS a species of Ab>pecu- 
TU8,) lloragines, have sev< ral icpresMutaiives 
from JurAarh upw'ards to Di*.oioo Mookh, a 
large annual llanuncuius occurs extensively,* 
and throughout the same disrance laigc 
patches not uncommonly iifcur of a species 
of Irematndon,, (I. sahulosus, mihi ) a specits 
of Polentilla is also not uncommonly met 
with. 

II. Botany of the plains. 

Predominant plants, Graminea; of these 

the most cojmmon about Sudiyd are Imperata 
cyl^drica, "^Sacdiarum spontaneum, Sac- 
charuin fuscum (Roxb.) in wet places, and 
a probably new, large, and coarse species of 

See Buchamam** DtnAjpur, p. 166 — Kp 


Pauicum. Among those may be found two 
or three Orchidem, Polygones, Leguminoaa, 
Cyperacem, one Viola, and a species of Exa- 
cum which is particularly conspicuous from 
its blight blue flowers. 

Those parts of tSie plains which have at a 
previous period been cleared for cultivation, 
but are non- unoccupied, present the usual 
tropical features ; and are occupied chiefly 
by Cvperaces, among which occur one or 
two Grammes, several annual Scrophulari- 
oes, and smalf Alismaces. * 

III. Botany of the belts of jungle. 

IV- Botany of the foot of the boundarv 
hills. 

On this last I am not able fo offer any re- 
marks. It will be found exce»ively rich in 
feins, anil next to these perhaps in Cyrtlian- 
drace®. I heoniy opporiuniiy inat has hither- 
to been allowed me ol veiling any portion of 
tlie«ie boundane? above Gtiniafintei, occurred 
at Gub'oo Piiihiit; and 1 was then fortunate 
enough to meet wuh an AUophili 30 feet 
lii^h, a Solliann, (inihi.) and Kaulfussia 
Asamu*.!. Ot the thud division, the botany 
is xt'ry v.iiied ; so much <o, that no one pro* 
iiiinHui f*‘;Uii'i* ‘-eeiii'* lo piesent itself. It is 
to th.s -cction ih.ii by tar ihe greater number 
of •spe'^ ic? contained in the rollection will be 
found to belong, and 1 shall hence pass m 
leview the ordei*. compo-ing It — reserving the 
few cbservaiions 1 liave to make on the most 
inletS'Stiug plains to a subsequent pait of tins 
paper 

To*those O' deis, the presence of which in* 
dicaU'.^ »lm ibmate ot noMliern latitudes, or 
OI a tropical one at i onsidiM able eU vaiiufis, I 
havo apper.d d an a^te mk , and to those 
w inch, tt.oiuh i.siialU ’lopu al, incluile plant? 
IV null tnve lutiieito only b'^en found at coir, - 
pa.aiiveiy huh elevaiiuus, 1 have appcnJpiJ 
a CIO.-.- 

DICOTYLEDONE8 


• Rannncu’.T yie, , . J 

• viugiiohaceie, . . ' 

Aio'uareec, .. .. ft 

• IJinbeUiterie, 7 

Araliiiceir, 8 

Amiieiidi*® 13 

Oii.'igrai lie, I 

Lor.iiilliHi VBC, r 

A.'niigiea!, 1 

Mel.iHtiiinuceie, A 

Mfrnt*cv leae, » 

s'yrlaieip .. * 

CuLuroiiar CB, 

Begonitu eie, • 

• Crucifera*, 3 

C:«)i{)uridcx, .. - * 

*ViolHiieie, • 

Giittif'eraB, 3 

• TeinHlriemiaceB, 3 

S.’iiiindaieae, * 

• Hi|i]ioca<iiaiiea, . ... t 

Herculiacree * 


■ 

Bytbnerincee, t 

Ma vacee, ^ 

Dipterocarpes, 3 

Ti laceiB, - ^ 

Eifcocariien, * 

Liytbrariee, * 

Brieliacene, ^ 

Aurniici.it 

Rbnmnem, ^ 

EuphorbiaceB, I* 
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IlippocrateAcev, 

MalpiffbiaceB, 

• Couariflit 

TraiitlioxyleB* 

BaiiainiHes, 

Caiyophyilea 

• Rosacea* '? 

Le^umiaosa* 

Coniiaracea, 

• Cttpu Ifere* 

Urticea, 

Artncarpea* . • 

8tilag:iiiea* 

• Cloranthea^ § . 

•Saururea 

Pnjeracea* 

•Tbyinelea, 

Froteacea, 

Lauriiiea* . . 

smarauthacea* 

t Polyru»e<B» 

t Venispermea* 

» Piimuiarea, 

vyrsluea* 

fltyracea, 

Ciiiivolvutacea, 

Rudiaceiv, 

Loi.ehacc.p, 

• (. Rinpaiiulace'#, 

• Sambucea, 

• Viburuedi* 

C>rihnudruce:e, 

Ver' eiiHiCA*, 

Labiala, 

Acaiithace», 

S^ropbulariiicac, 

Oro aiicUtrae, 

Coinpoiita* 

" PUiitae;uie‘.v* 

• UttiitKiiie.e, 

Apocynea, . .... 

Axclepiatlea, .... 

Oleiiix, 

Ja<«miiie:i>, 

• Borag^inex* 

Cordincejp, 

Kiireliaceijc, 

Siihinex* ..... 

Giietacef*', 

luccrtw Mcdit, including Roydsia. 


1 

2 

1 

d 

6 

4 

0 

41 

9 

2 

94 

18 

2 

I 

1 

» 
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5 
1-2 
19 
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6 
3 
a 

A 

2 
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II 

14 

K 

•20 

I 

30 


8 

O 


J 


I 

3i 


Ttilal, 

MONOCOTYLEUOJMiiS 

Rcitainiiieur* .... 

Camieuc, 

Hy povidrw, 

Amaryllide.v* 

Hydroi'liaritlete .... 

^rurdeie* - 

tSinilat-ex, . . ■ 

Diu(icor«*iae* ■■ 

Poiiledere«, 

*0r(hidea, 

Polamog'eton, 

* Juncea, 

Palma, 

TupUira, 

^ Butomea, 

Alitinacea* .. 

Griocaulonea, 



Cyperacea. . . : 


0 

1 

1 

1 

.i 

7 

2 

a 

15 

I 

1 


H) 

I 

37 

28 


Total* . 120 

ACOTYI.BDONES 

EqaUetarea, * 

Lycopodlacea, ® 

Eiliceat, 

Total, . 40 


t Chiefly from the foot of the Abor Hills, en 
the Dihonr 


Of Anouacea 1 shall only notice Spboro- 
stenima* Blu.mj:;. In this genus the conoecti- 
vum IS highly dilated, and the cells of the 
anther at a coomderable distance from each 
other; anrl yel from the an angemeut of the 
stauiina, hiioculai anthers with contiguous 
loculi result 

It affoids another instance of the existence 
of the peculiai iis'^uc, until lately supposed 
to fe chaiactenstic of Oymnospeniia In 
addition to this singul.inty, its medulla is 
traversed longiiiiflmally oy bundle-* ot den.se, 
oecd'^ioiially hranclied, woody hbie, which 
consists of a superposition oi “ emboiiemenl” 
of •-eveiai layeis. 

Ciicitrbttacea: Among tliese plants occur 

two gener.i uliich dppetir to be new, so tar at 
least as the Piodtomiis of M. i3i2 C andolle 
is concerned ,* in winch boo . liie article on 
Cucurbnai eac (by M. Slkincf ) appears to 
nife lo I e very vin^^ U'-factory Ul one ot the 
above geiK'ia, 1 li.ivconlv seen the male, it 
IS lemarkable fur the involuie, oi rnthei gyrate 
irivuliilion ot the petdi>. Tlie second 1 pro- 
po-.e calling Acunoslennna ; it is chiefly re- 
inailwdi le loi the complete S(.pdiatiori ol its stii- 
mina , foi il *. '* delnscentia circumciPa'* of 
the ft lilt . and, above nil, Uo tire penduioiLs 
Oireclion of the scuds. It appioji lies in some 
ptJiMis to Zanonid. 1 ^mn not aware whether 
the peculiar n..tuic of tiie ai illii» oi tin- order 
lids i etn tApLinei! or not ; it is a stpuation 
of ibal po- lion of the » -■^ue oiininallv sur- 
roiiiKiint; and in ilose conuct with the ovula. 
Heine il is a sbul sac , and hence, loo, it is 
wuniii.q 111 A( UiiostLiiiin.i , Ul winch the ca- 
Mi’, ot liie ovaimiii is not tilled by a pioduc- 
tion from the placentte. 

Coitai ifv. In Conaria, of which i have 
one -p' Lies fiarn the At or Ifdl., tf.c raphe 
Is Cl . laridy e.\lei nai uitn leg.nd lo lire axii. 

I hrt\e iior been able to asceruiti whedier 
thi«* depends upon anv loision ot liii- furiicuius, 
whu-li Ml. Br.ov\ N has staled to bo tfie udsi' 
in Ollier instances of abiniuai unornalous stiua- 
lion. 

tJl S,iuru>eae . Houtluynia is the only 
example. fins pbi’ t, which was oiiginallv 
dcsei ilted I y I lie siiLTK'., appears laileily to 
have lieen more rnisunde> stood than by the 
onginai tiesci iber. I have liad no opportu- 
nitv, ho\ve\er, ot eXvitninniit the work of 
'InuMJLnGin whicli the plant is de-crihed. 
And 1 ouelii, perhans, to expect J\J . JMeylk^ 
vmo has pnblishei»“ De Houtluynia atque Sau- 
rureis,’* widi which wo'h 1 am unacquainted. 

* I fiivi eacn flower thionghoni ihe epike, ex- 
eef»t pt'ifiai-s die terminal one, lo be subtend- 
ed by n very small braefe. Of these, the 
four lowermost, larely only three, are highly 
developed and petaloid, foiming the spatha. 

Ilic nutniiei of stamina to each flowei is, 
exceplinp those at the apex of ilie »pjke, al- 
most invariably three, and always equal to the 
raipella enteiing into the lor maiion of the fe- 
male organ ; and of these tiie third is always 
next the axis. The terminal flow er has fioin 
five to seven stamina ; the space between this 
and the uppermost iriaudious hermaphrodite 
(?) flowers is occupied by au assemblage of 
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male flowers, with a variable numberoFsta- 
rnina, but never greater lhan three, and 
ally, think, two. That such w the siructme 
of this portion is proved by the ple^en^e ot 
bractea, similar to those of tlie lowei portion, 
interspersed among the stainind. Di. Wal- 
Men says, in Flora Indica, I. J)62 — “ In the 
numerous spadices which 1 have examined, 1 
havewith Fa^jer Loureiiio invanalily touiid 
three staminas, and as many 'styles attached 
to ear'll ovaiium : the former abo\e the base, 
the latter at llie a]iex of ii.-- ancles. I have 
not, thereloie, lusi'.ati'd continuing lhi-» mo't 
interesting plant in the very cla^'^ nud oukr 
where it has been placed in tlie Floia of ('o- 
chinchilla. As there no reason lor coiisulei- 
ing It at all diffeieot trorii the drigin.il J/ivnn 
plant, 1 am at a loss to arcounl loi fhei'ililh- 
cully which the celebrated Ctievaiici 1 irrN- 
BERG cx|ierienced m delcrinimnr lU •stition 
in the sexual system , nor c.ui lht*ie he at 
present any doul l of us neitlier lielonpjric 
to Ileptandn.i, Polvandiia, oi MonacLia.” 
TiiUNBiiuj was, however, so fat a^ I cun su**. 
Tight ; for he paid, in ail probcibilitv, exclu- 
sive attention to the composition ol the lenni- 
nal flower, on which, in ceitain cjse'*, the 
Linnacan rules lay much stress. I'akuig tins 
into consideraiiou, Ilouttuynia inav be reler- 
red to Hcptaudiia, Folyiiudiid, or Momujia , 
most coi rcctly to Uie latter, ami least coi red- 
ly to Polyandiia. liul as, — ao f.ii at least fiN 
regaids the Linnaean ‘.ystem,-- the nio-t o' vi- 
ous characters aie the bust, it is advisable lo 
keep the plants still in TriandriA I'lncMii. 
The structure ol the seed has been 
totally mistaken* In the Flora liidu a, lo( 
cil- the embryo is placed at the wrong end ut 
the albumen, and is mistaken for (he enihi yo- 
nary sac- 'hie real en«biyo is a niucii nioie 
minute organ contained in lint, “ ihc vitf I In'-,’ 
or membrane of the amp'os ol IMi lliiow.v. 
Dr. IloOKCR describes Di . ^^'\ILl( ^’^) ac- 
count as most correct , but lie does not dehiie 
the situation of tiie einbry o othciwise than by 
saying that it is situated at one end of the seed* 
Lastly, the plant does not belong lo Aioi- 
deae nor even to Monocotv’e«ion» s. Not- 
withstanding the apparent solidity of true em- 
bryo, yet the moie important iinture of the 
structure of the stern IS sufficitiit to poiuiout 
that it IS Decotyledonous, oi rather Exoge- 
nous ; and among these, its true place is, be- 
yond doubt, Saururctc. 

Of ThymelPiC one species only occuis, 
which IS apparently rcfernhle to no publish- 
ed species of the ordui . To thi- I have al-^ 
taclied tlie MSS. name of .7 F \ K I N S ! A . in 
compliment to CaptaiTi F. Agcni to 

the Governor General on the North-East 
Frontier, to whom Eoiany, among other 
sciences, is considerably mfkt ted 

Of MenisyermefB the majuiily are inlere^-f- 
mg. Cissampelos is the only genus wiih 
which I am acquainted, in whirh the ventral 
suture of ilitLj ovarium is anricous or not next 
the axis. F'am not certain v^lieihei the most 
r'orrect way of understanding the curious struc- 
ture of the feinn'u flowers i- not to assume liie 
aggregatiori of four flowers, which, in the only 
species I have eramioed, appears coni»tant. 


as a complete quaternary diviaionof one only. 
It reiiiauis to be ascertained whether the ami 
guiar reversion of the situation of the vential 
suture IS more uncommon in aggregate than 
in solitary carp^lla. 

OI the genus ^tauntonia, As\atn has two 
.•spicies, but only one is contained in my col- 
lection. 'I he anomalous structure of the fruit 
has no doubt been explained by Dr. Wal- 
ruHitilkK 'I'eniamen Fluis N ipalensis, m 
winch It IS published under the name IlolbbU 
li I but vihuh^i am atpiesent unable to con- 
suit. 1 find that tiie placentaiion ot ihisgenus 
IS similar lo that of Flacourliaiieae, with which 
o.'dei I am iu>t acquainted, ;^nd to that of 
liiitotncre , and hence the anomalous situa- 
tion ot I he .^eeds. At the peiiod ot expansion 
of iho flaw'cr, theoviiln are much less deve- 
loped than ]•* almost universally tlie case : they 
pie-tni indei d the appearance of oviila at the 
eaiiiesl ‘‘t.ii^es of development. 1 releriollns 
o.dtr a plant vviih long racemes of ternanly 
agerog.i’H fruits, notwithstanding lliatilhas 
iiiukv juice, and that the Cotyledons are large, 
folinceous, and obliquely situated with legani 
to eat h otiiei . 

Among the Cr/rf/minjrvirerp a species occtus, 
(C biliandra ohovata, mdii.) remarkable for 
the '•tiuciuie ot its riiatuie anthers, Tluse 
deln ''em a lat iate and mcomnleiel v hivalvu- 
Itir manner, ihc lowei and smaller va.lve being 
aloi’e nail leflexed. This valve is compounrl, 
and due lo the mutual adhesion of the oiigi- 
nai'y <li-tinct inner iocellus ol each loculu-' 

1 o tl"is foiinai on I have adverted in a slioii 
incmoii on lvlii7()yjhorcai, puhbsheil in tlie 
Transactions ot the Medical and Physical 
Society of Calcutta, alihougli 1 was at the 
time ignount j‘ tlie exi'-tem c of an examide 
Assmn coniairii another inloiesting species ot 
t..i» tanufy . this, winch is reinarkahle (or iis 
peiiiangular petaloid caly X, and the “ (lelin* 
centid eiicumci'.a,'' of its lruit,iu whnli ii 
approaches to Aikinia of Mr. Huovvn, I 
propose callihg Cyaiinntluis. 

^ci ophuliii lunen: afForil one new genus, 
(Synphyllium tnremonles. mihi,) an arcoiiRi 
OI IaUkIi will appeal in the Journal ol ilie 
(Madras Lileraiy Society, edited by my f'liend 
Mr. (.oi,r. 

Atclepiar'ea’ contain some inteicstiiig spe. 
cie ., ot whicli one constiiute.s piobably a new 
genus, unites, indeed, it is rcferriblelo J)r 
Wight's lleterosiemina , fiom which it would 
appt .ir to diflm in liie valvular 8e-»livation of 
the coiolla. This species is reniaikabie for 
the aii/oirn proce'^ses running along the larger 
veins of the unrler suif.ice oi the leaves. 

To ^hl^, order, or to Apocynese, is to be re- 
ferred a reinaikahle plant, distinguished by 
the numerous longitudinal foliaceou.s alse of 
its follicles, and, I speak from memoiy, its 
serraterl leaves This plant, which 1 have 
seen imar Mermn on the Teiinsseiim coast. 
*>rems to have been sieiit by Captain J enmns 
to Dr. WALMCjr, with many otliers, noneof 
which appeal, however, lo have excited much 
attention 

Among the Bnraeinea find one Myoso 
lib and a species winch, xviththe habit of some 
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Anohu 08 e, nppeaiR to be not je^errihlf* toany 
geuuR ot tUe Older. 1 he " uminlicuti’' or* 
cupie^ the centre of earh carpellum, and is 
surrounded by an osseous elevated marijia. 
The origin ot tins i, totally distinct from that 
oi Myosotis, and is wholly mdt^pendent of 
fecundation. The radicle is lu addition in- 
ferior. 

The Monocotyledonoijs forms are chiefly 
those of otiier pans of IikIm. AmonR the Or- 
two species oi Calanihe, and t^ool 
Pogonia occiii, as well as one^spenc'. of Spii- 
anihes, Anioni; Ihe Giainioeae the mo-t in- 
tereslmg is a Diandiou'« species of Aloficcu- 
rus, which genus is, I believe, new to India; 
at least to an> portion ol the pl.nns. 

Of the CyperacejE, 1 shall only ailvert to 
the existence ol (nm species ot C.irex, two ol 
which are, however, (lom the Almi Hills, a 
third, which was oiiginally s<'nl by Captain 
JrvKlNS to Dr. Walticih, apfiears to be 
wiilely distributed, cxicndinq fiom Giwuhati 
to Jo> kdth ; thelouith I have only met with 
about Sathyd^ 

Dot pcrliaps I lie most interestin'; plants of 
the nliole (oHcc'tion are coniained dinong 
those “ nice, tae sedis,” a division .<1 w.ns to a 
hcgmnei, ol gieat extent, ;\losi of liie'-e aie 
from the lowei r.ini'rs ol the Ahor llill- , and 
the appeal anc'* ol tlie-e i> q'uu- sniTicient to 
ensure iheir beini; olgii-a iiueie-t ” 

Art. IV, — Notes on Persia , Tarfanj, and 
Afghanistan Bg Liet:t. Col * Mon- 
te itii, K. L. S. of the Madras 
Engineers. — Madras Journal of Li- 
terature and Science, 1831). 

Defencf of British India from Russian 
Invasion Eg Captain C F Head, 
Queen's Royal Regiments 


(Cvntinucd from page 428.J . 

Captain Head is of opinion that, if any 
difQculty exists of an army accomplishing 
the march to which wc have alluded, it^ould 
be in crossing a bad road from Astrabad, in 
ascending the mounta n pass, and crossing the 
desert beyond it ; but these obstacles might 
be avoided, if steps were talcen at an early* 
season of the year. It must, therefore, be 
admitted that an army, possessing the re- 
sources of the country, might be transplanted 
from the Caspian Sea to Mushed without any 
great privation or delay. At Mushed provi- 
sions are in general plentiful and reasonable. 
From the ready communication between this 
place and the frontier of the Russian empire, 
a force would have little difficulty in com- 


pleting the necessary 'arrangements for pur- 
suing their route from Mushed through the 
fertile valley that extends the greatest part of 
the way to Herat. Midway between these 
pla\ps IS a large town, called Toorbutejam, 
the chief place of a fertile and well -peopled 
district. The only obstacle in^his route is a 
rocky pass which extends for four miles : 
there is another route between Mushed and 
Herat, of about 2 IS miles, by which a 
Russian force can march from Astrabad 
to Herat through a country already as prac- 
ticahle as others m the Ea.->t, and without 
the probability of any mateiial suffering; 
and arrive at the latter station by a journey 
of 6*10 miles. There are other routes from 
the Caspian Sea to Herat, which are at all 
times frc'quented by caravans trading be- 
tween Russia and the East. 

** The pos’tion and resources of Herat 
Inve alifady been advened lo ; and to con- 
template its occupanon by a riviil I'vUiopean 
powei , mu-l 1>M SI ^ubieet lor rmich «pet’uldtioQ 
an'l dlann. I he vir itiity ol that city to the 
Indu', and its comimi n.C5.t!on wnh (liflTerent 
places on tbe banks ol ihnt river, by well- 
known and pel let ll V pi ai lu-aide loadsof no 
moie than bt tween 700 and 800 miles, would 
piQiluce extei n.il and mtei nal agitaiion, that 
coulil not lad to prnlanger a government orca- 
ni/ed like that ot Indid. It willbemucdi tlie 
salt-i plan ti> lay hare the probable conse- 
quences of such a c:onlini:ency, and make 
prepdidtioiis to oppose them while iliere is 
time to do so There is less objection to this 
mode ol treatiUi; the sul ji'ct, ijecau^e timely 
attention lo it anrl piecanlionary measures 
may efft cturtlly pieveiil llte uilenipl ol Russia 
111 anv endeiuoui to leacli India; wdiiUt a 
loiiijer iiei;leei ot the Riilisli (iovei iiment lo 
^s’al)ll-^h Its inflii'mce, if not its power, as far 
a- the bank-' of the Indus, must, acceleiaie 
the < xhc . ,11011 of .1 project which, in iis most 
favourable ti i miiiai ion, would be attended 
with large and ruinousexpense. 

riif remainder of the distance over which 
a loice w'uulil li.ivc to pas.s (lom lleiat to 
reach the Indus, is included in the kingdom 
ol Cdbul." 

The city of Candahar is half way from 
Herat to the Indus. The distance is about 
:170 miles. The interjacent country is a vast 
sterile plain, without wood, pasture, com, 
or habitation, and in many places destitute 
of fresh water. Around Candahar, the coun- 
try is fertile and higlily cultivated, the city 
wealthy and flourishing, and fruit and provi- 
sions cheap and abundant. Arrangements 
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would be required to enable an army to effeot 
thU march, but it does not appear there can 
be any material obstacle to check their ad - 
▼anee. 

** No tract of country can possess a^^esa 

E ortioo of the necessaries of life than the 
kaert between Cosseirand the Nile; and yet 
that Bteiile tra^t was crossed in l80l f>y seve- 
ral thousand men of the British army with 
bat a trifling loss; and when arrangements 
were afterwards matmed, a battalion matched 
over it in June, the most unfavourable month 
in the year, with the loss of only a boy." 

It appears that from Candahar there are 
different routes by which caravans proceed 
to India. One to the south crosses the Indus 
by boats at Meerpoor, which is near the city 
of Moultan, and is at a distance of 350 miles 
from Candahar. This presents no obstacle 
to an advance, and has been pursued by 
former invaders. 

** This is, perhaps, our most vulnerable 
frontier, and after the passage of the Indus, 
the nature of the country, which is flat, and 
abuDilantly supplied with piovisions, oflers no 
serious impediments to the advance of a large 
body of men.** Aiiothei loute ascends to Ca- 
bul, the capital of the Afghan Empire, and 

f asses on lo tlie city of Aitock, wliere tlie 
ndus is fordable. This route was used by 
Alexander, and lias been followed by modern 
conquetors. of whom Sultan ISIahmoo i, wtia 
an army of 30,000 intantryand 100,000 Cdvaliy, 
pa«:8ed AUotk and skilled the mountains of 
Cashmere, fioin whence be descended into 
the plains of Hindooslan. 

The mine from Candahar to Cabul, by a 
road of 176 miles, pasr^es over a count! y in 
several parts well cultivated and productive. 
At Cabul piovis'.oos aie found in considerable 
quantities. A river, foidable in dry weather, 
passes tlii<i place, skiitingthe chain of moun- 
tains. and talin into the Indus neai Attock. 
The road from Cabul passes through Pdi^^ha- 
weer. a beautiful vallev on the Indus. The 
town of Paishaweer is still of some magnitude, 
having 100,000 inhabitants. 'I'he di»l.ince 
of tins place from Cahul is J80 miles, and 
fiom Pai^haweer to Aitock on the Indus is50 
miles. The vicinity of Attock is the only 
place where the Indus can be convenienily 
crossed ; here tiie river is of great hieadth, 
black, rapid, and interspersed with islands, 
all of which may be easily defended. + Ano- 
ther authority says, “ The Indu.s indeed was 
forded above the junction (at Attock). by 
Shauh Shuja and his aimy, in the end of the 
winter of 1809 , hut this was talked of as a mira- 
cle wrought ID the king’s favour ; and 1 never 
heard of any other ford on the Indus, from the 
place whence it issues from the mountains to 
the iea,'’t 

* Elpbinstone. 
t Mticdonaifl Kinneir. 

I Elpbintlone 


The route fiom Candahar to Attoeic would 
appear to be 406 miles, and to offer little ob- 
stacle to the regular appioach of in army. 
On the east side of ih** Indus at Attock is the 
Punjab, or “ five wateis," from the five cele. 
brated rivers lhil« flow tfiiough it. “ The 
climate is exceedingly healtiiy ; and the coun- 
try IB highly cultivated and very populous.”* 
By the iniormation we have been aide to 
collect, the distance from Herat to Attock is 
776 miles, and the whole march from the 
shores of the C^^plan to the latter place would 
be by a route of 1377 niiles. 

There is nut h mg either in the nature of the 
countiies to be passed through, or in the dis- 
po-itiou uf their inhabitAnts ir tender ihiji 
undeitaking one of insinmouiitable difficulty, 
or of necessKry piolraciion. Itouglit lobe 
expected whenever llie pulicv of tlie govern- 
ment of RuiSia may hoirl it fit to separatls 
fiom Its fiiendly alliance with Great Britain. 
At pre-eiit the buropean eneigies of the Bri- 
tish goveiniiiciit in India aie chiefly confined 
to the po'ts of Ciilcutta, Madras, and Bom- 
bay, and other plac e.s near tlie coast. It will 
suffice at ihw moment lo lemark that the prin- 
cipal depot, above mentioned, of these three, 
is by the dak, oi post loute. 1480 miles Irom 
Attock, or apreaier dl^ldnce than a Russian 
foice -would require to march lo reach the 
same place. ^Ja(ll•<ls is yet faither from the 
point of contact than Calcutta. Bombay is 
near^i tlie Indus llian either of the other 
Presidencie®, but lU rnilitarv establi.^liment 
1^ very inferior in numbers. Anaticinpt will 
be ma^e bcrireafter to point out, that through 
the mediiini of steam iiav.gation on the Gan- 
gos. and by the western shore of India and tlie 
Indus, effectual steps may be uuen to improve 
the coinrnuiiicaliun with ihe piobahle poini 
of contact, to remove, in a great measure, or 
totally to dispel the danger lo he appiehended 
from any attempt that might be made by 
Russia lo subvert Biitish ascendancy in 
India.” 

(To ie continued.) 

Art.* V.^Narrative of a Residence in 
Koordistan, and on the site of Ancient 
Nineveh ; with Journal of a Voyage 
down the Tigris to Bagdad, and an Ac- 
count of a Visit to Shirauz and Perse- 
polis. By the late Claudius James 
Rich, Esq., the Hon. East India 
Company’s Resident at Bagdad, Author 
of " an Account of Ancient Babylon’* 
3 VoU. Octavo. James Duncan, 
Paternoster -Row, London, 1836. 

(Continued from page 430.) 

The editor of this work states that the 
heat for five months at Bagdad is scarcely 


Sir John Malcolm. 
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paralleled in any part of the world. The 
nativea are obliged in consequence to take 
refuge in cellars under ground, and at night 
to sleep on the roofs of tb^ir houses, the 
rooms of the bouse during that period being 
nninhabitable. The thermometer generally 
rises to 115^, in a shady verandah, and it 
has been seen as as high as 120«, in the 
middle of th^ day, and 110'^ ht ten at night. 
Great are the sufferings from a burning hot 
wind, smellinfj^ strong of sulphur. To escape 
the great heat of a Bagdad summer Mr. Rich 
determined to visit the mountains of Koor- 
distan. Another inducement for him to 
visit these mountains was that they were 
little known in Europe. Mrs. Rich accom- 
panied the traveller, who was obliged to pro- 
ceed in his official character: the former was 
obliged to submit, therefore, to the disagree- 
able restraint of performing the journey in a 
covered litter or takht-revan, attended by 
women servants, and all the state of aharain. 
Nothing occuns worthy of our notice until 
Mr. Rich arrives at Kifri, where he found a 
small community of Jews who had a^syna- 
gogue. The following is a description of a 
visit to the ruins of Kara Oghlan. 

■* About half a mile S. E. ol Kiffi, in »hc 
bedofllie lo'rent, an* ‘^orne appearanri % of 
low walls or foumiatKins, winch* were iauJ 
open by 'he late ram** Oneoltlie wjlU ex- 
hibited a piece til plas'er of stucco, vtiih or- 
naments on It. I was anxious to lay open 
more ol »he rums, in onlcr to Vome at some 
notion of iliedesipn and ape ofii. By dint ol 
digging »vfc laid open a small room, or rather 
all that remains standing of it, viz., sellout 
four feel liigh of wall vviih a door wuy , the 
room 18 * very small, s.iy about twelve feel 
square , the walls are built of unshiipen stones 
(as at Kasn Sliireen), of gypsum covered 
with plaster, on which aievviought omarilents 
in compartments. We dug out puces of plas- 
ter, with ornaments of floweis or arabt'-ques 
painted on them m fresco, the outline being 
black and filled up with bright red, and the, 
ground being the colour ot the plastei , the 
colour! were beautifully fresh. As the sides 
bore no appearance of painting, I imagine 
these pieces to be fragments of the ceiling. 
Some pieces of chaicoal were also found. 
We laid open this room and part of anotiier. 
Titig appealed to form part of n range of cells, 
eitending a short way W.S.W. andE.N.E.. 
of which there seem to be traces of five or six : 
they are in single file. The north side is 
•trengtliened with small rouitd buttresses. 

East of this, under the hills on the margin 
of the torrent, (by which its west face has in- 


deed been cut down,) is a very large high 
mound, of a aquare figure, from which a 
quantity of earthen jars have been dug out, 
some pieces of which were brought to me 
They were of coarse earthenware, varnished 
black in the inoide, and perfectly resembled 
tho^ found at Seleucia and Babylon. I 
have also a small earthen lamp which was 
found there. It is like the lamp now used by 
the villagers. ^ 

Gobi and silver coins are also fiequently 
found heie, which the villlagers immediately 
melt flown. 1 much regret not having been 
able to see any one of these, which might have 
en.ibled me to form some better general idea 
of the age oi iluse ruins. The jais, or sepul- 
chral in us, liowcvei induce me to refer them 
to lUe Sassanuns. On the top of this mound 
ate traces of huilding ; and all along to the 
foot of the bills, and up as far as opposite 
Kifn, are also vestiges of btiiidmgs, many of 
winch consist of square basements, sometfiing 
like iho^e at Kasr Sliireen and llaoush Kerek, 
though not standing so high above the soil. 
'I'he extent of the rums in length may be a 
mile ; in Ineadtii about a quarter of a mile. 
We dug in several places, but found nothing. 
'I'liete aie also some vesltges of a wall on the 
western bank of ilie loirent ; and, crossing it 
didgonaliy aboni Kifn, are fragments of ini« 
mense solid imildings, oveiibrown by the floods 
wbirli the peisants suppose to have been a 
d.irii act os<> the toiient, but winch I rather 
imagine to be ilie citvv/all. 'I he style i'» just 
like tlie olnei paitsol the luins.ol roughslones, 
stioiKly cemented together with lime. It la 
evident, fioin the remains in the veiy centre 
ol ilie tonent, that it could not have flowed 
in this way when the city existed. Indeed, m 
all likelihood it was confined, aud duected to 
cultivation. 

I he inhabitants altiilinfe these works to the 
Ghiaours, or infidels. What place thi> real- 
ly was It would bo difficult, from our imper" 
feci knowledge of the Sassanian empire, to 
say. 1 doubt its being in any line of the 
Homan operations against tliat empire, by 
which alone w’e know anything about it. 

Farther up the torrent, on the N.N.W., are 
some excavations m the rock, called Ghiaour 
houses. Mr. Bellmo went lo sec some of the 
same kind in the hills, ten minutes’ ride from 
the S. extiemity of the rums. He found ex- 
cavated sepulchral chambers, with very low 
doors, and, in the inside, three places to lay 
out bodies, but they were of small dimensions, 
about five feet long. The plan of these exca- 
vations resembled the Achsmenian sepul- 
chres at Nakshi Rustam ; but there was no 
writing or carving of any description about 
them. Faither on, about three miles from the 
rums, on the top of a hill, are some vestiges 
of building, wfticii the People call KizKalasi, 
or the Girl’s Ca<itle. Heie urns and bones 
are found , Mr. Bellmo saw one of the former ; 
but the place has nofhinr else remarkable : it 
is nearly opposite Oniki Imaum.’’ 

Approaching Eski Kifri is an immense 
artificial mount, like the Mujelibe, with al- 
most perpendicular sides, except where the 
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rains have made deep cuts or fiirrows. In 
one of these furrows a small vault had been 
discovered ; it was of coarse-baked brick, and 
contained many sepulchral urns, in some 
of which gold coins were found. In diggil^g, 
small pieces of human bones were discover- 
ed, and fragnSents of arms, all of which 
had a black varnish on the inside; but the 
pottery was of different quality, some 
eoarse and unornaraented ; others of a 
finer kind ; and the finest, with figures of 
deer or cows in small circular compart- 
ments. * 

“ 1 had given orders to bring me any coins 
or other antiques that might be piucuiable 
among the peasants here. To d.iy Reuben 
brought me. from his Isi aelituh friends, thiee 
coins und a small intaglio : but so far fioin 
throwing light upon the age of the neighbour- 
ing ruins, they are as if purposely designed to 
obscure and to confuse one : one being Arsa 
cian ; another, Sassanian ; the third. Cuufic ; 
and the intaglio, a Homan victory.” 

The following is a curious instance of 
Turkish tyranny. At a place called Oniki 
Imam, about fourteen miles from Kifri, in 
the gy^psous chain of hills, there are naphtha 
springs. 

” One small spring was discovered a year 
ago in the same hills, a few minutes west of 
Kifri. The peasant who discovered it was 
8eiz»*d by the Turki«5h government, and se- 
verely bastinadoed, to make him confess if he 
had sold any of the naphtha before the disco- 
very became public. In consequence of the 
persecution which he suffered on account of 
this unlucky discovery, he was obliged to 
emigrate with his family into Persia, where 
he says he is very comfortable. He happened 
to be here on business, and told me the story 
himself. God,” said he ” did not allow 
the Turks to profit by their tyranny ; for the 
spring, which was a very copious one when 
I discovered it, became dry when I was bas- 
tinadoed, and now only yields .a few' drops of 
00 consequence.” 

We observe that the Eastern form of flat- 
tery exists equally among the people we are 
sow describing as in all parts of Bengal and 
Hindustan. 

** We passed through much cultivation, 
principally of barley ; some portion of which 
was already ripe, and they were rutting it. 
The reapers brought us some sheaves, which 
they threw into the road before my horse, ex- 
claiming, ** May your enemies be thus 1” and 
they expected a few paras in return. In the 
East, everything is seized upon as an occasion 
fbr extracting a hakshiMh or preseat-” 


Our travellers reach Toozkhoormattee, 
which is situated close to the gypsous hills of 
Kifri. On this pass is a well of naphtha and 
salt ; and furthercsouth in the bills, is another 
spring of naphta, but no salt. Mr. Rich 
reaches the Beiats, and proceeds to view the 
curiosities of the neighbourhood, the account 
of which will be better described in the lan- 
guage of the aifthor himself. ’ 

“ T snllicd forth this morning to view the 
curiosities, of the neighbourhood- I he naphtha- 
pit is in the puss of the hills alxfat a mile S E 
of the town ; and, being in the bed of the tor- 
rent, is snm*»timps overflowed by it and, for a 
time. spoilt, which w-us the case dnringthe heats 
last suiuincr. The pit is about fifteen feet deep, 
and, tothe height of ten feet, filled with water; 
on the surface of which the black oil of 
naphtha floats, small air-bubbles continu. 
ally using to the surface. They skim 
off the naphtha, and ladle out the water 
into a channel, w hich distributes'it into a set 
of oblong, Mhallow rompartments made in the 
gravel, w’hcrp they allow it to crystallize, 
when it bcoines very good salt, of a fine, 
white, brilliant gram, without any intermix 
ture of bitternc s Great quantities of thii 
are exported into Koordistan ; and it is woita 
annually about 20,000 pia'^tres, which in 
distiibutod among the different members of 
the farpily of the late Defterdar*. I he oil 
of naphtha is the pioperty of the village 
Part of it i« ronsuuied by the Mcnzil Kha- 
iieh f, or sold for its support, and part for 
religious establishments, &c. About two 
jars, eiiph contanung nix okas X or one Bag- 
dad batmah, of naphtha may be skimmed 
from this well in twenty-four hours. The 
spring IS at the bottom of the pit or well ; 
and once a year they cleanse the well, on 
which oceasion'the whole village turns out, 
victuals are distiibuted to all the poor, and 
sacrifices of sheep arc made, to the sound of 
drums and oboes, in order to insure the good 
flowing of the Si ring again — a ceremony, in 
all probability, derived from remote antiquity. 
The principal naphtha-springs are in the hills, 
a considerable distance south of this, toward-* 
Kifrf I hey are five or six in number, a id 
are much more productive than this pit, but 
no salt is found there. Indeed, it is probable 
that naphtha may be found in almost any 
,part of this chain. Near the naptha-pit m 
the hills arc alum (zak or shcb) and cha U 
ftebeshin), of a very fine, close, white grain ; 
but the natives make no use of these produc- 
tions. An earth is found, wrhich they employ 
to give an acid flavour to some of their dishes; 
no douht it is vitriolic. Sulphur is also 
found, and is used by the peasants to cure 
the itch in their cattle and themselves. 

• The treasurer of the Porte, father of 
Omnr Bey. 

t Post-house. 

* Ikn oka contains about two and a half Ksf* 
lish pints 
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I now come to a description of the pass it- 
self. It rmis nearly E. and W., and resem- 
ble') that of Kifri in its compositiiiu and ap 
pearance though on a larger scale On the 
west side of the hill, which faces the plain, 
the strata are horizontal •and parallel. On 
the north side of the pass they are inclined 
downwards at an angle of about 45**, and 
somewhat curved or convex. On the south 
skIr of the pass the hills arc more more 
esrthy, and have been furrowed and crumbled 
it iwn by the'tniius; and iu 4 )oe part some 
pillars, as it were, of the hill are left detached. 
The uapnt ha-pit may, indeed, be said to be 
situatetl in these debris on the edge of the 
torrent’s bed gypsum is apparent in every 
pirt. On the north side is sandstone; and 
at the bottom of all, as I saw in an arch or 
cavern in the very foot of the cliif, is clay- 
si ite, or hardened clay of a blue colour The 
di termuiation of the water is all to the north 
3 ' le of the pass, where it has cut down the 
hills into a precipice or cliff. On the summit 
of this cliff are the ruined walls of an old 
ci'i'le, the age of which it ih ditficult to de- 
termine : It in.iy be Sassanian At the foot 
of this IS a tittle hollow in the rock, contain 
mg a nnphthfi-pit The top has lieeu arched 
over with large scpiare blocks of gypsum and 
1 . apparent y a very ancient work 

I had forgotten to ssay, that m the great 
iMphlha-pit Is a beam of wood, just above 
t le surface ot the water, fixed at both ^nds 
into the side of the pit This wood, they say, 
i> as old as the time of the Gliiaour.s, and has 
b ‘cii pre«»trv'e 1 by the virtue of the naphtha 
ml They also attribute the castle to the 
(Jinaoiirs^^. In the earth about the * foot of 
the eastie-lnll, near the small naphtha pit, I 
f»iw many stains of a bright yellow, and per- 
ceived a strong smell of sulphur. The people 
consider 'Ins cliff as a great preserver of 
Toozklioorm.ittee ; they say it turns off the 
torrent ami gives It an inclination from the 
town On t he summit of the. hills, on the 
norlli side ol the i-ass, overloo‘.mg the plain, 

IS a small kumbet or dome, marking the site 
of some foolish story about Ali. They .say, 
on the eve of Friday, a little lamp is seen to 
i) ini ot itself there: it is mo.st piobably u 
“'inilar phcnomcMiori to Baba Gooffjoor* 

After having finished our observations on 
the uaphtha-pits, we rode round the town by 
t lie torrent to the vvest, to see some rums, 
h It we found little worthy of observation. 

A party of peasant.^ were employed in cleans- 
ing a canal, to the sound of the zoor/iw, or 
tiumpet, and double drum. The reapers ' 
were at work in some place.s On the west 


• Uldaour, originallv Geber or firo-worslilp- 
per. II now HyuoiiVin<mii with KhTcp. and it 
apiilied to the people who preceded the Maho> 
luctans, as well as to Europeniis. 

* Kaba Onorgoor is the name given to a 
spot three miles from Kerkook, where, in a 
little circular plain, white with naphtha, flames 
of Are issue from many tdaces. There appears 
to ite little douiit, as D'Anvilli: conjectnrss, 
that this is the Korkura of Ptolemy — Se»* 
" D*Anville on the Euphrates mid Tigris.*' 
(Quarto edition, p lOi, 


of the town are some mounds of rubbish, 
with nothing to characterize them* They 
may possibly be ancient, as antiques are said 
to be found here ; but 1 have not yet been 
able to procure any. On a little square 
platform of a bnilding is one pier of it stand* 
iog^ of coarse masonry, apparently not very 
ancient. Farther north, arc six piers stand- 
ing, forming part of an oblong b^uilding, whose 
direction is east and west, aiid it appears to 
have been composed of a body and two aisles, 
or verandahs. The door is west, and ano- 
ther corresponding recess or opening on the 
east has been supported on each side by a 
semi- circular pilaster or buttress. The whole 
has been vaulted ; the masonry is extremely 
rude. I should conjecture this to have been 
a clfurch; it greatly resembles the ruins of 
Chaldean and Syrian churches I have seen. 
The mounds are scattered about to a great 
extent, and prove this to have been, at some 
former period, a considerable place, t rom 
the principal mound the Hamreen mountains 
were in sight, in the western horizon ; the 
distance is said to be about nine hours We 
could also see plainly where the Karatepeh or 
Zengabad range strikes off from the Ham- 
reen, and pursues a more easterly direction.' 

Here we must part with our interesting 
travellers for the present. We hope to accom- 
pany them in our next. 


Art — VI. A Tabular View of the Gene- 
ric Characters in Roxburgh's Flora 
Indica, compiled by H. Piddington, 
Esa. 

The above has appeared forming an ap- 
pendix to the Journal of the Asiatic Society 
for the benefit of travellers. We beg to exhi- 
bit them in the following form. 

MONANDRIA MONOGYNIA. 
GENUS, Canna, hmn. Schreb. 
FLOWER — Style, spatulate ; growing 
to the tube of the corol. Stigma, linear. 
Anthers, .single ; attached to the edge of 
the petal-like filament. FRUCTIFICA- 
TION — Cai'sule, three-cellcd. Seeds, 
several ; naked. 

GENUS, Phryniiim, Willd. FLOWER 
— Style, growing to the tube of the corol. 
Stigma, infundibuliform. Anthers, sin- 
gle ; terminal, on a short, erect filament. 
FRUCTIFICATION— Cap.sule, three- 
celled; tbree-valved. Seeds, solitary; 
arilled at the base. Embryo, uncinate, 
and furnished with a perisperm. 

GENUS, Hedychium, Ron. FLOWER 
— Anthers, Double ; naked. PERIANTH 
— Corol, with a long, slender tube ; both 
borders three -parted ; inner resupinate. 
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FRUCTIFICATION — Capsule, three- 
celled; three-TBlved. Seeds, numerous; 
srilled. Embryo, simple, with perisperm 
and vitellus. 

GENUS, Kempferia, Linn. Schreb. 
FLOWER — Anthers, double, with a^o- 
lobed crest. PERIANTH — Corol, with a 
long slender |tube ; both borders three- 
parted. FRUCTIFICATION— Capsule, 
three- celled ; many -seeded. 

GENUS, Curcuma, Linn. Schreb- 
FLOWER — Anthers, double ; base bi- 
calcarate. PERIANTH — Corol, both bor- 
ders three-parted. FRUCTIFICATION— 
Cap.sule, three-rclled. Seeds, nume- 
rous; arilled. Embryo, simple, with peri- 
sperm and vitellus. 

GENUS, Amomum, Schreb. FLOWER 
— Anthers, double ; surmounted with an 
entire, or lobate crest. PERIANTH — 
Corol, iiiterior border unilabiate. FRUC- 
TIFICATION— Capsule, three-celled ; 
three-valved. Seeds, many ; arilled. Em- 
bryo, simple, with perisperm and vitellus. 

GENUS, Zingiber. FLOWER— An- 
thers, double ; crowned with a single 
hom-shaped beak. PERIANTH — Corol, 
Ulterior border unilabiate. I'TIUCTIFICA- 
TION — Capsule, three-celled; three-valv- 
td. Seeds, many; arilled. Embr\o, 
Simple, with perisperm and \itellus. 

GENUS, Alpinia. Schreb. FLOWER 
— Anthers, double ; naked. PERIANTH 
— ConoL, interior border unilabiate. 
FRUCTIFICATION— Caisule, three- 
celled ; berried. Seeds, few, or many ; 
ujilicd. Embryo, simple, with perisperm 
and \itclhis. 

CENUS, Globba, Schreb. FLOW^ER— 
Fri.A?!L.NT. very long; base tubular and 
^v'lp^ed a cuneiform lip. Anthers, 

ci. uitli an appendix, or naked. PE- 
RL' NTi! — Corol, with the interior border 
two-lobtd or none, FRUCTIFICATION 
— Capsule, one-celled ; thrce-valved. 
Seeds, many ; attached to three parietal 
receptacles. FImbryo, simple, with peii- 
S])erm and vitellus. 

GENUS, Salicornia, Schreb. PERI- 
ANTH — (L\lvx, Gibbous, like an aril, 
lining the inside of the caMtie*^ of the fruc- 
tification in the joints. Corol, none. 
FRUCTIFICATION- Seed, one. 

DIANDRIA MONOGYNIA. 

GENUS, Nyctanthes, Schreb. PERI- 
ANTH — Calyx, campannlate. Corol, 
salver-shaped. FRUCTIFICATION — Cap 
SULK, superior, obcordatc, compressed, 
two-celled, two-valved. Berries, one 
or two. Embryo, erect, without perisperm. 


GENUS, Jasminum, Schreb. FLOWER 
—Germ, two-celled, one seeded. PERI- 
ANTH — Corol, salver-shaped. FRUC- 
TIFICATION — Seeds, solitary. Ber. 
RiES, one or two superior. Embryo, erect 
without perisperm. 

GENUS, Phillyrea, Schreb. FLOWER 
— Germ, two-celled, two-seeded. PERL 
ANTH — Caly'x, four-toothed. Corol, one- 
pctalled, four-cleft. FRUCTIFICATION 
— Berries, —2 — or drupe ; superior ; one 
or two-seeded. Embryo, inverse, and with 
a perisperm. 

GENUS, MiUingtonia, Rojfb. FLOWER 
— Germ, two-celled, two-seeded. PERI- 
ANTH — Calyx, three -leaved, calycled 
Corol, three-petallcd ; ncetarial scale on 
the inside of each. FRUCTIFICATION 
— Seeds, solitary. Drupe, with one or 
two-celled, tw'o-valved nut. FImbryo, curved 
and folded, with little or no perisperm ; a 
curved, inferior radicle. 

GENUS, Olea, Schreb. FLOWER- 
Germ, two-celled, two-seeded. PERIANTH 
— Calyx, four-clclt. Corol, four-cleft. 
FIIUCTIFTCATION- Drupe, superior , 
one-seeded. Embryo, in\er6e, and with a 
perisperm. 

GENUS, Chionanthus, Schreb. FLOW. 
ER — Germ, two-celled, Iwo-setded. FF- 
lllANTH — Calyx, four-parted. Corol, 
one-petalled ; segmenU long. FRUCTIFI- 
CAl'lON — Drupe, .superior ; one or two 
seeded. Embryo, inverse, without pen 
sperm. 

GENUS, Sebrebera, Roxb. PERIANTH 
— Calyx, bilabiate, Corol, salver-shaped. 
FRUCTIFICATION — Capsule, superior , 
turbinate; two-celled, two-valved. Sicld^, 
several; membrane- winged. 

GENUS, Erantliernum. Lin. Flor. Zeyl. 
FLOWER — Filament, four, two of them 
sterile. PERIANTH — Calyx, five-cleft. 
Corol, hypocrateriform ; border ccUuldi, 
or nearly so. FRUCTIFICATION — Cal. 
suLE, two-celled, two-valved; bursting with 
elasticity opposite to the partition. 

GENUS, Justicia, Schreb. PERIANTH 
— Corol, one-petalled; irregular. FRUC- 
'TIFICATION — CAPbULK, superior ; two- 
celled, two-valved ; bursting with elasticity 
contrary to the partition. 

GENUS, Gratiola, Schreb. FLOWER 
— Filament, two, sterile, affixed to the 
lower bp of the rorol. Anthers, double, 
and connected. PERIANTH — Corol, one- 
petalled; irregular. FRUCTIFICATION 
— Capsule, superior ; two-celled, two- 
valved. Seeds, numerous. 

GENUS, Utricularia, Schreb. PERI- 
ANTH — Calyx, two-Jeaved. Corol, rin- 
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gent, and generally calcarate. FRUCTI- 
FK'VnON — Capsulb, superior ; one- 
celled. Seeds, numerous. 

GENUS, Lycopus, Sch^pb. FLOWER 
. — St A MINA , distinct . P E Rl \ N T H — Co hol. , 
four-cleft, with one of the divisions emargi- 
nate. FRUCTIFICATION— Seeds, four; 
refuse. 

GENUS, Salvia, Schreft. FLOWER — 
FiL'VMENT, IWo-forkeJ. Awhkrs, on the 
superior tilainciirs. PERIANTH — Corol, 
irregular. FRUCTIFICATION— Seeds, 
naked. • 

GENUS, Boerhavia, Sphreb. FLOW- 
ER— Germ, one-ceDeJ. PERIANTH— 
Calvx, inferior ; gili’oniis, entire, perma- 
nent, and becoiniiT^ an envelope for the 
jtfeJ. CoRDM. V, c inri|» inalat^ ; inserted 
on the e iiyx. FRlJC TJ FlC ATION — 
SiKDS, fcoliUry. OvuLA, single; erect. 
F MUR VO, eoii'laplicHCe ; with mfrnor ra- 
dicle and central perispertii. 

GENUS, Fraximis'^. PERIANTH— 

Calyx, aione; or four-parted. Corolla, 
'lane ; or fv)ur-petallcd. FRUCTIFICA- 

TION — Samar.a, otie-^e.edcil, with lan- 
teolate wings. 

GENUS, Ligiistnim. PERTAN'Sfl - 

Corolla, four-eleft. FRUCTIFICATION 
-IJerriks, .superior; of two ccILy, with 
two seedrf in each cell, 

DIANDRIA TRIGYNIA. 

GENUS, Piper, Schrch, FI.OWER— 
Germ, onf-nllcd; with a single erect 

ovuliini. PERIANTH -Corolla, none. 
INFLORESCENCE — Amlnt, filiform ; 
inihrieaU'd, woth peltate scales’. FRUCTl- 
FICA'I'ION — Berry', oiie-veeded. Em- 
bryo, inverse, and lurnished with an ample 
perispei in. 

TRIANDRIA MONOGYNIA. 

GENUS, Valeriana, S-c/irei. PERIANTH 
— Calyx, none. Corolla, sujicnor ; one 
petallrd. gibbons on one side of the base. 
FRUCTIFICATION— Skllis, one. ’ 

GENUS, Ola\, Srhrrb. FLOWER— 
Glum, one-celled. PERIANTH — Calyx, 
Entire. Corolla, thrce-petalled. Nec- 
tary, of a few abortive filaments inserted 
on the petals. FRUCTIFICATION— 
Drupe, half hid in the enlarged calyx ; 
one-sceded. Ovulum, one, erect. Em- 
bryo, inverse and amply fuiuished with a 
perisperm. 

GENUS, Lmflingia, Schreb. PERI- 
ANTH — Calyx, five-leaved. Corolla, 
five petalled. FRUCTIFICATION— Cap- 
sules, superior ; one-ccUed, three-valved. 


GENUS, Hippocratea, Schreb. FLOW- 
ER— Gbrm, three-celled. PERIANTH— 
Calyx, five -parted. Coroll.a, five-pe- 
talled. FRUCTIFICATION— Capsules, 
three ; one-celled, three-valved. Seeds, 
me^lbrane-winged. Ovul^., a few; 
attached to the axis. Embry'O, erect, with- 
out perisperm. •'» 

GENUS, Johnia, Roxh. FLOWER— 
Germ, threo-celled. PERIANTH— Calyx, 
inferior; five-leaved or five-parted. Co- 
rolla, five-pctalled. Nectary, or recep- 
tacle of the stamina and pistil sub-globular. 
FRUCTIFICATION— OvtTL.ii, one or 
two^ri each cell ; peltate. Embryo, with- 
out perisperm ; direction various. 

GENUS, Iris, Schreb. FLOWER— 
Stigma, four, corollcd to bilabiate. 
PERIANTH — Corolla, six-petallcd. Pe- 
TvLS, unequal, alteruate, jointed, and 
spreading. 

GENUS, Morea, Schreb. FLOWER - 
SriGMv, three-cleft. PERIANTH, Co- 
rolla, six-petalled ; the three inner spread- 
ing, and narrower. 

GENUS, Cominclini, Schreb. PERI- 
ANTH — (^VLvx, inferior; three-leaved. 
C0R.0LLV, tliree-pelallcd ; often dissimil.'ir. 
Nectary', 01 sterile ; ftlinients three ; with 
a cnriciforin head. FRUCTJ FICATION — 
Capsules, two or three-celled. Seeds, 
one, or more. Embryo, simple, and fui- 
nished with a perisperm. 

GENUS, Soncrik, Rovb. FLOWER— 
Gfrm, tliree-celled ; cells many-set dej ; 
atlaihrncnt central. PERIANTH — Calyx, 
superior ; three-toothed. Petals, three ; 
on the mouth of the calyx, alternate with 
the stamina. FRUCTIFICATION — C.ap- 
SULKS, three-celled. Seeds, numerous, 
and ruinate. 

GENUS. Xyris, Schreb. PERIANTH 
— Calyx, or perianth bcueatli ; three- 

Icaved, Corolla, three- petalled, equal 
waved. Nli imry', three ; bifid. INFLO- 
RE.SCyENCE — Head, with roundish one- 
flowered si-alcs. FRUCTIFICATION— 
Cap-^ule.s, one-celled ; three-valved. 

Seeds, nnraerons ; on parietal receptacles. 

GENUS, Fuirena, Schreb. PERI- 

ANTH — Corolla, thrce-petalled. IN . 
FLORES CENCE — Ament, imbricated on 
the .sides, with tailed scales. FRUCTIFI- 
CATION — Capsule, one; naked. 

GENUS, Kylluigia, Schreb. PERI- 

ANTH — Calyx, of two chaffy valvea, 
CoROi.LA, of two chaffy valves. INFIjO- 
RESCENCE — Ament, imbricated. FRUC- 
TIFICATION — Capsule, one. 

GENUS, Tringa, Roxb. PERIANTH 
— Calyx, one-valved ; one-flowered. Co- 


• Pul; 
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iLOLLA, two-T«lved. INFLORESCENCE 
— Amkmt, OTiite ; imlNrimted on all aidea . 
FRUCTIFICATION— Seep, naked. 

GENUS, Schoeniu, Schreb, PERI 
A NTH — Calyx, or oorol. FULCRA. AND 
ENVELOPES — Glumi£S, several. FHtJC- 
TIFICATION— Seed, one naked. 

GENUS, KJyperus. PERIANTH— Co- 
ROLLA, none. FULCRA AND ENVE- 
LOPES — Glumes, chaffy ; hifariously im- 
bricated. FRUCTIFICATION— Seed, 

one, naked. 

GENUS, Scirpns. PERIANTH— Corol- 
la, none. FULCRA AND ENVELOPES— 
Glumes, rhaffv ; imbricated on all slides. 
FRUCTIFICATION— Seed, one. 

(Tb be continued.) 

Art. VIL — Indication of a new genus of 
the Carnivora, with description of the 
species on which it is founded. By 
B. H. Hodgson, £so. Resident in 
mp&i. 

Asiatic Researches, or Transactions of 
the Society, for enquiring into the 
History, the Antiquities, the Arts, and 
Sciences, and Literature of Asia, vol 
xix. pp. 213. Calcutta, 1836. 

There are some important communica- 
tions in this volume, especially on the fossils 
found among the Sivalik hills, by Dr. 
Falconer and Capt. Cautley, and to which 
we alluded in a former number. We have 
only space this month to advert to one pa- 
per from Mr. Hodgson of Nepal, viz, indi- 
cation of a new genus of the carnivora, with 
description of the species on which it is 
founded. 

FAMILY CARNIVORA. TRIBE PLAN- 
TIGRADES. 

genus U&SITAXUS. MIHI. 

Cheek Teeth of ursine flatness almost, 

but musteline disposition;* the tuber- 
cular of the upper jaw, smooth-crowned. 


• That is, a disposition partially transverse, 
exliibited in the inner heel -if the carnivorous 
tooth, and the whole body of the tuberculous 
one of the upper jaw. This arrangement of 

•* e teeth appears to be appendant to the true 
rutunp type, and is not therefore deve'oped 
111 i'rsus, or in other true plantigrades. A- 
mnngst t> e digitigrades it is rommoii, and 
particularly so in the mustelids. 


narrom, paralMogrammic, and smaller 
than the Carnivorous : none in the lower 
Jaw : two false molars above and three 
below on either side : general corforma^ 
tion of the adirrdil similar to that of the 
Badger, but wanting external ears : anal 
glands as in Mydaus, 

Remark. — The natural affinities of this 
Genus are with Ur ms, Taxus, and My- 
daus . but chiefly with Taxus. 

The single animal from which the above 
characters are drawn was procured by me 
in 1829, since which period I have lu vain 
endeavoured to obtain anotlfcr : and, as I 
see no immediate prospect of better success 
in my search, I shall not longer defer giv- 
ing such account of it as my materials en- 
able me to supply.**^ Tlie specimen I ob- 
tained was a mature male. It was recently 
killed, but had had the intestines removed 
before it was brought to me from the vale 
of Muckwanptir, at the southern base of tlie 
last mount iinous range tow^ards India, 
whence I infer that its habitat is the hilly 
portion of the southern region of Nepal. 

Ursitaxus Inauritus. Ear- 
L E s s U ICS 1 T A X , Mihi. 
plate VI, figs. 2, 3, 4, .■),(>, 7. 

This is a low- legged unwieldy massive 
ammi^l, with the general conformation and 
size of the Badger, from which, however, il 
ditfers most materially in its system of ileii- 
tition, and more obviously in the want of 
external ear-j, the harshness and scantinrss 
of Its smj-Ie coat of hair, and the dispositioi. 
and numbe.r of its palmary tulycrcles. 

The Earless Ursita.v or Bear- Badger 
is thirty-two inches from the snout to 
the root of ihc tail, wMiicli is five inches 
long, or six and a half if measured with the 
terminal hair. The girth of its body, be- 
hind the shoulder, is twenty-nine inches, and 
the massiveness thence iiifei iible 'S mam- 
tanicd uniformly throughout its proportions. 
It is purely plantigrade and fos.sorial, dwell- 
ing Hn burrows on the southern slopes of 
the hills, and very seldom appearing abroad 
by day. The face, though not elongated, 
is conic and suddenly sharpened towards a 
neat, round, immobile, clearly defined, and 
ungrooved miizzle in which the nostrils arc 
opened to the front, but have a narrow pro- 
longation to the sides. The lips are closely 
applied to the jaws and entirely vmid of 
mustaehios : nor are there any bristles on 
the cheek.H, above the eyes, or on the chin ; 
the cheeks are full and fleshy; tlie head 
broad, and as much depressed almost as the 


* This animal is mentioned by the local name 
of Bharniah. in the catalogue of X’ipalese uam- 
in.tls, ( '4 1 ') : and its peculiar dentition <■ 
therein summarily described 
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Otter’s : the eyes sniaU, round, level with 
the eheeks, possessed of a third lid which 
may be drawn two-thirds over the cornea, 
and of a round )iupil ; their position nearly 
equi-distant from the snoiA and ear. The 
nude ears are sliaped and disposed pretty 
much as in the human subjeid: : but the he- 
lix IS wholly wantiii", beiricr replaced by a 
marginal obtuse swelling of the skin marely. 
Tlie parallel portion of the anti-hehx is 
rather more ^harjdy defined •• but the trans- 
verse is wholly absent: the tragus distinct, 
but the aiiti-fragus and lobe evanescent. 
The couch is elongated vertically like the 
rest of the organ, with liul a small cavity 
and no superior dehnite liiintatiou : the 
opening mfo the iiiLenor simple, apert, and 
round ; the neek of the animal short and 
vety thick: the body still thicker; being 
ai deep almost ns the length of the 
limbs, wliicli are ‘^liort and powerful, parti- 
cular! v the antenor ones. The digits are 
.'i in all four extremities, blended with the 
nietucaipal and metatarsal joints so as to 
constitute solid pads for the leet, thcanteal 
half only of the last phalanges brim, free, 
and connected superiorly by a small strong 
membrane whieh is tirnily attached to the 
nails. The iiifenor surface of the hands 
and feet, to the back ot the vrnst and to 
♦he os calcis, is peifectly nude, Hie palms 
and solws being full, soft, and flesh^f. At 
the forward end of each antciior digit is a 
\try large ball, suitable to keep the huge 
nails from eiiiharrasMiig the animal’s walk ; 
but the fjascs of all tlie b digits rest on one, 
undivided, round, pad, behind wltich is an- 
other, a^ large almost, and of similar shape, 
for the metaearpi. The balls of the hinder 
extremities resemble those ofjthe fore, save 
that the metatarsal pad lies less centrally 
bidiind the tcrmino-digital one, and is some- 
what less developed. The gradation of the 
anterior digits is thus : the cential largest, 
then the index, next the annular, then the 
external finger, retracted as in our hand, 
and with its nail similarly diminished ; ,last 
the internal one, subremote as with us, but 
much the feeblest of all. The hind feet are 
considerably smaller than the fore : they 
have the external digits less retracted ; the ^ 
talons of the whole much less developed ; 
more nearly equal in size ; and gradated 
upon a difTerent principle — the outermost 
hcuig the stoutest, and the rest gradually 
but trivially diminished in strength towards 
the inmost. The nails of the anterior ex- 
'rcraities arc typically fossorial, sub-arched, 
shallow, stout, obtuse, obliquely compressed 
with broad convex backs, and a sharpened 
edge below. 

The feet and hands of Ursitaxus are pre- 
cisely similar to the same organs in the 
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Bears, except that the digit answering to 
the thumb is rather remote in our animal — 
not so in Ursus — and that the interval be- 
tween the terminal balls of the digits and 
their confusion wuth the palmary mass is 
uua\ in Ursitaxus — clad with soft hair in 
the Bears. 

The anal glands of the JJrsitax differ 
considerably from those of the Badger, 
agreeing point by point with the same organ 
ill Mydaus (llorsficid), save only that the 
excretory ducts are rather longer in our 
animal and have their termination in the 
rectum rather nearer to its orifice and to 
one another. The tongue of the Ursitax 
resdtnbles that of the Badger, bcaug wholly 
covered with small papillie, neither horny 
nor aculeated backwards. The covering 
of our animal consists of harsh hair only, 
and that very scantily furnished. It is about 
two inches in utmost length, straight and 
adpressed, sufficient in quantity to hide the 
skill upon the superior aspect only of the 
head, neck, and body ; the face, neck, and 
body below, with the limbs internally being 
partially nude. The colours are dirty yel- 
low and black, clearly defined by a line 
passing from the broivs along the fianks to 
the edges of the tail, and leaving all above 
it of the former — below it, of the latter, 
hue. The dirty tinge of the yellow upon 
the superior parts is caused by an admix- 
ture of yellow and black hairs, of which the 
former are more abundant and longer too 
than the latter, but both of similar harsh 
character. The tail, 5 inches long and 
scarcely reaching to the middle of the 
buttocks, is cylindrico-tapered and covered 
with hair like the back, the point being fine 
and a little recurved. 

The following are the detailed dimensions 
of our animal — 

Ft. In. 


Tip of snout to base of tail,. ... 28 

Tail only, 0 5 

Tail and hair, 0 

Carpus (iru'lusively) to longest 

finger,. . ? 0 

Heel to longest toe, 0 4-§ 

Length of tiie head, 0 6'f 

Nose to fore-corner of eye, 0 2 

Thence to opening of ear, 0 3^ 

Girth of body, behind shoulder,.. 2 5 

Longest fore-nail, 0 li 

Ditto hind ditto, 0 0^ 


The skull is 5^ inches long, wide, and 
2| high. The width is taken, not between 
the zygomatic arches but between the alic 
of the transverse crista. There the lateral 
dimensions are largest owing to the great 
development of the transverse or lambdoi- 
dal ridge of the skull before it sweeps 
upwards to join the zygomatic arches. 
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The scull bears, upon the whole, so great 
a similitude to that of the Otter, that 
It may be very well illustrated by pointing 
out the differences merely between the two. 
These consist in the slight arcuation of the 
outline along the parietal portion o^the 
skull ill Ursitaxus ; the greater develop- 
ment of the ^frontal, nasal, and malar, 
bones ; the diminished length of the zygo- 
matic arches ; the raclier more incomplete 
and less advanced orbits ; the very small 
size of the infra-orbitar foraraiui — which 
are besides two on either side — and, lastly, 
the larger development (J more) of tbs 
tympanal bones. In respect to the teeth of 
the two animals there is no very notictfable 
difference in the incisors and canines which 
indeed are apt to assimilate in most of the 
carnivora.* The canines, how’cvcr, aie 
thicker, shorter, and bhniler in our animal 
than in the Otter. The molars, too, of both 
are formed upon the same ultirnatclv secto- 
rial model and have a similar arrangement 
in the skulls : but th y are fewer in num- 
ber in Ursitaxus ; and the trenchant pro- 
cesses of the crowns are almost oblite- 
rated. And, as if to defy all exclusive- 
ness of system on our part, the Otter, with 
its sharp processes, has a very large fllattish 
heel to the upper carnivorous tooth, and an 
extremely broad transverse tubercular be- 
hind it. On the other hand, the heel of 
the same tooth in Ursitaxus, though Hat- 
ter, is smaller ; and the tuberculous tooth 
behind it exhibitsa much less, but a smoother 
surface. I regret that I have no Badger’s 
skull whcrewitli to compaie that of the 
Ursitax. Independently, as far as maybe, 
of all comparisons, tlie skull and teeth of 
our animal have the following characters. 

The Skull. — It is very thick and solid, 
with numerouH rugosities all over its sur- 
face ; is rather depressed than compressed, 
and very slightly but uniforuily arched 
along the vertical line : parietes amply de- 
veloped, affording a large cerebral cavity 
and shallow temporal fossse : the cristae of 
medial height, but runnit.g unhrokcnly 
from the bifurcation of tlic brows to the 
zygomatic arches , their chief development 
being at the point where they sw'eeji round 
to join those arches : frontal hones of con- 
siderable length and wiillh : nasal, short 
but wide : both slightly convexed across ; 
and, lengthwise, the former convex, the 
latter, sub-concave : malar bones uncom- 


• In thfi form of the inemor teeth rrHitnxn* 
differs entirely from iVlydaus, with which ani- 
mal It has several points of afiiiiity. other 
differences occur in the structure of the ears 
and of the extremities not to mention the 
cardinal distinitiou between the molar teeth 
of the two. 


pressed, with two small infra-orbitar fora- 
mina on either side: zygomatic arches, 
short, stout, considerably bulged outwards ' 
orbits medial, very incomplete, there being 
no process frofii*the zygoma, and but a 
small one from the os froritis : frontal 
8mu.ses medial or largish : occipital bones 
dipt vertically from the junction of the 
lamhdoidal and sagittal sutures, so that the 
condyles of tlie foramen fnagiiiirn areiieitiier 
postcal nor anfeil to that junction. There 
is a short but strong vertical crista on the 
occiput, and a transveise one of much greater 
extent, p irallel and cloncly ajiproximatcd to 
the Idinhdoidal ridge. The bony separa- 
tion of tile cerelirum and cerebellmn is ver)^ 
strong and much developed, leaving a long, 
elliptic, vertieal fonimcn in the midst, neaily 
twice the size of the great foramen : the 
tympanal hones anijdy developed, semi- 
ovoid, and rencliing forwards to the artienla- 
tion of the jaws, wdiieh is so complete, in 
the cylindiic.il bingo manner, that tlie 
lower jaw can be barely removed from 
the skull. The rami of the lower jaw are 
nearly straight, very powerful, short, un- 
coiiipreshed, or leinoti*, and furnished with 
large subvertical corouoid processes, luul 
small styloid ones : tlic coinlyles neaily uu 
a line with the. upper clieek teeth. 

Thtr TcptJi . — The incisor.s are all dispos 
ed rectiliriefii ly to thi front, ertel, sliong. 
cyliudiic'il in their bodn s, and brd.ul- 
crowued ; the ciowns of the lower oni’s 
being horizontal — of the upper, oblniui ly 
sloped inyards. The (‘.\tcrnal incisors .aie 
tlie stoutest, and the rest gradually deen^ise 
ill tbirkiiess to the central pans. Tlu^e 
teeth are all in contact with each othei , 
and, in lower’ range, with the, canines al=io 
but the front teeth of the upper jaw have 
a necessary interval from the canines for 
their passage. The canines are shot I , 
stout, obtuse, conic, and of erpial size above 
and below. They are mutually .scarjied by 
friction against each other, but exhihil no 
heel. The upper caninc.s are straight , Iht 
lower, subcurved. All the molars are in 
contact witli each other, but not quite with 
the canines. They are sixteen in all — four 
on each side of either |aw, of w^hich thi rwo 
first of the upper, and three first of the 
lower range arc false molars ; the .'id above, 
and the 4th below, the carnivorous tooth ; 
and the 4th above the tuberculous o*ic. 
Below there is no such tooth. All are dis- 
posed lengthwise, save the tuberculars ol 
the upper jaw which have a transverse ar- 
rangement, causing a triangular vacancy 
between them and the internal heels of the 
carnivorous teeth of the same jaw. The 
molars gradually increase in size as they 
recede from the canines in the lower jaw ; 
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but, in the upper, the carnivorous tooth is 
rousiderably larger than the tubercular; 
which latter is of the form of an obloner, 
narrow, parallelogram, with a perfectly 
smooth concave crown. , All the molars 
are fanged and essentially constructed as 
III the digitigrade or normal carnivora ; but, 
owing to the nearly obsolete development 
of the cutting processes of their crowns 
they bear a character of greater resemblance 
to the mo!arsV)f the typical plantigrades. 

The scissor action or true cutting process 
nuiat in respect to these teeth be limited to 
tbf‘ carnivornns ones, and even there be 
more than matched by the crushing action 
of one crown on another. The whole of 
the molars are longer considerably than 
broad: but they are almost as evidently 
broader than high. Heretofore it has been 
remarked that in proportion to the. diminish- 
ed number of the molars is the high deve- 
lopment of their Bcctoiial attributes . but 
111 Ursitaxus we have molars less only in 
number than those of the cats proper, which 
yet arc distinguished for tlie remarkablellat- 
iiess of their crowns.* 


* I ni.'iKe due .illn w ok t* for detrition by mo 
'woiji 1 1 the -ijio <tf my «n>Ofimeii . nut 'dicrc 
nil romaiiis n riMnai'Kable (1 itiienH ol crown 
•> tUii uiolam, gre.itly exceeding that of the 


Deeply imbedded in the cellular mem- 
brane at the outlet of the pelvis and cen- 
trally on either side the large anus, the 
Ursitaxus has an o>>long, spheroidal, hollow 
gland, which commumcates, by a distiuct 
tub ^ar canal, with a round pore opening on 
the caudal margin of the anus. Each gland 
is 1^ inch long and i} wide, beiin^ large enough 
to contain a wmlnut ; and each has its own 
canal and its ov\n pore. These pores or 
anal onlices of the glands are about ^ of au 
inch apart. The ducts uniting them with 
the glands take asiipeiior dnection to open 
at tlic upper margin of the anus, under the 
tail ; and they exhibit at either end a uius- 
t’uljjr ring. The walls of the glands are 
about inch thick, and purely glandular ; 
and their lining membrane lies closely m 
contact with the walls and is secretory 
throughout. But no pores can be traced 
on this lining for exuding the secretion 
wliu li yet is contained in the cavity of the 
glands whence it passes by the tubes and 
anal pores into the rectum. The secretion 
found in the dead subject was dark, thick, 
and very foetid. 


semifrugivorouit I'arndoxun fur example, 
hui k teeth, being only sixteen in total iuiin"er, 
of wlinh but two are tuberculous, constitute 
surely a siugukar and unique type amongst 
the Caniivorn. 


ge;neral science. 


; \ I ALOGUK OF PL\NTS COLLECTED 
AT BOMBAY.. 

By John Gkaham, Esq. 

{Cuniinued Jrom page 419.) 

I72. Datura /a.s’/MOiu, (’ommon. 

17.i. Drucieiia/nv'm. 1 11 tlou er pots only. 

174. Dimocar])us /n. In gardens, though 
lot cnininon. J t bears fi uit here but not cg[ual 
o that obtained fiom China.’*' 

175. Dalbergia anwrea, native name Ca- 
runj A very prett) lire; leaves deciduous 
in the cold weather. 

170 , Sissuo. Black wood used exten- 

snely in making furniture. 

177- scandetis 

178. Dolichos tubrrosux. 

179. ,, cultrutiis. A species of DoJi- 
:hos is much cultivated and eaten like Frencii 
beans, the tetragonolohus. 


* The Litchi forms the favourite fruii in 
Chinese deserts. It resembles somewhat the 
fruit of the Maple (Acer Campeitre) in exter* 
nal appearance The tree grows in a wild 

Ifaf.. B*......!. ■ WK«... 


180 pruriens. 

181. Dioscorca 5a^tua. Common yam. 

182. bulbtfera. 

18.1. Diospyios Ehenum 
1h 4. Dacmia reftcu/o/a 
185 DiJleum speciosa 

186. Diospyros inuntanu. 

187. hirsiita, 

188. Daphne Uliolua. 

189. Dcndrobium, ? On the Ghauts. 

190. Doinbc^^a puhnafu. In gardens only. 

191. E.xacum /nco/t/r. 

192. Evolvuliis hirsutus* 

19 . 1 . Euphorbia Tirucalh. Common milk 
bush. 

194 . ,, aniiquorum. 

195. ,, iithgmaloides. Used for edg- 

ings instead of box. 

ip6. ,, nemfoha 

197 . ,, hirta A common weed. 

198. Eugenia jumbos. Jambler, rose ap- 
ple. 


• Is this not a variety of F.. altinoides, a 
common plant in Chiua7^EDiT 


584 


PLANTS COLJ.EC 

199. ff Malacctensis, 

200. Erytht'ina Indica. A. deciduous tree. 
It flowers in March auU maices a very showy 
appearauce. 

201. Eupatorium Zelonia. 

202. Eclypta prostrata 

203. Elephantopus scaher. ^ 

204. Feronia elephantum. Wood apple, a 
large handsome tree. 

205. Ficus varica. In gardens only. 

206. ,, religiosa. Pepul tree. 

207. ,, Indica. Banyan tree. 

208. ,, elastica, 

209. ,, racemosa. 

210. ,. pubescens 

211. Flacourtia soptda- In gardens only 

212. ,, septaria Elephanta. 

213 inermxs. • 

2l4. Guazuma ulmifoha. 

215 Gardenia radtemis. In gardens only, 
cultivated for its beautiful, white, sweet 
smelling flowers. 

216. Gardenia lucida. Elephanta. 

217. I. dumetorum. 

218. ,, esculenta. 

2 19. Oetonia Jloribunda. 

220 Grewia orientalis. 

221. Gomph rena plo5osa. In gardens only, 
cultivated for its flowers • 

222. Gloriosa super a. Common during 
the rains. 

223. Gullandina honduecella. 

224. Gartner a racemosa. 

225. Garcinia Cowa. Common in the 
Concan. 

22G. Grewia Asiatiea. 

227. Gerardia delphinifoha 

228. Gmelina arborea. 

229. ,, Asiatiea 

230. Gossypium herhaeeum. 

231. Glycine Sinensis, 

232. Galega/mr^urea. 

233. Garuga pinnata. 

234. Grislea tomentosa. 

235 Hoya carnosa. Cultivated ns an or- 
namental plant 

236. ,, viridijlora 

237. Hyperanthera Moringa. Very com- 
mon.. 

238. Hclictcres ixora. 

239. Hibiscus pupulneus. Bheady tree 

240 ,, rosa Chinensis. Cultivated as 

an ornamental plant. 

241. ,, mufa'iilts. Dittd ditto. 

242. ., Saitdariffa. iropiilc, used in 

making jellies, tarts, £<0 

243. ,, csculentus Commonly rultiva- 

ted. 

244. ,, surratensis. 

245. ,, cannabinus. 

246. ,, iricuspis. 

247. H^ysaruin gymns. 

248. , , sirobilxferuni . 

249. , , tuberosum. 

250. ,, vesper tihonis. 

251. Hemidasmus Indicus. 

252. Ixora eoerinea. 

253. ,, parvtflora. 


'* liidigciioui to China. - Edit. 


T^D AT BOMBAY. 


254. Ipomma Quamloquit. Cupid’s flower.* 

255. ,, fragranitssima 

256. I, tuherosa. 

257. Impatiens Balsamina.f 

258. Inula /ndico. 

259. Jnsminijm* Samhae. Mogrel, native 

name, extensively cultivated for its flowers 

960. „ odoratissimum. 

261. ,, lati/olium. 

262. ,, undulatum 

26s. ,, auriculatum. 

264 Justici? picta Comoran in flower 
pots. 

265. Justicia nerrosa. 

266. ,, bivalvis 

267 montana. • 

268. Jonesia pmfiafa. On Salsrtte 

269. Jatropha curras. Used for forming 
hedges. 

270. ,, manikot. In gardens only, 

very rare. 

271. ,, multijida. In gardens, as an 
ornamental plant. 

272. Kydia fraferna. 

273. KylWnftinumbellata Grass. 

274. Loranthus Several species 

275. Lawsonia inermu. Used for formini; 
hedges. 

276. Laurus einnamomum In gardens 
only. 

277 ,, Persra In gardens only. 

278. Limonia monaphyllum. 

279. .. trifoliata. 

280. Lagerstrbemia reptna. In the Concan 

281. ,, Indica. 

282. * ,, parvtjlora. 

283. Lantana purpurea 

284. Lepidagathus cristata, 

285 Menyanthes cristata. 

286. „ Indica. 

287. Mxssaeoda/rondoso. On the Ghauts * 

288. Morinda Indica. 


289. „ eifrifoha.§ 

290. Mirabilis Jalana. In gardens. 

291* Mangifera Indica. 

f Both pretty trees 


292. Mimusops elengi. 

293. ,, hexandra. 


294 Mu r ray a exo/iea Inga 
395. Melia azidiraltea. Ncci 
2^6. Myrtus coynmunis. In g 

297. Mauroea America. In g; 

298. Michilea champaca, 

299. Momordica charambee. 
cultivated as an article of food. 


commonly planted 
by Mussclmen a- 
round towns, such 
as Aurangabad &c. 
In gardens only. 
Neem tree. 

In gardens. 

In gardens, rare 


Commonly 


300. Menispennum cordifolium. 

301. Mann paradisaica. Piaintain 

302. Musa, } On Ghauts. 

303. Mimosa pudica. 


304. ,, cinerea. 


SOS. „ Aranca. Babool tree; com- 
moa ; in extensive use as firewood. 


* This plaul is indigeuoui to Danes’ Inland, 
China. Boit. 

t This species occurs in China - Edit 
I Abundant on I rench Island, Wbampon. 
China. — Edit. 

$ A native of China, - Edit. 



586 


GALBRAITH'S ASTRONOmIcaL OBSERVATIONS. 


From ihis ia<«t formula, a scaie may be rea- 
dily adapted to a level. 

2 Let the length Lof one of tlie divinon'^ 
ut the scale of a level he one-tvieniieth ot nit 
inch, the run of the bubble two lucbes, ihc^ 
disiauce d one inch, and a fiftlt, aii'l 
hundred feet, requited o', the value of une 
division of tlie^cale in second^ ? 


By formula (3) a 
206364* -Sx 0 05 X I 3 
60OO X 2 


li X L X t/ 
X r 


= 1 ’-lOj ' 


3 At iheilistanoe D = 90‘6 leet, the vane 
of a levelling rod parsed over 0*06 ot a*tuot 
lu a run ot 25 divi'«ioii-» oi the level, wh.u was 
the<vaiue a of one tiivision of the scale, and 
the radius of curvatuie ut the level, L bcin.; 
ODe-teuih of an inch ? 

Tt' xri 

By foimula (4) a ' = — — _ = 

H X n 

306264"*8 X 0 06 

=5 5 

fiO 6 X 25 

R X 

By forinula(5) p 

a ‘ 


R** X tV ^ T « 


H 


6 .5 X lOX li 

206204' *8 

312 5 feet. 

060 

This result 5 '*5 is nearly the value of o.:e 
division of a level atla lied to a ‘•ix-imh 
travelling circle oi C.ipiain Kitei’'> ci.n-Jiniir- 
tioOf made by Robinson, it is obvion-, ih it 
the same method inav be applied lo deiei u.i.ic 
the value ot the divisions ot a level i elongio”: 
to laiger insiruinents when r*quired, and it is 
susceptilde oi veiy consulei a ile ac'^Muacy 
when suPiicient r-.. Is taken in peiloiiinng the 
necessary operations. 


II. After having determined tlm value of 
the divisions of the scale of a le^ui, m is neat 
proper to adopt i •iimple and rc.idy rnelnod 
of upplyios t^fect^ to observation^. 


Let e be the eye end of ihe telc's^'orie npxt 
the observer, 0 t lie ohjert end, * liic value r^j 
one division of the level m seconds, n ih^ 
number of observations, and / fheii effect when* 
applied to the zenith distance. 

(e — o) 

i = ( 6 ) 


2 n 

The sign must be changed when applied to 
the altitude. 

III. When three or more verniers are ap- 
plied to a circle, and the olwerv.itions aie le- 
peaied and read each time, the mean re.-iiilt 
will be readily determined by the following 
formula in wJiich X ^ '* 

mgs of all the vetniers or microscopw, u the 
numbei of ooservatioas, o the number ot ver- 
aiers, and m the inean value of the whole. 


(7) 

These forrinil4? a\ill npply with ease and 
ccitainiy to any rase likely to Ihscur in prac- 
tice and >ut' moio simple ilun any 1 have 
St en. 

IV. Theca-r to winch they are now to be 
.•ppliiHi IS j)nr t'fri -eiie'' of oltservdtions made 
I y a s p;^!! c c^- ;»• C ipfain Kaloi’s construc- 
tion, to dcrt-Mi.im^ ilp tibbquity of the edipiio 
Hi tlu' iH'esoM'.inti sid-tiicc, at Edin urgh, in 
Idiliiitie 55® 57’ I5’'t)7 N. 

It may -cen to hr an altemp*! much beyond 
file powci' ol so sm,ill an instinment, one of 
MX incites oMiiietr , iii'ni-bed with thre^i 
vcrniei'., ertcn -lw>\\ iTij; 15 ami a level, indi- 
c.Hio ’ liv e *! h divi Kill only to the accuracy 
ol 5 5. V* I, the cm et ine,-.> of the final result, 

u iM' ii d’ jfo 1 1 om lb by about 1 ^ and 
Ik ni ;,ui.e, o' i.inied I'y a comiiarKOri of the 
bite ol ! N i' IHM-. iHiide at Gi e^'n witdi , with 
iho'C ot II tViby. ledoced wpliihe he'-t lables 
bv I x'lOAS tu"v mn -li may be accotn- 
P'kIi»-.I witb iriO(b-) I',- iic aris. With wlnt 
} !■ H'sire wo'iid II odem ii-irono'Mcrs have con- 
tcuM'lat'd tli«‘ pb^ei V .iiioris llippHrcliiis 
and Ptolemy hid they been made wii'i smdi 

pii Cisioii ! ^ 

'J'o d.rlPiniine the o‘ liquiry of ihe ccliptit 
ill l^ie mu^t .Kcniaie in.innei , the sun’- de- 
clitiatnn (daily ii pos-ible) nrai llic -i;UtK’e« 
inu-a, ii I- w I H know n, hr obstived caieUilly 
lo! .some liiur, uml the Ksulfs, bv mean- of 
appiopii.i'c io-i.iuiie or t iblts, are le limed 
contc'lv 10 t lit' moil enl O’ ihe solaiice emu 
puled from (he s,,;ai nidcs, oi oblairitd 
iiuiji coiit-pondms; o'»-ei\ tio-is. 

• (To be Luntinutd.) 


l\pI’:rimt:\ IS ox 'jiinAnsouP- 

ITOX-'O!* .'MU BV WAIEU. 

By liioMrs '1 iio-MsrO.v. M. 11 , K. R. S 

L. 1 ' o K.. Cxc., 

RF'JIUS Pi oJ I'f C 'rnn^l t y m the UtllVtr- 
Crlui^oto. 

Not being aware of miy d.iect experiments 
ut^n liic snlij' f is inenlioncd in lliii lilk* of 
till- p.ipii, 1 amused my-elf, duriiiL’ Un* ear- 
ly j Hii ol ihe pMi-cut -u iiiiiti . in making a 
lew inaU lo -.iii-lv myteif whotlicr ilie opi- 
nioim at pic-ent enteitamed on tne-e J-ub- 
jeet-, weie eniilled to co .fidence I slull 
‘dale my expoi niicnls on each ot the different 

sii:<jec u III Older. 

l.-OK Till'. Qi'ANIIlY OF AIR 

co.vr.AiMOJ IN cj.VDi-; wai'KR. 

'1 tie coy ot 0 1.1 snow is supplied with water 
pumped out (d ihe iivei (’l\de, arid coiivey* 
eri lo re'stiivoiM m the higher parts of the 
town, from whicli it is conveyed in pipes to 
every hou^e..' As one of these pipes supfdies 
my laboratory, I have only fo turn a stock 
cock lo obUm as much river water as I 
have occasion for. 

1. 1 filled a retort, the belly of which hel^ 

108 cubic inches, aud its throat and beak 75 
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ABSORPTION OF AIR BY WATER. 


rabic inches more, with rjver water, plumbed 
the beak info a water ironstlt, anil placi-d 
a small inveiled jar Kill dl w.ttei ov^r the 
extremity of the beak. I ilieri boiled the 
water (ill it ceased to give oylf.nv aii. I col- 
lected 6*25 4Wibic inchesi ol aii. Pitiio- 
meier at 29*6 inches. J'liormoincTer Sj'*. i 
I n this experiment lb8 cubic niches: o 
water gave out 6*23 cubic inchc'* (oiakine the 
requisite coirection^) of .m. *.11 i.jio^irnr tbc 
bniomeier nt 30 inches a kI tlic t'>ci •nu.ncTor 
at 60®. The 7^ culiic incbe'^^vvincb filled 
the tiiioat and beak ol tlie reiuri her.iine hot. 
and no doubt gave out a huie air; but nut 
inucb ; because^ as soon as the waiei in tiie 
retort began to boil bii«iklv, tbe watei iti the 
throat and beak wasdnven out by the -terfut, 
and never boiled .'ll all. 'Mius, it afpr.iis 
that 100 cubic inches of Clyde wdtui t oiitdin 
3 ll3 cuiiic incites of air. 

The experiment being ipfu .ited in pre< i-elv 
the <!ame wav, the prudiiri of air w,i<5 -o ru ai Iv 
the lli.it it seeins uiine('eS’.>a 1 y to ^laie 

the pariiculars minutely. 

II -COMPOSITION Oh rili: aik 
THUS UXTRACTLI). 

1 let up lOO volumes of I hn air into a small 
j.ii, hlled with water and •'taiiiir ; over tlie 
water .(roueli, nnd piu ndo ii a «'iick. o! ptios. 
piitiius of such 'a I ni;i!i iluit it ic'icli<^<l tiorn 
the bottom to the top of tin* J-'i ailu ii iioi.simI 
all tbe iiir In 24 hours llio bulk of thi'.^air 
was leduced to 71 48 vo!i;ni('>> of a/oiic ga-* 
Hence, tlie ai' extncated lioin li e wjlei wa- 
(.onipos<e<l of • 

71*48 volumes of azotjo, an I 

28 52 volumes of oxvm -,11 gas 

The air extiiiMled duniig ilie -ccond ex 
perifoenl. analyzed in the hauie w,»y. w,ta 
com poser! ol 

70 32 volumes of azotic, .ind 

29 09 volume- ol oxvgt n 

If wetrt'.e the mean of tiuse mo ana\vs#*i, 
we get the constciients of the .m e\ir.»cied 
fiOin Clyde water by boiling as tollows • 
VoKiioes ol azotic gas . . 70'9 

Volume^ of oxygen gas . . . 29-1 

100 0 

HI -ALTERATION PRODUf’KI) oX 
THIS AIK WHIN LKPl S I \ M)- 
ING ON THE VVA l ER TKOl OH. 

1. Tbe 6*2.) cubic inclies of air ixnai u d 
by boiling water from the Clyde, were put 
into a small cylimliical glass t apable of bold- 
ing 11 ru' ic tnchef*. and left inveiiod n\t i 
ibe water tmugh. Every *24 bouis 1 cubic 
inch (or lOO volumes) of this dir «as taken 
out. and lett till next day wnli a niick ut 
phosphorus passing through ii. rt ** t,»li(>w- 
mg table shows tlie composition of ilie air al- 
ter htanding over the watei . 

Azotic*. Oxygen. 

1. Fresh extiacled ol. . 7l*48 28.62 

2. After one day .. 74*43 + 25 57 

3. After two days .. 75 38 -f- 21*62 

4. Alter three days .. 77*51 + 22*49 

6. After four days 80 97 -1* 19*03 

2. The 5*25 cubic inches extracted from 

he secon.l quantity of water by boiling was 


trcatpif in the same way : excepting that the 
1 1 cubic inch jar containing the air, instead 
ofstanding open on the w-ater^liough, wai 
coikerl t.'ghr. I he result was as foHow-i; 

Azoiic. Oxygen. 

1 Air newly cxliicated 

cr^Dpo-ed of .70*32 -p 20*69 

2. Alter onfedav . 72*5 -4- 27*5 

3. Affci fAo days .73 449-j- 26*.54 

4. After iliiee d.iys .73 35 + 27*65 

5. Atier (oui days . 77*43 -j- 22*57 

He e, "IS in the fii-t o:i<xe, the oxygen was 

at)<:i)! ^ o<l nioie iHoi'lly ih.in the azotic gas, 
bill iiie r. piditv ol thi'^ absorpiiun was some- 
unit iliminisbi'd by luiking 1 lie ;; las> in which 
tlie an w.is kept. 

IV. WM/rrUATlON PRODUCRO ON 
COM MO \ AIR HV LEAVING IT 
SFANDlXa L\ A GLASS VESSEL 
IWEP.I EL) ON I HE WATER- 
I ROUGH 

('*1111'.'. !'> 10 kiicvv wheiher a ‘^bnilai diminu- 
tion III the uu/nirv ot nxv['*’n to coniioon air 
wiiubl take place u li n ieiL ‘itamiing over the 
wale: tiou.,11. had la'en id.'ice ifi ihe pre- 
eedi.c' \})-i imein ; wit n air exti icafi'd fiom 
vi'.iler bv Culling. I put ten culiic itudies of 
etii.imnn air. collected at file window ot my 
Ijhoiatory nn *» wii. |v d iv. into a cvlMidri- 
c I I II anil left n standing iiiverte I over 

ilii; w.iiei . trough, anaiv/uig eveiy dav one 
< o' -c i:u li f y in- nu'. ol })bosplio) u tdl the 
wlioleuas e\hiM'*ted. I In- tollowiiig table 
ffho.’ s Ills ii a'.ut id these anaU-e--. 

.A zone. Ovvgen. 

I A'lor st.inding 2 i iiOur«4 7d 47 *20 53 
2. A:iei two <l.iys .. .. 79 27 -f 20 73 

.*> Aft - nice days lo.^t 

4. Afier fniir davs .. 79-65 2t) *35 

5 Aftei five days .... 7.0 65 -f- 20*35 

(» AKci hix diys .. 82*!)9 -f- 17*01 
7. Alter bjvcn day- .. .. 80 7] -j- *9 29 

8 Aftei eigfit (la\«! 8f) 20 

9 . Afiei ii'm* l.ivs 80 84 l9*l6 

lO. Alter ten da\s 82 26 -d- 17 74 

On the nint I vl.iy atiei an.tlyz-ng 1 he gas, 

I dissolved so'oe sul pliate (d non lu tliew'aier- 
tiuugn. Jills, IS tiie ic.'N,}*) t)i ibe g-eater 
propori.on ut arailic g.is ftnind in ihe l.ist cu- 
bic inch of ilie an, wb'cb was analyzed ou 
till- I i,ih d.iv. 

Ii we cmnpaie to e\pe< imeiKs with the 
t.)r'nci ones, we muhi b- ^'mck wnfi tiie great 
d'lreicuM In I een them. The an exii.icted 
ironi w.iici by boding i'. imicli iicher in 
,i)vyg*‘n ih.iij (o-nmon cii', containing lather 
ijioic tl.aii 29 per clmii , w bile common air 
< untaiiis ••my 20 per cent, f-y volump. Rut 
till-, excess of ox.jren diminishes r.ipidly ; bO 
till .,fu:i loMi days it dues not contain- moie 
tli.1'1 ' oinmon uir floes. 

t'o’i»nn*ii an, ou tlic contraiy, may be left 
upon tbe waier-trougli lor ten days without 
uodci gfiiiig any setjsihle alteration in its 
composition, indeed I left tune cubic inches 
of air in a tube standing inverted over water, 
from the firai of May to the 25th of that 
month, and lonmi its (‘onstituents unaltered. 

^ If we take the mean ot the constituents of 
air tioin the preceding table, leaving nut the 



distinct crystals of manqanate of potash. 


last term, because the sulphate of iron had in ’ 
creased the quantity of oxygen absorbed, we 
obtain 

Azotic gas .. .. 80 32 volumes. 

Oxygen gas .... i9 68 

U)0-00 /• 

Now this differs very little bom the compo- 
sition of air. If we analyze an \%iihout remov- 
ing previously*the carbonic acid gris and the 
moisture which it contains, we always hod 
the volume of Ms oxygen below 20 pei cent. 

^To be continued.) 


ONMANGAMCAND II Y IM* r:\! A\- 
GAMC ACIDS, ON If YFKIUMiLO- 
RIC ACID, AND THK SALTS OF 
JHKSK ACIDS. 

By E. MiTsniEnMCTi.* 

Scheele fiisi observed a part of th^* pheno- 
mena, wiiich, as I siiail iPimcdiately show, 
are produced by two aci<'sto;med Irom nian- 
anese ; and after him cliemi'^ts of ♦^imncnce 
ave repeatedly mined their aitention to ihe 
subject. Chevreiil, Chevillot, and Ld wards, 
Forchhammer, Fromheiz, ami IJnvei lorl en. 
have adiled moie or less interesting facts to 
these pievionslv known, although they have 
by no means exhausted the subject. I he^e 
compounds, howevci, would uuqae-tiouably 
have been long ago co upletely inve>*iig it»*d, 
had not the great difSculiy of obtaining the 
pure acid in sufficient quiiitMy remlered tlieir 
examination almost an impossibility. 1 hey 
are decomposed very easily by a gmat num- 
ber of circumstances , tlieir solut Ohs C'lriiiot 
be filtered, nor their cry-^'U bud upon p.ipor, 
because they are inaUriianeously decomposea 
by organic substance®. 

Very distinct crysials. which I ol famed of 
manganate of potash, enabled me to det^^r- 
roine itieir shape, and a-i it wa-; found lo agiee 
in every re«peci with til'll ol the chromate, 
•eleniate, and sulphate of potash, this ciicum- 
stance, which is parlu’ubirly iiUeiesimg in the 
elucidation of the connexion of tlie ciysialline 
shape of bodies with their con. position, indu- 
ced me to investigate mureclust-ly these acols 
and their compound®. 

l.-ON THE ACTION OF POTASfl 
ON THE BINOXIDE OF .MANOA 
NESE. 

When equal parts of potash and hmoxide 
of manganese aie ignitediog* tiier.and tiie igni- 
ted mass treated with watei, a green solution 
IB obtained, whicii contain*; lu so'umoh. 
carbonate of potash, cau>tic pot;>sli, and a 
compound of potash with nuniganese in 
a higher degree of oxidation, while a urown 
powder remains undissolved. Oxygen isab- 
sorbed when the mass is ignited in cuutact 

* Po{rgenilortf*s Ann-, xxv., 'in? (The pub* 
lication of thin interesting paper ia rendered 
necessary to illuatraie that of Or. Clark, print- 
ed iu llMords« toL BL 433, and voU iv. 43. 
— Edit ) 


with the air, as Edwards and CheviHot 
have already shewn. But the green com- 
pound may he olitained equally well, when 
the binoxide of muriganese is ignited with po. 
tash iu a retort ^lut up from the air. 'Tlius 
lO grammes of bin'oxide of maqg;anese, heated 
with potash without the access of air, and 
treated wiili water, gave a solution, which, 
when the acid was decomposed, and the nun’ 
gauese precipitated and ignited, yielded 1 
gr.tiniue of the red oxide (uxidum manganeso- 
m.iDganesK unv ) ^ 

In this ca*«e, the higher degree of oxidation 
of the manganese is pioduced in the saiiie 
manner in which the blown ociide ot lead h 
formed lioin red lead, when ihe latlei is Lieat- 
ed with nilric acid, and ihe brown le'sidue 
which IS left, when the green compound is 
dis;4ilved. consi-ts of hydritti d sesqui and hi- 
Qoxiile'> of inanganeNe. but whether mixed or 
cheiuicaliy combinccl, I cannot venture lo 
deride. 1 he manganic acid !•> formed liy a 
part ut the uinoxide giving up a ponion ul ua 
o.xvgen to ihe rem.under , by which it is chang- 
ed to bt squiuxKie, but the quantity of inangd- 
nic ncul toi med . shows that a poiMonof the 
binoxide lemdins uiidecomposed. 

If we pour off ilie deep gieen suluiion. after 
allowing the brown in-oliible loitionio sub- 
Mde. and ailnw it to ev gpiii ate over su.'phuiic 
at itl, oiuler the e.xhau-letl leceiver ot an air 
puMwp, we ul tain feautiful pure ciysials of 
a cieen t o'.our, nnxetl with abundance ul 
crystals oMiydi.HTe . 111(1 carbonate of poia-'h. 

c y^ta^ n.ust oe laid on poiou® tile nr 
rUy, ubich absoibs tlie moistuie wiihoul 
pi()du( iiii4 Mei’ompo iMori. If the solution he 
ailont (i to tv ipoi.ilt- in ctwilnct with the at- 
ni(»--phcfe. red cryNfnls. ihe coiiifio-ition of 
v\'liich 1 if d I iitleiid to atieiWci'ds, inav !e 
formed by Ihe action of M»e caibunic a.. id of 
ilie air. 

If the gre.-n ( ryslaU be treated with water, 
a re 1 ^cfuiion i^ ouieiued , whi( h, by eva ; ora- 
tion, yields red (iy--tals. Ilie green crystals 
conii^io! in,iiii;aiidieot potash, w Inch is ixomoi - 
phous with "ulpii.iie ot potasli, while the red 
bdvo the saint loim as the peichluiate of po- 
tash. Accurate an.iiv^es li.ive stiov^n liiat 
bolli ihe pen hli)i ic ncid and the highest degree 
of ujiidilion of magnaiitse. coriiairi 7 propor- 
tions or oxygen. It appeals to me, thereloie. 
to be convtri'eni lo detioinmaie ihii degree of 
oxidation of mangane‘-e wIiilIi corre->pon(Js 
w iih sul i'hui ic, selenu’, and ciiromic acids, 
ntangnme arid, while ihe liigfiest degree of 
oxidarioii of inanganeHo may be called hyper- 
mann ft iiiiT a cid, a uii Dial of chloiine hyper- 
chlortc .ic/d, following the nomenclature of 
(iay Lussac with lespect to Iiypo-sulphuric 
acid.* 

(To he continued.) 


f In this invcitlgation I hare been freatly 
aiUed iii the preparation of the substances 
by my assistant, M. Woltf, a very skilful phar- 
maceutist. 
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STURGEON’S IMPORTANT EXPERIMENTS, 
i 

ON ELECTRO-PULSATIONS AND 
ELECTRO-MOMENTUM. 

By William Sturoeon, 


Lecturer on Earperimental Philosophy at 

the Hono'^rable East* India Company's 

Military Academy ^ Addtscomhe^ 

It is very well known to the readers of 
the Philosophical Magazine, that I have 
long consi^red electric currents, when 
transmitted through inferior conductors be- 
tween the poles of a voltaic battery, as the 
effect of a series of distinct discharges, in 
such rapid succession ns not to be individu- 
ally distinguished by the senses. Such 
currents 1 have called electro-pulsatory. 
See my theory of magnetic electricity in 
the London and Edinburgh Philosophical 
Magazine, vol. ii. p. 202. 

By following up these views of electro- 
pulsations, 1 was about two years ago 
enabled to dispense with all acid or saline 
liquids, in the employment of galvanic bat- 
teries, for the purpose of galvanizing, as it 
is called, either to satisfy the curiosity or as 
a medical process ; and my plan, which 
answers very will, 1 have found to be pro- 
ductive of a considerable saving in the ex- 
pense necessarily attendant on the tise of 
voltaic batteries when excited by acid solu- 
tions. • 

It is well known that a Cruickshank 
battery of about a hundred pairs will, by 
employing winter alone in the cells, charge 
to a c'ertiiiii degree of intensity almost any 
extent of coated surface of gRiss that we 
please ; and that the same degree of charge 
is given to it by a single contact of the con- 
ductors, however short its (Juration. This 
being understood, and understanding also 
that the shock jiroduced by any discharge 
from a given intensity would be jiiopor- 
tional to the quantity of fluid transmitted iii 
a given time, it was easy to foresee that a 
series of shocks iii rapid succession might 
be produced by some mechanical coptriv- 
ance, and that the degree of force might 
be regulated by varying the extent of coated 
surface. 

My first experiments were made with a* 
hundred and fifty pairs of three-inch plates, 
and about seven feet on each side of coated 
glass ; and my apparatus for producing a 
rapid succession of shocks was one of Mr. 
Barlow’s stellated electro-magnetic wheelsf 
which was soldered to an iron spindle and 
put into rotatory motion by a wheel and 


* Communicated by the Author, 
t [See Phil. Mag., First Series p. xi. vol 
lix, *41. -Edit.] 


band ; the points of the wheel touching in 
succession a copper spring in connexion 
with the positive surface, and thus producing 
a discharge at every contact of the wheel 
and copper spring. 

N^hen the two surface*! are connected by 
wires with two basviis of salt water, and the 
hands immerted one in each l^sin, the effect 
experienced is precisely that of the dis- 
charge of a voltaic battery. The discharges 
can be made in sucli rapid succession as to 
prevent the sensation of distinct shocks ; 
and if the process were to be concealed it 
would require some experience to distia- 
gnish between the effects on the animal 
oec(#nomy fioin this apparatus and those 
from a voltaic battery charged with acid 
and water. 

My views being so far wrified, the next 
attempt was to simplify the apparatus and 
make it more portable ; and as it was rea- 
dily seen that if one bundled pairs would 
charge glass of con^idei alile thickness, 
thinner gla.ss might be charged by fewer 
pairs ; this was done ; and eventually the 
glass entirely dismissed, and its place sup- 
plied with well-varnishcd Bnstol-board. 
The^.e boards answer exceedingly well as a 
reservoir for low inl.eii'jities ; they may be 
coated to within an incli of the edge all 
round, and placed upon their edges either 
on a piece of glass or on a board properly 
prepared, and arranged to any required ex- 
tent like the plates of a voltaic bafttery, but 
when considerable intensity is wanted, it is 
better to use thin glass. 

From these facts we learn that metallic 
surfaces of many acres of extent may possi- 
bly be charged to a low intensity in the in- 
terior of the earth, by having a thin inter- 
vening stratum of inferior conducting mat- 
ter sufficient to insulate from each other 
their dissimilar electric surfaces. 

It may now be understood that the 
slighte'>t accident which would suddenly 
break through the insulation, such as the 
sinking of a mass of metalline matter from 
one stratum to the other, would cause a 
sudden rush of an immense ocean of the 
electric fluid, which might be productive of 
subterranean lightenings and tremendous 
explosions sufficient to shake an extensive 
range of country on every side. 

Connected with the preceding facts there 
are others which may be conveniently men- 
tioned in this place, and which would lead 
us to similar explanations of the causes of 
subterraneous convulsions. Electric cur- 
rents of considerable magnitude when sud- 
denly checked, or diverted to a new chan- 
nel, produce a momentum not very genrally 
understood ; but which 1 will endeavour 
to explain. A coil of copper wire excited 
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by magnetic action will become a channel 
for an electric current; and whilst the 
whole circuit is metallic, the velocity of 
that current would be considerably greater 
than if any, even a small part of the circuit 
were of worse conducting materials ; if 
the current were suddenly transferred from 
a channel of th^ former character to one of 
the latter, by any contrivance whatever, it 
would meet a re:»istanoe on entering the new 
channel, which the momentum it had pre- 
viously required would have to overcome ; 
and a sudden disturbance of the electric 
fluid, previously at rest, would take place, 
and a violent rush of the current would as 
suddenly follow. • 

It is in this manner that shocks and 
sparks are produced by magnetic electric 
machines, where the current, previously in 
rapid motion, is suddenly transferred to a 
new channel of inferior conducting charac- 
ter ; and all the fluid in the revolving coil 
rushes through a person properly situated 
for the new route, and who experiences the 
electric shock, or else through a thin stra- 
tum of air at an interruption in the metallic 
circuit where the spark is produced. 

These, then, are some of the effects of 
electric currents, or of the momentum of 
the electric fluid in a state of motion, after 
the exciting cause is entirely cut off. The 
shock thus produced may very conveniently 
be compared to the blow given by Mont- 
golfier's hydraulic ram. Electro -momenta 
may be produced by any mode of excita- 
tion whatever, and the effects will be pro- 
portional to the velocity and quantity of the 
electric fluid first put into motion ; and the 
length of the original channel is also to be 
taken into account. If then electro-mo- 
menta, capable of producing \iolent shocks 
and vivid sparks, cun be produced by a few 
hundreds of feet of thin copper wire, what 
is It that might not be expected fiom the 
electro-momenta of nature, arising from 
currents of many miles in extent, kept in 
motion either by heat, saline solutions, or by 
other causes, amongst the metalline strata 
below the surface of the earth ? A sudden 
disruption in the circuit w ould insure the 
blow,«nd an earthquake might be the result. 
— Philosophical Magazine, 

ON THE POSITION OF THE SOUTH 
MAGNETIC POLE. 

By Edwaso Rudge, Esq., F.R.S., S. A , 
L.S. and H S * 

The ex i«ri meats detailed by Captain 
James Clark Ross, R.N. , &c., which led to 


• Read bt fiire tbe Royal Society, Feb. 19, 

ISt); end aow comiounlcatefl by tbe Author. 


the important discovery of the north magne- 
tic pole, and which are published in the Phi- 
losophical Transactions for the year 1834 
suggested to me as an object of interesting 
inquiry, whether igiy^ similar affection of the 
horizontal magnetic*’ needle had ever been 
noticed by any former navigator of the soxHh^ 
trn hemisphere from which an approach to 
the magnetic souZ/j pole could be surmised. 
No such a.ipearauces seem to have been 
observed by Anson, or any one after him ; 
but prior to hif circumnavigation of the 
glfibc, Captain Abel Tainan, who was ap- 
pointed for the diseovery of southern 
countries by direction of the Dutch East 
In da Company, sailed from Batavia wbh 
two vessels on the l4th of August 1642, in 
his account of the voyage, gives the follow, 
ing paiticnlars of an observation made on the 
2‘2nd of November of the same year, when, 
by a prior and subsecpuMit observation of 
November the lOlh and 21tb, he was in 
about latitude 43<3 S., and longitude from 
Paris 160« 

“ The needle was in continual motion 
without renting upon any of the ei^ht points 
of the compas-H,” which he says, “led him to 
conjecture that 'here w'cie some mines of 
loadstone on that soot.” 

Tasman's Journal, written in Low Dutch, 
is now an extremely rare book • a translation 
of it is given in Dr Hooke’s Philosophical 
TractsJ'p. 179, for the year 1682; in Nar- 
borough’s and in Correal’s Collections of 
Voyngcii; and nl-o by Harris, who gives a 
new translation i’ in the second etbtion of 
his (’oUcctioii of Voyages, where, although 
be notice.-* Dr Halley’s theory' of the niagne- 
tic poles which was published in 1683, he 
doe:, not seem to su<pecr that Tasmin’s ob- 
serv.i»ion of fhis v. ry remni kable affection of 
the magn^-tic i^eeule was made in the imme- 
diate vicinity of the south moffnetic pole, at 
that nenod in that pirticuiar siiuation, as- 
certained by t'nc hoiizontal needle only; 
the dipping-needle, invented by Norman in 
1681, being then unknown. Dr Halley w'aa 
of opinion that the north magnetic pole was 
not far from Baffin’s Bay, and that the south 
magnetic pole was in the Indian Ocean, 
south-west from New Zealand ; whether he 
ha J nvuiled himself of the observation made 
by Tasman irr forming this opinion, does not 
ap{>ear Euler places the north magnetic 
poieforthe year 1737 in latitude 76** north, 
and longitude 96® west from Teneriffe ; and 
tbe south magnetic pole in latitude 58*< south, 
and longitude l.'iB-' west from Teneriffe. 

It has been ascertained by observation, 
that the magnetic poles were on the meridian 
ofthe poles of the earth at London in the 
year I657» being fifteen years after Tasman’s 
observations, and that it reached its utmost 
degree of variation west in the year 1818, 
when it became stationary at 24** 26 west, 
and has since in respect of London been re- 
trograding towards the east, completing one 
quarter of the circle round the poles of the 
earth in 161 years at the rate of 11 or 12 
minutes of a degree in a year ; so that, pre- 
suming Tasman was on the south magnetic 
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pole on the 22nd of November 1642, it would 
now be found in or about the forty-third 
parallel of south latitude to the south-east of 
the island of Madagaser.r a convenient situa- 
tion. when compared witfi that of the north 
innf^netic pole for ascertaininf^ the exact 
position of the south magnetic pole, and 
where experiments with the horizontal aiiJ 
dippiag;'needle9 to lead to its discovery and 
determine the comparative intensity of the 
vouth magne^c power rnii?ht’^vith f.+cility be 
made. 1 n pursuance of this desirable object 
the progress of the south m ipnctic pole might 
be accurately^ascertained by annual observa- 


tions ; whether its distance from the south 
pole of the earth is uniform in its progress 
and if in an exact opposite direction to the 
north magnetic pole ; to trace the point at 
which the axis of the magnetic poles crosses 
that^of the earth ; and thus by u continued 
seri- s of observations and experiments a 
wide field mi.-.ht be opened Jo enlarge our 
hitherto imperfect knowledge of this myste- 
rious power which might be considered of 
bO much importance in guiding and directing 
the motion of the earth on its" axis and in its 
orbit. 


TABLE OF THE OBSERVATIONS ON THE MAGNETIC NEEDLE MADE 
BY CAPTAIN JOHN ABEL TASMAN FROM THE BEGINNING TO THE 
TERMINATION OF IlIS VOYAGE; EXTRACTED FROM HIS JOURNAL. 


Time. 

Latitude. 

Longitude 
from Pans. 

V ariation ot tJie 
Needle. 


1642. 





October 8 to 22. 

40»40'S. 


2.3" 24"'iS.2®5‘'W 


22. 

49 47 

89‘M4' 

26 « 45 W. 


Nov. 6. 

49 4 

114 56 

26 


15. 

44 3 

140 32 

18 .30 W. 


21. 


158 

4 \V. 


22. 


> 


The needle in conti- 




nual agitation. 

24. 

42 25 

163 50 


The needle pointed to- 





wards the land now 





fiist discovered and 


• 



called Van Die- 





men's Land. 

Dec. 1- 

4.3 10 

167 55 

3 E. 

Frederick Henry bay. 





Van Diemen’s Land, 

9. 

42 it 

1/6 29 

5 E. 

New Zealand. 

18. 

40 50 

191 41 

9 E. 


1643. 





January 

.30 25 

192 20 

9 E. 


12. 

.30 5 

195 27 

9 30 E. 


16. 

26 29 

199 32 

8 E. 

i 

19. 

22 35 

214 15 

7 30 E. 

1 

21. 

21 20 

20.*i 29 

7 25 E. 


25. 

20 15 

206 19 

6 20 E. 


March 2. 

9 11 

192 46 

10 E. 


14. 

10 12 

186 14 

8 45 E. 


20. 

5 15 

181 16 • 

9 E. 

1 

25. 

4 35 

175 10 

9 .30 E. 

1 

April 1 . 

4 30 

171 ‘2 

8 45 E. 


12 

3 45 

167 

10 E. 


14. 

5 27 

166 57 

9 15 E. 


20. 

5 4 

164 27 

8 30 E. 


May 1:2. 

0 54 1 

153 17 

6 30 E. 


18. 

0 26 I 

147 55 

1 5 30 E. 


27. 

6 12.S. 

127 18 

Returned to Batavia after 10 months i 


absence, having sailed round the Australian continent without 


' seeing any part of it but the extremity of Van Diemen's Land. 


{Philosophical Magazine^ for 1836 
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PROCEEDINGS OF LEARNED SOCIE- 
TIES. 

ZOOLOGICAL SOCIETY 1836. t 
Specimens were exhibited of numerous 
ShtlU of the gcius Mitraj Lam., and of one 
species of Coa£e/tJ7, Swains., forming part of 
the collection ot Mr. Cuming; and an ac- 
count of them by Mr. Broucnp was redd, 
commencing as follows : 

' The species of the genus Mitra^ Lam., 
which 1 am about to desciibe, hud been scut 
by Mr. Cuming in wliose cabiuct they are, 
to Mr. SwaiusoQ, whose intimate acqua^int. 
ance with this taiuily lenders him so particu- 
larly competent to the task of describing them, 
'ihey weie named b> him, and he also made 
notes respecting then before returning them 
In the following account of them 1 hdve 
retained Mr. Swaiusou’s name in every in- 
stance but one : and whenG\er he has made 
any written obseivations 1 have quoted them. 

Characters, haoitats. dec. of tue following 
species were then given, and are printed in 
the “ Proceedings.” 

Genus Mitra {Lam. and Swains.). Mitra 
nebulosa( representing auf^i/a, '1 ype 5, 1, Sw 
Sicatns'onii ( iype 1, 1 ), Ai.ciludes (5, (2 :j, 
muura (represeutmij Tiara j uraiutnuta, 'i'y iQ 
(1, 4.).Julreicens {5, I.;, testacca (o, 1 repie- 
senting/ulva^, v.ir. (1.2. reprcseniiug 
7\anil, chrtjso^ioma (5, ). representing ^cr- 
rugineu)^ tristis andej^usu 0, 5-;. 

Genus 1 iara, ^u/uitu. (Mura, Lam.) Tiara 
foraminata (representing Mitra maura^ 1 }pe 
2, 4 ), muricata, mucronutu, catt'fiatu (1 ,3.). 
muliicostaiaf rosea nulkiOitiuta (tlic 

close-set longitudinal nbs and cancel uted 
base give this shell, which may not have at- 
taineUits full growth, the asptctofaC'an- 
cellaria)f lineata (5, 1), nivea (5, 3.>i au- 
rantxa, terebralis, crenata (5,3. or 3, 3.), rubra 
(1, 2 ), semiphcata^ and alienuata (5, 1 )- 
Mr. bwuiuson hud wiitten on the pa^er 
containing Tuira terc>-raliSf “ 1 ype 4,4. This 
is one of tne most extraordinary shells in the 
collection, as it so closely resembles thciWifro 
Terebralis that, but for its possessing the 
generic characters of Tiar t , it might pass fur 
the same species. • 

It is one of the most slender of its genus, 
aad has very much of the general chaiacter 
and form of a Terehra ; and its resemblance 
to Teiehra is increased by the circumstance 
of its havioir one spiral groove, more deeply 
impressed than the others, placed at about 
one third of the length of each volution be- 
fore the suture. The points of contact of the 
deenssating with the longitudinal grooves 
are deeply impressed. 

There is a fine specimen in Mr. Broderip’s 
collection. 

Mr. Sowerby has furnished me with the 
account of this species. 

Genus Congelix (^loatni Cotioelix Virgo 
(represcuting Conus Virgo). 

The following observations by Mr. Swain- 
son elucidate his notes in relation to the 


Mitres, appended to roost of the characters of 
the .shells above named : 

“ 1 o render my explanation of the notes 
and references ^Attached to the different 
species of the Mitrana more intelligible to 
conchologists. ituMllhe necessary for me to 
state, in as few words as possible, the result 
of mv investigation of this subfamily, and the 
principles which have regulated these numeri- 
cal indications. _ 

r /f 

** I have already, in another work, chnrac- 
terized the family Volutida. whh h appears to 
he that primary division of the Carnivorous 
Gasteropoda {Zoophaga. Lnm.),«w'hich repre- 
sj'nts the Rasorial type among Birds, the 
Ungulata among Quadrupeds, and the Tkusa- 
nun among perfect 1 meets {Ptilota) : these 
analogies \?eing of course remote^ although 
founded on the structure of the animal, no 
less than on its testaceous covering. It thus 
follows that the Lamarckian Mitra, instead of 
a genus, constitute a subfamily, which ap. 
pears to be the subtypical group of the circle. 
1 he five genera composing this circle I have 
long ago characterizcfl ; and here, for some 
years, my analysis of the group terminated. 
Tne inspection, however, ol the numerous 
species brought home by Mr. Cuming, and 
the gradually augmented number in iny own 
cabinet, seemed to invite a still further and 
more i^minut^^ investigation, for the purpose 
of a.sccrtainiug if any, and what, subgenera 
were contained in the more crowded groups 
of Mitrh a.nd Tiara. This investigation was 
carried on, at iutervals, for ueaily twelve 
months ; and the result surpassed my most 
sanguine expectations. It has convinced 
methnt not only does each of the genera of 
the vl/i/rt/«ca- 1 c present analogically the coi ics- 
I ending groups of the Volutma, but that 
the same iciutions ran be demonstrated 
between the minor divisions of the genera 
Tiara and tho^^ of Mitra • in other words, 
that these latter represent all the subfamilies 
and genera of the other VoJutida, while they 
pre-»erve the r own peculiar or generic 
character. What 1 have just said ou the 
parallel relations of analogy between the 
Mitrana and the Volutxda, is strictly appli- 
cable, in fact, to the genera Mitra and Tiara, 
the |>p.inary divisions of each of whicii can 
thus be demonstrated subgenera. Nor is 
this all : the materials 1 have been for so 
many years collgcting have enabled me to 
ascertain, in very many instances, that the 
Variation of th^ species,, in each of these 
subgcnera, is regulated on precisely the same 
principle. Hence it follows that the two 
circles of Mitra and Tiara, like the two 
divisions of Mr. MacLeay's Petalocera, 
contain species representing each other, so 
that if their generic character is not attended 
to, it is almost impossible to discriminate 
them even as species. Many instances of 
this extraordinary analogy might be men- 
tioned, independent of that here alluded to, 
between Mitra Terebralis and Tiara Terebralis* 

** Selecting this shell to illustrate the 
numbers “ Type 4, 4,” I may obscive, that 
* Type 4’ signifies that it belongs to the 
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fourth siibgenuii of Tiara, in which ^roup it 
js the fourth subtype, uniting to Miira maura, 
which is the fourth subtype of the first or 
typical subgenus. Mitra maura, again, as 
representing this latter shelly consequently 
becomes the fourth subtyjjb of the first or 
typical subgCQUS, and is therefore marked 
“ Type 14** The first fiRure always denotes 
the subgenus, and the last the staiion which 
the species appears to hold in its own 
subgenus 

** 1 am unacquainted with an^i group in the 
animal kingdom which demonstrates more 
fully than this doesthn law of representation. 
It may be mentioned, also, that nearly all the 
divisions 1 had Ifing ago characterized, from 
the formation of the shelJs alone, have more 
recently been confirmed by a Icnowletlge of 
their respective animaN : a knowledge for 
which we are entirely indebted to the able 
iinturalifets who necorapanied the French 
expedition on board the Astrolabe.* — W, S. 

Specimens were exhibited of several hi 
lierto undescribed Cowrtes most of which 
have been brought to England within the 
last few years They were neeornpanied by 
characters and descriptions, by J. S. 
Gaskoin, Esq . winch arc given in the “Pro- 
reedings*’ under the followine names, viz. 

Cyprtpa formoxa (Gape of Good Hope), rv- 
himrolor , prod t a, caixdidula f'Mexico Cvp. 
nnproximans Beck, Cyp olorinn Duclos, but 
first described by fVJr. Gaskoin), rrcuftdrn 
tnta y'slc of Muerte, Bay of Guayaquil), Pc 
thculus, var labiosa, vcstcitlans ( Cape of pood 
Hope), and Bcr li 

I here was read an “ Extrait dn Quatneme 
Happort Annuel siir Ic.s Travaux de la So- 
nete d*Histoire Naturelle de Tile Muunee : 
par M. .Tulbn Desjardins ** 

The eoininunieatioTis relative to Vlie 
malia read befoicthe Natural History '^oe e 
ty of the IMauritius in the fourth* yeHrofit*^ 
existence have comprised an account, by the 
secretary, M Julien De^jardins^ of a WinJr 
which he regards as the Vhyseter mnc.rort^pha- 
lus, Linn,, that was cast ashore on an ad- 
joining rcaf : and some observations by the 
same author on .several of the Mammalin of 
the island, and particularly on the hyberna- 
tion of the Tenrec, Centenes spirtosus, III ; 
the lethargy of which animal takes place 
when the thermometer IS not l<<wer than S0° 
Cent., and even when it marks 26° 

in ornithology M. Desjardins has also been 
the only contributor. He has described, as 
new, two Birds belonging to the island, and 
has proposed for them the names of Ckara- 
dnus NesogalHcus and Seolopax elegans. 

M Li^nard, the elder, has, ia the course 
of the year, described many Fishes, iocluding 
a new species of Pleeiropoma allldd to the 
Plectr melanolcuca. Ca\. & Val., which is 
of a uniform brown colour, with its fins 
of a still deeper brown, except the pectora 
which are orange ; on this latter character 
his specific name is founded : a ffolacanfhua, 
i.aC^p., from Batavia, remarkable on ac- 
count of the numevons suiuoim silvery lines 
which occupy principally tho middle of the 
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body; and having also on its face two yellow 
and two black bands, one of which is ocular : 
a Chdlinus, Cuv. : an Echeneis, Linn.» fur- 
nished, on its suctorial disc, with twenty- 
five hairs of plates: and a Murcena, Thunb., 
the body of which is of an ebony black, and 
the dor jgl fin yellow ; the trivial name being 
indicative of the latter peculiarity He has 
al^o given some account of a collection of 
fkshes obtained from the western coast of 
Madagascar, and comprising thirteen species, 
sf^veral of which he regards us new. M. Des- 
jardins has described as the htue-faced Te- 
trodon, a species remarkable for two large 
blue spots on each side of its face, and hav- 
ing the fin -rays as follows ; D 15 a. A. 12, 
P. 14. C. 14. ; it inhabits ^e seas adjacent 
to thc-^lslc of France. 

Jn entomology the only communication 
made to the Mauritius Society was by M. 
f Jondot, and related to the Insect described 
bv Air. Bcnnet at the Meeting of the Zoolo- 
gical Society on January 22, l83.‘l, (Proceed- 
ings, Parti., |>. 12; T.iond. and Edinb. Phil 
Mag , vol. ii p- 478,) under the name of 
Aphrophorn. Goiidoti. The communication 
made to the Zoological Society, of which a 
full abstract is given at the page quoted, was 
apparently identical with that read before the 
Mauritius Society. 

'I'he remaining zoological communication 
related to the fnies final Worms, and was 
made by the Secretary. It gave some ac- 
count of the Disfoma hepaficum, Cuv., as 
found m the stomach of a cow ; and of the 
Cysticerrvs CcUuhsre, Brems., existing in 
innumerable quantities over almost the whole 
of the head, trunk, end extremities of a sow. 

An “ Kx trait du Cinqnit'^me Rapport An- 
il uel*’ of the «ame Society, by M- Julien 
Dc'^jardino, Cnrr Memb- Z. S , was also 
read 

In the year of which the present Report 
gives an account, M* Desjardins has com- 
municated to the Natural History Society of 
the Mauritius, a list of several species of 
Birds that are occasional visitors of that 
island ; and has also referred particularly to 
the Cnfnrnix Sinensis, Cuv., and the Nectan- 
ma Rorhonica, 111., as stationary in the 
Mauritius 

M E Lit'mard has brought from the Sey- 
chelles a species of Gecko of considerable size, 
which he has ddkeribed in a communication 
made to the Society; and M- E. Li^nard has 
placed on record the existence in the adjacent 
^eas of the Sphargis eoriaecus, Merr- 

M- Li^nard, the elder, has again made 
numerous contributions to ichthyology. He 
ha-s given a detailed description of the Squalus 
Vulpes Linn. : has described as new a Trt- 
chiuruSf Linn., which he had formerly regard- 
ed as the Trich. Icpturus, Ej-, but which 
has the eye much larger, more numerous 
sfritc on the suhoperculum, and a few more 
rays in the dorsal fin ; and has also describ- 
ed two species of Cremlahrus, Cuv*, which 
he regards as new ; one of them has three 
longitudinal rose-coloured bands on the white 
ground of the body, others on the dorsal 
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fin, a large blood-red red spot on the ventral 
Qns, and D 12 y 10 A. 3 X 11 ; the other 
is banded like the preceding, but ia deeply 
rose-coloured on the back and pale yellow 
below, has a black circle surrounding the 
base of the pectoral fin, a large red spot 
above the anus, the dorsal and cav lal Ana 
red, the anal and ventrals yellow, the pecto- 
rals rose^colpured, and D. 12 x9, A. X II* 
He has also^'^ven a description of a Murana^ 
Thunb,, of a very pale olive yellow towards 
the front and brown towards the tail, and 
marked on the back by white ocellated spots 
bordered with brown. 

In the same department M. E- Lienard 
has contributed descriptions, from recent 
specimens, of several Sen-ant described by 
Cuvier and M Valenciennes in their His- 
toire Natnrelle des Poissons* ; and has also 
Iven a description of a Blenniu&y Linn., 
estitute of appendages on the head. These 
fishes were observed in a voyage to the 
Seychelle Islands, whence M. E JLienard 
brought back with him to the Mauritius a 
ChaMon of very varied colours, which M. A 
Lienard subsequently described under the 
name of Cfueiodon diverstcolor. M. Desjardins 
has stated, in a note, that the Mango fish, 
Polynemus longifilis^ Cuv. fiic Val-, is not found, 
as had been announced, in the Isle of France. 
And he adds that he has prepared an 
alphabetical index to the nine volumes of 
the * Histoire Natureile des Poissons* that 
bad then reached the Mauritius. M, Miigou 
has presented to the Museum of the Society 
a fragment of a ship's coppered keel pierced 
by the point of the upper jaw of a i/w/io- 
pfcorus, Cuv., which still remains infixed in it. 

M< Desjardins has contributed the only 
notices relative to the MoUusra which have 
consisted of short descriptioii.s of three spe- 
cies belonging to the island : on Octopus Oct, 
arenariuSf Desj., found in the shell of a Doh- 
um ; a Pupa, of a red and yellow colour ; and 
a small species of Heltctna. He has also as- 
certained the existence at the Mauritius of 
the Tomatella flammeftj Auct. 

To the same active member the Mauritius 
Natural History Society is indebted for 
the only entomological communication made 
to it in the fifth year of its existence ; it is a 
detailed description of a large species of lulus 
brought from the Seychelles, and charac- 
terized as the lulus Seychellurum, Desj. 

Specimens were exhibited of various Fishes^ 
forming part of a collection from Mauritius, 
presented to the Society by M. Julien Des- 
jardins, and forwarded by him at the same* 
time with the Rapports de la Society d* 
Histoire Natureile de Tile Maurice.*’ 
These were severally brought under the no- 
tice of the Meeting by Mr. Bennett, who 
called particular attention to the following, 
which he regarded as hitherto undescribed, 
and of which the characters are given in the 
” Proedfidings,” viz. 

Apogon taniopterus ; Acanthurus Des jar- 
dmn.Ruppelii, and Blochii ? Labrus spilonotus ; 
and Anampses lineolatus 

(To be continued ) 


THE INDIA REVIEW. 

Calcutta: February 15, 1837. 

ROAD^ AND PUBLIC WORKS IN 
INDIA. 

Much has been recently mooted by the 
press on the subject of roads. ^As we are in 
possession of an official aba t act statement 
of all important public works which have 
been constructed in India or are at present 
in progress, such as canals 'or roads, since 
the renewal of the former East India Com- 
pany’s charter, we proceed to show how far 
our rule has promoted commercial inter- 
course by supplying the important deside- 
rata, especially the want of roads : observe for 
instance the reinurkable work which has, wr 
believe, been completed, — we mean the con 
structioii in 1812 of a road from Calcutta to 
Juggurnauth, upwards of 300 inile.s in length, 
with branches to the priiuupal towns near 
which it passes. It is rather unfortunate for 
thqjie who would plead tliis work as proof tliat 
commercial mtercoursc has been encouraged, 
that Ibis road leads to the foulest sink of 
idolatry ever exhibited i^^y known part 
of the world. Tlie foIIwWg however is the 
ab'^tract of the monument.^ of British im- 
provements from 1813 to 1831. 

3Bi:i : 

The excnvntiau of a canal, connecting tht 

Gauges and Buprnttee rivers : completed. 

Operations for the improvement of th* 
navigation of the Nuddea rivers by dredging, 
removal of rocks, &c. : still continued in 
every dry seascMi. 

1814 : 

The erection of two bridges on the estates 
of Rajah Ram Dyal Sing. 

he excavation of a tanli and erection of a 
bridge in Meerut. 

Repair of the Ahmednuggur aqueduct. 

( 'utting the western end of the nullah to the 
bridge at Gobru near Moorshedabad ; com- 
pleting the eastern cut, and filling up the road 
across the old nullah. 

Construction of a building for Divine wor- 
ship at Meerut. 

Construction of a pucka road, ten arched 
drains across certain roads, and a pucka ghaut 
to a tank in the Cooley Bazar. 

The military road from Calcutta to Bena- 
res restored to its original width, repaired, 
and several small bridges erected ; the roa 
also continued to Range Ghaut. 

Construction of a pucka road from Allahn 
bad to Burdwan. 
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Raising and repairing a road from Puttah 
Gbautj which joins the military road near 
HurripBul. 

1815 : 

Laying down mooring chains*, and construc- 
tion of a depdt for marine stores at Saugor. 
Completion of the town hall. 

Erection of a mausoleum at Ghazeepore, 
to the memory of Marquis Cornwallis. 

Erection of lighthouses at Saugor Island. 
Point Palmyras, and certain floating lights 
there *, likewise 'of one at the isiand of Muya< 
poor. (In 1821 the construction of the light- 
house at Saugor was abandoned, and one on 
Edmonstone’s l|land authorized in its stead , 
which was also afterwards abandoned, and a 
second lighthouse on Moyapoor constructed.) 

Building a bridge over the nullah at Mee- 
rut. 

Cutting a road twelve feet wide for beasts 
of burthen from Uumource to Aluiorah, and 
building bridges. 

1816 : 

The clearing of the island of Saugor au- 
thorised. 

Rebuilding the hou*4es of the botanical 
garden. 

Establishment of a native hospital at Patna 
Erection of a lighthouse at Kedgeree 
Repairs and alterations to the government 
houses at Calcutta, and in the park at Bar- 
rackpore, and erecting guard-rooms and sta- 
bling for the body guard • completed in ig?27. 

1817 : 

Repair of an ancient aqueduct in the Deyra 
Dhoon. 

Restoration of the Delhi canal : completed. 
Restoration of a canal in Goruckpoie 
Construction of a new road at Moochu- 
collah. 

Erection of telegraphs between Calcutta 
and Nagporc 

( onstr action of a road from Tondah to 
Bumouree 

Cnm{>letion of the new road from Patna to 
Gyah. 

The road from Pultah Ghaut to the mili- 
tary road near Hurripaul widened, 

1818 ; 

Eight bridjjes built for the entrances on 
the land side of the city of Delhi. 

The road repaired between Mahratta bndp^r, 
(’alculta, and a bridge connecting the main 
road with the gate of the hospital at Duin 
Dum. 

Construction of a well in the centre of the 
proposed Cungc at Bumouree and Tondah 
(this work was in 1820 abandoned, in consc- 
qnence of the unhealthiness of the situation) ; 
road leading from Calcutta to Dura Dum 
repaired. 

Construction of a road Irom Puttah Ghaut 
to Hurripaul. 

The road between Patna and Shchargotty 
raised, and drains and watercourses added 
for the purpose of promoting cultivation. 
1818 : „ • 
Construction of a chapel at Benares. 
Extension as far as Rudcrporc of the road 
constructed from Bumouree to i'ondah in 


Kumaoon, for the purpose of opening a com- 
munication between the Plains and Almorah. 

Repairing the bridge over the Ramgunga, 
and constructing anew bridge over the Soor- 
joo rivers in Kumaoon 
1820 : 

Ere^ion of an exchange by the merchants 
of Calcutta on a site of ground granted by 
government. ’ 

Formation of a botanical garden at Saha- 
runpore- 

Construction of part of a road from the 
Barrackpure cantonments to a spot opposite 
the village of Buddee Pautee, where lime- 
kilns have been constructed 

Construction of sangha bridges over the 
Bulle^h and Soownl rivers in Kumaoon. 

Sinking two pucka wells at Deyrah in the 
Dhoon. 

1821 ; 

Measures for building a Scutch church (St. 
Andrew’s), and a grant of government in aid 
of its erection, which wa.s completed in 1824. 

Erection of two chapels at Benares and 
Dacca; also, 

('oinplction of a new chapel at Futty;;hur. 
Construction of a church at Foit William, 
and of a new chapel at Calcutta* 

Measures adopted for improving the routes 
of communic'ition between the principal posi- 
tions of the army, by opening and repairing 
roads at and between tl»e following -.stations, 
so as to make tliem available during the dry. 
.soHsou for any description of transport car- 
nage ; 1 iz. 

From Agra to Mliow tid Lakherec and 
Mokii.' '.u. > 1 . 

From Mhow to Delhi, by Neemutch and 
Nii*'seeraba(l. 

Flora Asseerghur to llussingabad, thence 
to Mhow rui Muridlasir, and to Nagpore 
vui Berhampore and EdicUpoor- 

From Cawnpore to Saugor through Bundle- 
cund, and thence to Nagpore by two routes, 
vi: by .hibblepore, and by Hussing.ibad 
From Calcutta to Nagpore. through the 
Singboom country 
1822. 

Excavation of a canal to unite the Hoogh- 
ly with the Gjuges, throui^h the Salt-water 
I,ake ( This work was proposed in this 
year, and the linj surveyed but the opera- 
lions were only commenced in 1029 ) 

Additional mornings laid down at Kedgeree, 
Measaics for the survey and improve- 
ment of the port of Cuttack- 

Arrangement respecting the mooring.s laid 
down oflF the esplanade for government ves- 
sels, sanctioned. 

Formation of a teak and sissoo plantations 
at Bauleah, Sylliet, and the .lunglc Mehals. 

Construction of a line of telegraphs from 
Fort William toChunai. 

Construction of a road from Chil'tea to 
Howel Baugh in Kumaoon for mules and ta- 
toos for commercial purposes, and more parti- 
cularly for faciiitatiug the commerce between 
Turtary and the riains. 
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Three new SEDgha bridgee built, and a 
fourth reconstructed, over the rivers in the 
KuHiBOon district. 

Increased means employed for making a 
part of the new road from Calcutta to Nag- 
pore viA Sumbulpore. 

Construction to Puttah of the neW' road 
from Barrackpore to Buddy Pautec. 

lela : 

Gonstructidn of a hospital for the pilgrims 
resorting to Juggurnaut. 

Excavation of a canal to unite the Damra 
and Churramnnnee rivers : still in progress. 

Re-opening of Ferose Shah's canal in 
Delhi: completed 

Restoration of Zabita Khan's canal in the 
Upper Dooab, < 

'The course of AM Murdher's canal drawn 
into Delhi. 

Works on the Rcetabuldee hills 

Construction of buildings on the eastern 
bank of the Hooghly, and of pucka pillars as 
beacons to be made subservient to telegraphic 
communication. 

Execution of certain works at Diamond 
Harbonr ; moorings at the new anchorage ; 
bridle chains and spiral buoys for the anchor- 
age westward of the Kanacka river- 

Erection of a new mint at Calcutta : now 
in progress. 

1824 : 

Wooden bridge built across the river Pabur 
at Raeen; military road between Nagporc 
and Ryeporc. _ ^ , 

Erection of a chapel at Dum Duin, and 
another at Meerut. 

Construction of two churches at Cawnport. 

Erection of a church at Dacca 

Erection of an additional church at Cal- 
cutta. 

Erectionof a church at Burdwan. 

The Cutcha sides of the road from Dum 
Dum to Shaum Bazar bridge, raised and 
turfed ; revetments of timber and planking 
as an embankment to the Ganges at Dina- 
pore, to preserve public buildings. 

Construction of two new tanks at Nussce- 
rabad. 

Construction of a new road from Mirza- 
pore to Saugor, Jubbulpore, Nagpore, and 
Omrawatty to Bhopalpore, Mhow, &c. 

1825 ; 

Establishment of a botanical garden at 
Singapore ; erection of bungalows and ser- 
ales for travellers in the military road from 
Calcutta to Benares. 

Replacing certain bunds destroyed by thC 
torrents from the Damooda river, and repair- 
ing the damage done to the military roads 
beWeen Hurripuul and the eastern bank oi 
the river. 

A road constructed from Cuttack to Pada- 
moondy or Aliva ; particularly desirable for 
the transit of military stores at all seasons. 

Two pudta bridges over two nullahs on 
the road to Jaugemow at Cawnpore. 

1826 : 

Erection of a aew Madrissa, or Mahomedan 
college, in Calcutta* 


Erection of a new Sanscrit college in 
Calcutta. 

Construction of a new dawk road between 
the presidency and the new anchorage. 

Construction af ^ rope suspension bridges , 
known afterwards as ** Shakesperiau Bridg- 
es," was first introduced. 

Additions, alterations, and repairs to the 
Lower Orphan School at Allipore- 

Construction of two bridges over the Siug- 
hea Khal, and Sodepore Khal nullahs, on the 
new Benares load. * ' 

1827 : 

Improvements of the dawk road, through 
Shakespeare's Pass to Channel Creek, and 
the construction of a Shakdsperian bridge 
over the Kowai* Torrent on the Benares 
road. 

A new building for the Madrissa or Ma- 
homedan college. 

Erection of the Hindoo college : completed 

Four shakesperiau bridges thrown over 
the Ramgunga.Kummce, and Ramghur rivers. 
182B : 

Operations for the removal of the rocks 
which obstruct the uavigation of the Jumna : 
still in progress. 

Erection of staging bungalows on the road 
from Shergotty to Gya, and thence to Patna 

Erection of an asylum at Benares for the 
destitute and blind, by Rajah Kali Shunker 
Ghosaul, the expences of which in part are to 
be defrayed by goverument. 

Construction of three beacons towards the 
eastein end of the Straits of Malacca. 

Construction of abridge and boundary pil- 
lars nt Agra. 

Nine iron chain bridges thrown over the 
rivers in the province of Kumaoon 
t. 1829: 

The formation of roads in the districts of 
Jounsai auM Bbowar. 

Construction of a road from Balasorc to 
the sea-bcach. 

1630: 

Formation of a new road from Cuttack to 
Ganjam via KUoordah, intended as a high 
road of communication between Bengal aud 
Fort St. George : in progress. 

Construction of the Jyntaroad. 

A road to be constructed etd Hooghly and 
Btfrdwan to Bancooruh : now in progics'^ 

Staging bungalows and seraies at Gopec- 
gunge, Allahabad, Shajadpore, Futteepore, 
Cawnpore, Koostan, and Gya : now in pro- 
gress. 

Telegraphic towers on the semaphore prin- 
ciple at Kedgeree lighthouse, Coverd^e’s 
Tree, Mud Point, Moyapoor, Fort William, 
and at Middle and Diamond Points : now in 
progress. 

Two pucka wells constructed at Meerut, 
one for the use of the natives, and for water- 
ing the roads of cantonments ; and the other 
for the use of the public libraries- 

CoDstruciion of a small bridge of n asonry 
over a branch of the Nuoteah nullah, near 
Bareilly ; also bunds for securing the cast 
bank of the same nullah. 
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1831 : * 

The ** Strand Road** at Calcutta, towards 
the completion of which, Court’s contribu- 
tion has been requested.” 

In onr next we shall ^ mtice the public 
works in Madras and Bombay, as well as 
the surveys which have been effected. 

BORING.— FORT WILLIAM. 

A brass plumb by the breaking of the 
string having remained at the bottom of 
the tubes usbd for the artesian spring in 
Fort William, among other means adoptej 
to bring it up, a mud shell -augur was used 
to push it out of the way or to raise it . 
having laid hold of it, the force required 
to bring it up was so great as to break the 
shoulders of the instrument. The Sappers 
and Miners, we are happy to say, have suc- 
ceeded in bringing it up from a depth of 
326 feet, by breaking of the valve at B. 
(see plate VI, fig. 14 and 15,) and disen. 
gaging the plumb by means of a jumper ^ 
after which the conical worm-augijr laid 
bold of the hinge of the valve of the mud 
shell-augur, the cutters of which wbre bro- 
ken off. 

The greatest praise is due to the Sappers 
who superintended, for their unremitting 
attention to the work. It is believed no da- 
mage has been done to the lubes, and we 
have no doubt, by the same talent and per- 
severance wliich have been hitherto evinced 
in this great scientific undertaking, tha^ 
they will now get to the depth at which 
water will be found. 


LIKENESSES OF DISTINGUISHED 
INDIVIDUALS. 

We have in our possession some very 
correct likenesses of distinguished individu- 
als who have lately left India, and of others 
who are still residing in this country : we 
shall give one or two every month. 

There are some persons to whom deep 
Bcienttflc research and mechanical discoveries 
have no particular allure merits. By making 
ourpublicationinterestingin every particular, 

we hope to win them to the love of studies 


of not less importance to themselves than 
to the community at large. 


FLOUR-MAKING RECOMMENDED 
AS AN EMPLOYMENT FOR THE 

PbOR. 

» 

We beg to call the attenfion of the Go- 
vernment and the District Charitable Com - 
mittee to Hebert’s ilour-raaker, described in 
our present number and illustrated by a 
drawing. It appears to us that much good 
w<9uld be effected, were the prisoners now in 
our native jails employed in flour and rope, 
rather than in road -making, on which, in our 
opinion, proper work people alone should be 
employed. 

To guard against the imposition of those 
who prefer idleness to industry, we conceive 
Hebert’s flour-maker might be used by the 
District Charitable Committee os profitable 
occupation for such as are dependant upon 
its bounty, on account of not obtaining 
employment elsewhere. Were the society 
to which we allude to rent a work- 
house, rope-making, cotton-spining, and 
other profitable labour might be introduced, 
and large returns for their present expendi- 
ture secured, and by extending such means 
of dojng good give a moral character to 
the people and enforce permanent habilb of 
industry and a thirst' for improvement. 

LORD AUCKLAND’S FOURTH 
SCIENTIFIC PARTY. 

January 14, 1837. 

At this meeting Dr. O’Shaughnessy per- 
formed part of the eigth series of Farraday’s 
experimental researches, which will be 
found described at page 18 of our Review. 
He also exhibited, with much better effect 
than on the former occasion, his wo rking 
model of a machine, producing moving pow- 
er by the application of electro -magnetic 
influence. Several splendid specimens of fos- 
sils were on the table, especially those 
considered to be new genera, others which 
Captain Cantley and Dr. Falconer have 
called sevatheriumy found by them in the 
Sewalik hills. 
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There were several mineralogical speci- 
mens from New South WaleSyalso some birds 
collected by Mr. Cracroft ; among the latter 
was a beautiful specimen of the white hawk. 

From Mr. Irwin a fine specimen of the ornitho- 

r 


rynchus. Two boxes exhibiting numerou^ 
kindsof timber collected atTavoybyT. Main, 
gy, Esq. Upon the same table were displayed 
some highly finished drawings of fishes pecu- 
liar to India, by Dr. Cantor. 


• PROGRESS OF SCIENCE, 

t- .> 

AS APPLICABLE TO THE ARTS AND MANUFACTURES; TO COMMERCE 
AND TO AGRICULTURE. 


TO JOHN HEATUCOAT, OF TIVER- 
TON, IN THE COUNTY OF DEVON, 
ESa., FOR HIS INVENTION OF 
CERTAIN NEW AND IMPROVED 
METHODS OF DRAINING AND 
CULTIVATING LAND, AND NEW 
OR IMPROVED MACHINERY AND 
APPARATUS APPLICABLE THERE- 
TO ; WHICH MACHINERY AND 
APPARATUS MAY BE APPLIED TO 
DIVERS OTHER USEFUL PUR- 
POSES. 

Sealed 15th May, 1832. 

The subject of this patent is, in a nation- 
al point of view, particularly as regards Ire- 
land, one of the most important tliat has been 
introduced to the public. It is principally 
designed to afford the means of cultivat- 
ing such boggy waste lands as are of too 
spongy a character to sustain the feet of 
horses. 

The apparatus consists principally of a 
locomotive steam-engine sustained upon a 
platform, which moves very slowly over the 
surface of the bog, upon a very broad end- 
less band, which is nearly impervious to 
water, and presents such an extended sur- 
face as to prevent its sinking. From this 
machine ploughs and other implements 
of husbandry for cutting and turning 
over the surface of the mos# are worlC- 
ed out and in, to the distance of a quarter 
of a mile on each side at right angles to the 
course in which the engine is slowly advan- 
cing, and the power of the steam impels the 
ploughs in place of horse or other manual 
labour. 

Upon the merits of this invention and its 
important advantages volumes might be 
written, and no doubt will be *, but our limits 
at present only allow us to give the details 
of the contrivanlies as set out in the speci- 
fication, observing, however, that we have 
withheld our report under the expectation of 


being enabled to speak practically of the 
effect of its operation. 

We have several times within the last 
two years witnessed tlie action of the ma- 
chinery upon Red Moss, near Bolton-le- 
Moors, in Lancashire, under the super- 
intendence of a skilful engineer, Mr. 
Josiah Parks, and have now the satisfaction- 
of communicating to our readers the fact of 
its most unqualified success. 

The new or improved methods of drain- 
ing and cultivating land, consists in the 
employment of certain machinery and ap- 
paratus to be worked by steam or other 
power, for the purpose of ploughing, cut- 
ting, rplling, harrowing, trenching, and 
draining lands, and for effecting other ope- 
rations of husbandry as are or may be per- 
formed by traction, which machinery and 
apparatus is particularly adapted for use on 
lands which cannot be so conveniently 
worked and tilled in the ordinary manner 
by the agency^of horses or other cattle. 

This machinery or apparatus consists of 
a carriage with* a steam-engine, or other 
motive engine mounted thereon ; and also 
of auxiliary machines or apparatus, sup- 
porting and conducting extended ropes, 
bands, or chains, at a distance from the 
motive engine. 

The power of the engine is designed to 
to draw ploughs and other agricultural im- 
plements to and fro, between the principal 
and auxiliary carriages at right angles, or 
any other convenient angles, and also to 
give locomotion to the principal carriage in 
which the engine is mounted. 

In order to render my methods more 
evident, 1 shall proceed to describe the 
general features of my machinery or ap- 
paratus, with the objects they are intended 
to effect, and some of the variations and 
modifications of which they are susceptible. 

First, 1 employe carriage of large dimen- 
sions, designed for the support of a steam- 
engine, or other machinery, capable of 
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generating or communicating motive power ; 
this carriage is mounted on a senes ol' wheels, 
which conduct an endless flexible floor rail- 
road or way, within and^ upon whicli the 
carriage travels. • 

The endless flexible floor, rail-roud, or 
way, affords an extremely broad and ex- 
tended surface, for the purpose of sustain- 
ing a carriage of great weight upon soft, 
swampy, boiggy, or unstably land. 

Secondly, in place of the series of wheels 
and broad flexible endless floor, rail-road, 
or way, I substitute, in certain cases, 
rollers or cfhims, presenting considerable 
surfaces to the ground ; I employ carriages 
mounted on such broad rollers or drums on 
lands or soils which naturally possess or 
have acquired sufficient solidity to sustain 
their weight. 

Thirdly, I modify the carriage by mounting 
it upon wheels suitable for travelling on 
laud of a sufficiently firm and compact 
nature, in order to simplify the application 
of the machinery and apparatus to the 
culture of such soils. 

Fourthly, I employ auxiliary carriages, 
which I place on each side of the principal 
carriage, at a distance from and parallel 
therewith, and by means of ropes, fcands, 
chains, or other media of traction, issuing 
from and actuated by the machinery of the 
principal carriage ; and passing round a 
wheel, pulley, or barrel, on the auxiliary 
carriages, I drag the jdoughs or other agri- 
cultural implements to and fro between the 
said principal carriage and auxiliary car- 
riages at right angles, or at any other con- 
venient angles, to the line of progress of the 
principal carriage. By these^ means, a wide 
extent of land is brought under operation 
by my machinery and apparatus. 

These auxiliary carriages are mounted on 
wheels, rollers, drums, or flexible floors, 
rail-roads, or ways, similar to those provided 
for the principal carriage, and suitable to 
various soils, by which means they an! ca- 
pable of being made to advance or retro- 
grade as circumstances may requrie. 

Upon the platform of the principal car- 
riage described under the first, second, and' 
third beads, 1 fix a boiler and the several 
parts of a steam-engine or other actuating 
machinery, which, through the agency of 
wheels and suitable gearing, I employ for 
the purpose of giving locomotion to the 
carriage in its longitudinal direction, and 
also for driving the drums or barrels, that 
work the track ropes, bands, or chains, 
which draw the ploughs or other implements 
to and fro between the principal carriage 
and the auxiliary carriage. 


In the accompanying drawings, see Plate 
5, the same letters are used to denote 
similar jiarts in all the figures. Fig. 1 , is a 
plan or horizontal view of the skeleton or 
frame of the jirincipal carriage, showing 
t wc A' e large wheels, a, u, a, and also twenty- 
four wheels, A, A, A, of smaller diameter, 
sui>porting the carriage. THese wheels aie 
fixed upon shafts lying tratisverscly to the 
length of the carriage, the shafts of the 
larger wheels being mounted on pedestals 
standing upon the uj)per beams or timbers, 
of w'bich the framing of the carriage is con- 
structed, and those of the smaller wheels 
turning in jiedostals fixed on the lower 
beams of the framing, r 

Round the six wheels a, a, a, and under 
the twelve smaller w'heels b, Z>, hj on each 
side of the carriage, an endless flexible floor 
is extended, the upper jiart being removed 
in this figure the better to show the parts ; 
the weight of the upper part of these floors 
being sustained in the middle by wheels 
placed at suitable distances, to allow the iron 
plates of the endless floor, hereinafter de- 
scribed, to rest upon and pass over them, as 
shown in the side elevation of the locomo- 
tive engine at tig. 3, and which wheels are 
supported from the platform of the carriage. 

This endless flexible floor c, c, c, 1 pro- 
pose to make of painted or tarred sailcloth, 
which is stretched transversely by the bars 
of wood </, d, bolted at intervals to endless 
strips of sheet iron e, e, upon which strips 
or bands of iron the wheels run. 

The heads of the bolts by which the 
stretchers are connected with the iron bands 
(excepting those which would come in 
contact with the teeth of the spire wheels 
m, and n,) are made so long as to project 
inwards about two inches ; the space 
between the heads of each pair of bolts is 
somewhat greater than the width of the 
rims of the wheels, and the insides of the 
heads arc bevelled in order to allow the 
wheels to enter more freely between them. 
Thus the bol(% serve not only to unite the 
several parts of the flexible floors, (that is 
to say) the endless iron bands and trans- 
verse wood stretchers with the sailcloth 
held firmly between them, but also to keep 
the iron bands in the tracks of the wheels. 

’ In some cases I propose to dispense with 
the sailcloth, and in lieu thereof to use a 
greater number of wooden stretchers, placed 
as near to each other as may be necessary, 
in order to bear the weight of the carriage, 
and prevent its sinking too deeply into the 
land or soil. The construction of the endless 
flexible floor is represented in several of the 
annexed figures. 
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Fig. 2, is a homontal view of tlve loco- 
motive carriage, exhibiting the ])latfomi or 
floor on which the boUer, the engine, the 
gearing, and other machinery, are fixed. 

In the side elevation, fig. 3, the boiler and 
one of the 8team>engines, with its apflend- 
ages, is exhibited; and in fig. 4, which 4a 
also a side elevation, the mode of mounting 
and driving one of the track' rope barrels 
only is represented. Fig. 5, is an end 
view of the locomotive carriage and engine, 
exhibiting the endless flexible floors passing 
over the wheels. 

Tlie auxiliary carriage is shown in a plan 
or horizontal view at fig. 6, and in side^rie- 
ration at fl^. 7. It is mounted on broad 
rims or rollers, and exhibits the wheel or 
pulley round which the cord is passed from 
the jjrincipal carriage. 

Fig. 8, is a plan or field view, upon a 
very minute sc^e, of the relative position 
of the principal and auxiliary carriages, as 
they arc to be employed, together with the 
manner in which the power of the engine 
is communicated to the ploughs or other 
implements, through the agency of the track 
ropes, bands, or chains. 

I intend, wherever the surface of the land 
operated upon shall permit, to make drains 
on each side of the track of the carriages, as 
represented in fig. 8, which drains will 
serve the double purpose of laying dry the 
roadways on which the carriages travel, and 
of receiving and discharging the W’ater 
issuing from the drains which may require 
to be made between the parallel roadways of 
the principal and auxiliary carriages. These 
drains, being at right angles to the road- 
V. ays, may be formed in part by the traction 
of draining ploughs, or other suitable im- 
plements of drainage, by the steam-engine, 
and their intersections with the roadway 
uiaiiis may be completed by hand labour. I 
also intend to lay down these roadways in 
grass or herbage, which will be benefitted, 
rather than injured, by the passage of the 
carriages over its surface, l^is application 
of my invention is more particularly suitable 
to bogs and mosses, which, from their 
extent, will admit of being laid on a plan of 
parallel roadways at given distances, cross-* 
ed at right angles by similar roadways. 
These arrangements will prevent the expense 
of coDStracting hard stone roads : no land 
will be lost, as I contemplate that the culti- 
vation, by my machinery and apparatus, of 
such lands, will be more economical and 
coBvenienC than the employment of horses 
and other cattle, even after they shall have 
acqtiired suffleieDt solidity to bear horses 
or other cattle, and carriages of the ordinary 
description. 


The steam-engine, which I deem moat 
convenient for the purposes of this inven- 
tion, is constructed upon the high-pressure 
principle, with two horizontal cylinders, 
which, through uidir connecting rods, give 
motion to the crank shaft.' 

The steam whereby the pistons are 
worked is generated in a boiler a, and 
passes from thence through pipes b, b, to 
the induction^ ^alves and c^^nders c, o, 
which are fhrnished with suttable valves, 
and the eduction steam is discharged from 
the cylinders after each stroke by the pipes 
n, D, into the chimney e, u. •The boiler is 
supplied with water by the force pumps f, f, 
worked by rods attached to the slides of the 
piston rods. TJie power of the engine is 
communicated to the machinery by which 
the carriage is moved, and also to the machi- 
nery designed to work the ploughs and other 
apparatus for draining and tilling the land, 
through the agency of the crank shaft f. 

On tlie crank shaft /, there is a sliding 
pinion p, which, when thrown into gear 
with the wheel h, gives rotary motion to the 
train of wheels and pinions /i, i, / ; by 
which means the large spur wheel m, fixed 
on the shaft of the wheels a, a, will be 
driven round, and with it the wheels a, 
also. 

Upcni an elongation of the shaft of the 
pinion /, (which is broken off in the draw- 
ing, fig. 2, to avoid confusion, but shown 
by dots,) a similar pinion is fixed, which 
takes into the other -^pur wheel n ; and, 
consequenily, with the wheels a, connect- 
ed thereto, ^he endless floors or bauds will 
be' made to revolve simultaneously. Thus, 
by the connexion of the sliding pinion the 
carnage supporting the steam-engine and 
other maclnuery is, when required, made 
locomotive. 

At each extremity of the crank shaft/, 
there is a smafl spur pinion o, o, in gear with 
the wheels py p, fixed on the counter shaft 
7 , q. These counter shafts each carry a 
pair^of mitre wheels turning loosely thereon, 
which take into the teeth of a similar mitre 
wheel fixed on the end of the axle for each of 
the drums or barrels r, r. To these barrels 
track ropes, bands, or chains, are attached, 
for the purpose of drawing the ploughs, oi 
other implements, to and fro between the 
principal and auxiliary carriages. 

A clutch box 8y slides upon each of the 
counter shafts between the mitre wheels ; 
and when either of the barrels are to be put 
into operation, the clutch box must be sUd- 
den so as to 4ock it into one of the mitre 
wheels, which causes the barrel, by its rota- 
tion, to wind or coil the extended r^e or 
chain, and draw the plough, or other 
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ments attached thereto, over the ground. 
Of course it will be seen that the rotation of 
the barrels may be reversed by sliding the 
clutches into the opposite^mitre wheels. 

In order to work the ploughs or other 
implements, 1 first place the auxiliary car* 
riages at convenient distances from the 
principal or locomotive carriage, and parallel 
therewith, as shown in fig. 8, and then 
make fast one ^d of a rope, band, or chain, 
to each of the barrels r, r, on the locomotive 
carriage. I then coil thereon a quantity of 
the rope, band^ or chain, sufficient, when 
uncoiled, to extend from the principal to the 
auxiliary carriages. 1 then stretch out a 
continuation of such ropes, bands, or chains, 
to, and pass them round the pulleys or 
drums tf on the auxiliary carriages, bring- 
ing the ends back to the main carriage, and 
there make them fast to the barrels r, in 
such a way that when the barrels revolve, 
tl.e rope, band, or chain, may travel round 
the pulleys of the auxiliary carriages, one 
md of the ropes, bands, or chains, coiling 
oM the barrels r, whilst the other ends are 
uncoiling therefrom. 

To these track ropes, bands, or chains, I 
attach ploughs, or other agricultural iin^^lc- 
atid then (the steam-engine being at 
woik) 1 throw the barrels r, into gei^r by 
meins of the clutch boxes «, which will 
cause the ropes, bands, or chains, to travel 
(*ver the ‘spaces of ground between the main 
carriage, and the auxiliary carriages drawing 
the ploughs or other implemenls tlyough or 
JK'er the g» ound in the line or space com- 
prised between the principal and auxiliary 
carnages. 

When the plough or otliei implement 
shall have been drawn out to the required 
distance, it may be turned round by an at- 
tendant it the auxiliary carriage, and the 
barrel r, be made to revolve in an opposite 
direction, so as to cause the plough or other 
implement to be drawn baclc again towards 
the principal carnage. • 

It is evident that the train of wheels and 
pinions may be Sb arranged as to cause the 
carriage to be advanced or retrograded 
through a space equal to the width of tbe 
land operated upon, and completed by the 
plough, roller, harrow, or other implement, 
during the time occupied in the passage of 
such implement between the principal and 
auxiliary carriages. Or the principal car- 
nage may rest, during the time of perform- 
ing such operatioias, and be put in motion at 
required intervals, by throwing {he pinion 

on the crank shaft /, into and out of 
gear, with suitable trains of wheels. 

The auxiliary carriages must be advanced 
or retrograded at rates corresponding with 


the progress of the principal carriage, whe- 
ther the latter be moved continuously or at 
intervals : this may be effected through the 
pinion u, shown in tbe plan or horizontal 
view, fig. 6, which pinion takes into the 
teeth OT a wheel e, on the axle bearing the 
broad rollers or drums tc, w; fijpd, by turn- 
ing the axle of the pinion by ^ hand spike 
jc, the carriage will be moved. 

Another obvious mode of communicating 
motion, and one capable of giving various 
speeds to the auxiliary carriage, is the em- 
ployment of a train of wheels and pinions, 
actuated by winches, gearing into the spur 
wheei on the shafts, bearing the two drums 
or rollers. The auxiliary carriages must 
be sufficiently heavy to resist the drag or 
force exerted upon the cord, when the 
plough or other implement is drawn from 
the principal carriage towards it. In cases 
when a very great power may require to bo 
exerted, the auxiliary carriage must be 
weighted accordingly ; or it may occasion- 
ally be made fast to stakes fixed at proper 
distances in tbe soil by a cord or chain, so 
as to oppose the greatest resistance to the 
pull of the track rope : in other cases, 
where operations may have to he performed 
at considerable intervals or distances, the 
one from the other, and draining ploughs or 
other implements requiring great force may 
have to be used, the pulley, round which 
the cord pas:»es from the principal carriage, 
may be attached to stakes or posts driven 
in the soil at proper distances, or a porta- 
ble crane may be employed for tliis pur- 
pose. 

1 do not claim as any part of my invent 
tion,the particular construction of tlie steam- 
engine delineated. 1 have adopted it, as 
well suited for impelling the carriage, and 
for accomplishing the various objects of my 
invention ; but other forms of engines, as 
well as other agents than steam, may be 
applicable as a motive force. 

Upon mosses or bog lands, where coal or 
other fuel may b^too expensive, or too dif- 
ficult to obtain, I propose to use peat to 
work the engine ; in which case, it will be 
npccssary to make the furnace or fire-box of 
the boiler sutficieutly capacious, for con- 
taining such a quantity of this bulky kind of 
fuel as will produce the requiaite abundance 
and force of steam ; and us, in such situa- 
tion, water is at most times procurable from 
the drains, I propose to supply the boiler 
either directly from the drams, or from 
holes formed at convenient distances, by 
attaching a hose to the pipe of the pump. 

I do not intend to confine myself to the 
precise material or construction, arrange- 
ment or dimensions, of the parts of the 
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principal carriage, or auxiliary carriage or 
carriages, or to the distances at which such 
carriages are placed asunder, as shown in 
these drawings i nor to the manner in 
which the enginh is combined witli them. 

1 propose, in some cases, to make c»f a 
carriage having only one endless flexible 
floor, rail-road, or way ; and to place the 
engine on such carriage, instead of placing 
it between two endless flexible floors, as 
hereinbefore described ; in wVnch case, it 
will be necessary to pass the chimney in a 
horizontal direction, in order to clear the 
edge of the upper part of the cmiltss flexible 
floor, whence it may be raised vertically’ to 
the required height. 

I propose also to employ a modification 
of the carriage mounted on broad ndlers or 
drums, and impelled by a steam or orbir 
engine, and serving as a lipavy rolling 
machine, in order to consolnlatc the soil, or 
to break down lumps or clod«. 

I sometimes employ a carriage mounted 
on three broad rollers or drunT^, furnished 
with a steam-engine of small dimensions and 
compact form, as represented in Acs. and 
10. The power is to be corninuinc xted by 
suitable gearing to the two drum*?, and the 
machine may be direc ted into a new’ path, 
and be made to travel over f;•c^ll .eJoUiMl, 
after having reached the end of an cnelo«*uic 
or field, by turning the axis of the single 
drum at an angle to the axis of the two '.oi- 
lers or drums, by means of a rack and pinion 
acting on the bearing of one end of the ,i\is, 
the other end being mounted in an adjust- 
able bearing, as sbow'ii at f)g. 10. Tiir loolion 
of the engine nm«t then be i c\ jr.scd, and one. 
of the two rolU.is or drums lie disengaged 
from the engine, and allowed to turn freely 
upon its axis ; while the other is locked into 
the gearing ot the engine, and turned round 
by it. In this manner the inacbine maybe 
made to take up fiedi giomid, wiLlioul being 
turned completely roniul. 'J’liis maehine 
may also be emplfjyed to drag ploughb or 
other agricultural implements, in connexion 
with auxiliary c.iiriages, by adapting to it 
barrels fixed and worked in a manner similar 
to those already described : for thi« purpose, 
it may be necessary to apply a wheel iiv 
each side of the single rolb’r, in order to 
give suflicient stability to the coinage. 
These wheels are slinwn, dotted in fig. 10, 
as also the barrels. The wheels are mounted 
upon temporary axles bolted to the framing, 
BO as to be removed at pleasuie. 

The wheels, c, a, a, of the piincipal car- 
riage, are -represented as formed of wooden 
spokes and fellies, with naves of cast iron ; 
but 1 propose to make them stronger, in 
cases where the weight of the carriage and 
engines may require it, by filling in between 


the spokes with wood, so as to form com- 
plete discs ; or it may be still more advan- 
tageous to employ wheels of cast or wrought 
iron. 

In case the wlic^ls should have a tend- 
ency to slip round within the endless floor 
without carrying it with them, then the 
two inner straps of iron e, e, may be made 
with toeth or cogs fastened upon them at 
proper intervals, which shall ^ake into the 
Fjmees of the wheels m, n. ^ 

I have now described my new or improv- 
ed methods of draining or cultivating land, 
and have shown the manner in which 
the inai hinery and apparatus are to be ap- 
plied to the culture of various soils., 1 have 
Leforfi stated this invention to be especially 
serviceable on lands which cannot be so 
conveniently worked' and tilled in the ordi- 
nary manner by the agency of horses and 
other cattle. The cultivation of bogs or 
niobses, require more numerous drains than 
drier and firmer ground ; and, when horses 
or other cattle, are employed, it is necessary 
that most of the drains should be covered, 
in order to enable the horses or other cattle 
to])assovcT them ; but by the system of 
cultivation by traction obtained from motive 
powtr, combined with the arrangement of 
ll'-* principal and auxiliary carriages hercin- 
bef'on»explained, I am enabled not only to 
dram, \)longh, roll, and work the soil by 
suitable implements, without its being 
poaehfd or injured by the feet of horses or 
o:her cattle; and also to leave the drains 
open, by » hich they may be cleansed and 
deepened, as the w’ater shall subside and rlic 
land con.solidite. 

It, in the progress of these soils, boggy 
groiimU bi'come consolidated, all the original 
diaiiis, which 1 iiropose to make very nume- 
rous, .should no longer be nceessary, a por- 
tion of tliem may be filled up; and of the 
rtriiaindcr, such may be left open, and such 
covered, as circumstances of cultivation 
may require. 

As ivgaids the utility of thi.s invention in 
a national point of view, I* anticipate also 
that several advantages will result from 
the substitution of steam power for horses 
and other rattle, and from the use of peat 
as fuel for the steam-engines to be employed 
in the culture of mosses or bog lands: 
amongst the advantages, will be the abund- 
ant and profitable engagement of an unem- 
ployed population in the raising and pre- 
paring of peat for feeding the steam-engines, 
and as labourers in reclaiming and cultivat- 
ing lands w’flich are at present utterly un- 
productive ; and further, that the produce 
of the soil will be available as food for 
human beings, instead of being consumed 
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by horses and other cattle employed in thi 
cultivation. 

It will be obvious, as the principal car- 
riage hereinbefore described is capable of 
locomotion, and contains a^steam or other 
engine of power, that it* may be placed in 
convenient situations, where the power of 
such engines may be advantageously used 
for the working of corn mills, thftishing 
machines, chaff cutters, pumps, or other 
machinery.— im ihe^ Holla Chapel 
Office j Novemter^ 183.}.’*'] 

SiieciUcatiuu drawn by Messrs. Newtun and 
Berry. 

“ During tl#e 'Whitsuntide recess of Par- 
liament, a numerous assemblage of gentle- 
men from different parts of the country at- 
tended ft> witness au exhibition of this novel 
and interestnig invention ; amongst whom 
were Mr. M. L. Chapman, M. P., Mr. T. 
Chapman, Mr. 11. Handley, M. P., Mr. 
J. peatherstone, of Griflinstown-liouse, 
Westmeath (an enterprising and successful 
bog-recldimti Mr. P. Pi own, of W'elbourn, 
Ijiucolnsliire, Mr. James Smith, of Dcan- 
ston, near Stirling (well known to the inc- 
elidiiical world by his ingenious inventions, 
applied both to agriculture and inanufae- 
tuies;, Mr. B. Hick, and Mr. P. KothwcU, 
engiiieeis, with other experienced judi^s of 
uiechanical contrivances. These geiiUeniea 
were unanimous in pronouncing the ^men- 
tion to be the germ of great iniiirovcments 
in the science and jn-aciicc ol agriculture, 
as well as eminently fitted loi the puiticular 
purpose to winch ii has, in the tirsl instance, 
been applied. I’wo ploughs different 
construe* lOii were put in action, to the 
adinirutiofi of the .speeLutors ; ^larticularly 
the one last invented, winch is Uouble-act- 
ing, or made with two sliares 4ii the same 
plane, so that it returns at the end of a 
‘bout,' taking a new furrow , without loss 
of time. The perfect incciiauism of this 
plough — the action of the working coulters 
and under-cutting knives, which divide 
every opposing tilne of the moss — the 
breadth and depth of the furrow tiiwied 
over — the application of a new and.ulmir.ihle 
means of tiuclion, msteiid of ehaui.s or lojies 
— together with tlie taeility with which the 
machine is managed, and the yiower applied 
to the plough, especially interested and 
surprised ail present. The speed at which 
the plough tiavclled was two miles and a 
half per hour, turning furrows eighteen 
inches broad by nine inches in dejith, and 
completely reversing the surface. Each 
furrow of two hundred and twenty yards in 


* III tbM insfnn< e, eighteen months have 
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length was performed in somewhat less than 
three iiiiiiutes ; so tlui in a working Jay of 
twelve houra this single in, v’hine would, with 
two ploughs, turn over ten acres of bog 
land. 

Ti'c inacliinc which bears the steam- 
cngin5i> is itself locomotive ; but as the 
])loughs are moved at right angles to its line 
of progiv'^.,, liot Jugged aft"^- it, the mu- 
chim* Juis to advance only the width of a 
tuirow, v:z. Ci.;liLeen inches, v/hilst the 
ploughs have travelle i a quarter of a mile ; 
in other vvoids, LUt, niarlnne has to be mov- 
ed only eh v.„ii yaid.s in the time that the 
plouglio have tuvclEd live and u iialf miles, 
and#Luincd over .a sLaliite acre of land. 
This is, in truth, the piinie distinguishing 
leatuje of the iiivcution ; it the contriv- 
ance on wliicli Llie gonl V' of its uuthoi i«i 
moie particul.f ly stamp jd, auJ which .seems 
to he Cahuiitiul to the economical application 
of steam to iiu^baiidry ; lor it is evident, 
Lha w^ie It rcqiiiflUe to inijiel the machine 
with u velocity equal to that of the ploughs, 
by diaggiiig them with it, a greiil, jiropor- 
tion Of the <-.iigiiua would be ubeless>ly ex- 
pend*, d. 

Another valuable property ajqiertaining 
to tin. maeliiuc, and wliiv h confluccs greal- 
Iv tv) ts economy as a OogcultivaLor, i , that 
n loquiiv.. no ])ievious o’lfl.y lu lilt; i'oiiiia- 
tion ol ruau., lu prep.iiacion of any kind, 
fu’^thc ih.m a duin on each aide ofic. That 
aiocoinolut machine of t^ueh grcut dimen- 
sioiia and pow.n '.oiild be: .-o coiialructed as 
to travel Oil nunc riw bog, was an excellence 
the lu.nc ..iqn.ana't d, .la it was unexpected, 
bv tho-'C j»c: 3v)ns vv ho are conversant with 
th«- soil, uU'vUihle nature ot bog. The Irish 
geiitleiucn pr...senL a! o pio'iounccd Red 
Aloos tube a tair bpccii-iuii of Ihegicii mass 
of the flat, red, lilu'oiis Ooga oi h eland, and 
that neithei tin m-udurie nor tliC ploughs 
would have any thiiieuUn's to encounter in 
tha( euuLiirv', winch had not been already 
ovcieoaicuii Rcvl Mos.s, the held of exjjeu- 
ment. Th'' engines ore e ipaLle of woi kiii'g 
up to fifty hoisttS pow’i r ; buL the opeiatioud 
buhsequent to ploughiu j will lequire a siiudl 
force coiupaicd w'lili that necessary for 
bieakti.g Uj) tlie suriiee oi the bogs, to the 
‘depth and at the Siieed etfoeteJ by these 
jiloughs. 'I'he pcvviM- ron.suiiu^d by 
plough lb e»timau;d at iibont t Aclve horses ; 
and th.; weight ot the .md op.'rat*ed upon 
by the plaugli, fiom point to heel, is not 
less than three hundred jiuu.ids. The boil- 
er is of unusually huge diinenslons for lo- 
comotive engiuco, being .suited io the use of 
peat as fuel, so th.iL the cuiluri’ of a hog wdll 
be efl'ecleu by the piwduce ot its drains. At 
Red Moss, however, coals are so cheap, be- 
ing found contiguous to and even under it, 
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that they are used in preference to turf. 
Eight men are required for the management 
of the machine and the two ploughs, or at 
the rate of nearly one man per acre ; but 
it must, be understood that this number 
of men will only be required for the first 
heavy process, and has no relation to any 
subsequent operations in the cultivation of 
bogs, nor to &e application of the invent 
tion to the culture of hard lands. 

After passing a sufficient time on the 
Moss to witness the exhibition of the 
ploughs, and the various other functions 
and properties of the machine, the party 
expressed to Mr. Heathcoat the extreme 
pleasure they had received, and their carn> 
est hope that he would extend the sphen^ of 
his exertions by applying the invention to 
the culture of stiff clay soils ; and more 
especially, to carry into effect those im- 
portant operations of sub-soil ploughing 
and improved drainage recently introduced 
to the agricultural world by Mr. Smith, of 
Deauston. To effect these processes great 
power is essential ; and it was evident that 
Mr. Heathcoat’ s invention was equally 
well adapted to them, and would be attend- 
ed with results no less important than 
those which will arise from its application 
to the reclamation and culture of bogs,” — ^ 
London Journal, 

TO JOHN ERICSSON, OF THE NEW- 
ROAD, IN THE COUNTY OF MID- 
DLESEX, ENGINEER, FOR HIS 
IMPROVED ENGINE FOR COM- 
MUNICATING POWER FOR ME- 
CHANICAL PURPOSES. 

Sealed 24th July, 1830. 

This invention is a steam wheel or rotary 
steam-engine : it consists of a tight circular 
box or chamber, within which another hol- 
low circular box is intended to revolve. 
The outer box or chamber is made station- 
ary, by being mounted upon a frame or 
standard. Theinner box, called a fly drum, 
is fixed upon a revolving axle which extends 
through the former, its ends bearing upon 
anti-friction rollers. Three radial wings or 
partitions, as steam stops, are introduced 
within the rotary drum ; but they are in-^ 
dependent of it, being affixed to, and made 
stationary with, the outer box. 

Plate 5, fig. 11, represents a sectional 
elevation taken through the machine in the 
direction of its axis; a, a, u, is the box or 
outer chamber, into which steam is admitted 
by the pipe b. The box or chamber o, is 
made stationary, being fixed upon a base 
with end frame and standard. Through this 
chamber q shaft or axle c, is passed, bearing 
upon anti-fnetion rollers at its ends ; and 


this shaft c, the inner box, called the fly 
drum d, d, is attached by flanges. Three 
radial partitions or wings e, c, e, shown in 
fig. 12, are fixed upon a boss or collar /*, 
and made stationary, by the collar being 
attached to thJ auter box, and the axle 
passing through it. The fly drum encloses 
these wings, but is enabled to revolve freely 
round^hem. 

Steam being introduced into the external 
box a, it passes through slots, or openings 
into the fly di^m, and from thence escapes 
by ah aperture near the axle into the exit 
chamber and eduction pipe p, g. 

It is intended that the steam, when in 
'the inner box, shall press against the sta- 
tionary partitions or wings e, e, e, and also 
against inclined planes on the sidls of the 
openings or induction apertures, by the 
force and resistance against which the fly 
drum is intended to be made to revolve, and, 
by the rotation of its shaft or axle, to com- 
municate a power capable of driving other 
machinery. 

The Patentee observes, ” It will be seen 
that the wings c, e. must have notches or 
spaces cut in them, lo allow the channels to 
pass by them in the course of the revolution 
pf the fly drum. With reference to these 
chai^iels, it is absolutely necessary to ob- 
serve, that they must be so constructed, 
that the length of the channel shall always 
exceed its depth, in such proportion that the 
channel itself shall always move at a greater 
speed than the steam acting against ith 
bottom ; for when the length is to the depth 
as two for, one, the motion of the acting 
steam toward the bottom of the channel, 
will only be* one-half as rapid as the motion 
of the channel itself,” 

It is unnecessary for us further to recite 
the Patentee's details and comments upon 
this invention, as it must be perfectly ob- 
vious in what way he proposes to obtain a 
moving power. We cannot, however, help 
remarking, that any means of packing the 
edges of the working parts (which consti- 
tutes the most difficult feature in all rotary 
steam-engines) is not once mentioned in 
this specification ; and, upon the whole, the 
scheme is of so crude a character, that even 
its practicability (not to say any thing of 
its usefulness) appears extremely equivocal. 
— Inrolled in the Petty Bag Office^ Janu- 
ary, 1831. — Ibidem, 

DR. CHURCH’S STEAM-COACH. 

We have much pleasure in stating that 
Dr. Church has at length completely and 
satisfactorily accomplished the construction 
of a steam-carriage, in every way suited to 
ran on ordinary roads. 



PLATE 5 





INSTRUMENT FOR ASCERTAINING THE DEPTHS OF RIVERS. 605 


The external appearance of the carriage if| 
made exactly to resemble a stage-coach » and 
IS about the same dimensions. It consists 
of a frame-work with a casing enclosing 
the boiler and engines ; the furnace, fuel- 
box, water-chamber, and* condenser, all of 
which hang ujiou springs, supported by the 
running wheels, require no auxiliary tender. 

The casing is formed and painted like 
an ordinary stage-coach, the conductor sits 
for the purpojse of steering in the place of a 
coachman on tJhe box in fion^; the engineer 
who attends the lire and the machinery, and 
has command of the steam, stands alao in 
liont, in an often compartment, below the 
runductor. 

There arc seats for persons on the roof 
before and behind, as in other stage-coaches; 
hut as this carriage is intended merely 
to be the locomotive engine for impelling 
a train of carnages con luctcd to it, the seats 
upon this arc to be considered as of an 
inferior class. 

Some of the most important features of 
the locomotive carnage as now completed, 
viz. the peculiar construction of the boiler 
and arrangement of the working parts of the 
machinery, form portions of the subject of 
a patent granted to Dr. Church, on the Kith 
March, ; the specifications of ]^'hich, 

embracing other matters, is too elaborate 
for insertion in our present nunilv2r» 
will most probably appear in our next. 

As several partially successful, but, in 
our opinion, very unsatisfactory attempts 
have been made by other persons, to impel 
carriage'' on ordinary roads by steam-power, 
wc consider it necessary to ppint out some 
of the peculiarities in Dr. Church’s present 
carriage, which we consider to be its strik- 
ing features of advantage.— Firstly, though 
the engines work at high-pressure, the 
eduction steam is so effeetually condensed 
after passing from the working cylinder, 
that no visible portion of it escapes into 
the air, but the whole is converted into 
water, and rc-conductcd into the boiler in a 
heated state. Secondly, the flues ^re so 
constructed and arranged, that no smoke is 
allowed to escape from the chimney ; and the 
consequences of these two novel features, as 
regards locomotive engines running on ordi* 
nary roads, are very important, viz. that 
neither is there any perceptible noise arising 
from the discharge of steam, or any offensive 
effluvia emitted from the combustion, so 
that the carriage proceeds along the road 
without, in the slightest degree, attracting 
the attention of horses which may pass it. 

We have only space to sffy further, that 
the llirmingham and London Steam -carriage 
Company, with whom the Doctor is con- 


nected in this invention, arc perfectly satis- 
fled with the carriage as now completed ; and 
though alterations and slight improvements 
may and will necessarily be adopted in the 
future exercise of the plans, yet they deem 
the present carriage to be so fully effective 
and satisfactory, that they have advertised 
for a practical engineer to superintend 
the erection of a sufficient pumber of these 
carriages at their works, e.'^ctly according 
with the model produced. 

We understand it to be the intention of the 
ciimpany to establish three stations between 
London and Birmingham for their trains of 
carriages to halt at, and to supply a fresh 
Licornotive engine at each station, in order 
thft the engines, after running about twenty- 
six miles, may be severally examined, 
and such little matters as cleaning, oiling, 
and adjusting parts attended to : which 
arrangement will avoid subjecting passengers 
to the inconvenience of delay, and tend 
greatly to prevent accidents. 

We have only to add, that having wit- 
nessed the manner in which this carriage 
performs its duty on the public road, we have 
no hesitation in saying that we are now 
satisfied steam may be safely, and, we be 
lieve, economically employed, in connection 
with Dr. Church’s improved machinery, as 
an elfective substitute for horses, in the 
ordinary transit of stage-coach passengers 
on all the turnpike roads in the kingdom. — 

lOid. 

TO JOHN ERICSSON, OF ALBANY- 
STREET. REGENT’S-PARK, IN 
THE COUNTY OF MIDDLESEX, 
CIVIL ENGINEER, FOR HIS IN- 
VENTION OF AN INSTRUMENT 
FOR ASCERTAINING THE DEPTH 
OF WATER IN SEAS AND RIVERS. 

Scaled I4th November, 1835. 


The invention now before us, is what is 
commonly called a sea gage, and one in 
which the principal difficulties that these 
gages are subject to are entirely removed. 
Some of thes^ difficulties are, firstly, the es- 
tablishment of a correct register, to point 
out the depth to which the sounding instru- 
ment has gone *, little liable to be disar- 
ranged by accident, and which will not re- 
turn to its former position when the pres- 
sure of the water is taken away. Another, 
is the graduation of the scales, as the de- 
grees must diminish very rapidly when the 
instrument is at a considerable depth ; and 
finally, the preservation of the instrument 
entire, whilst it is subjected to the enormous 
pressure of the water at a considerable 
depth, and which always proves so destruc- 
tive to hollow instruments. The Patentee 
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has, in a very ingenious and simple manner, 
effectually guarded against all these diffi> 
cultics. 

The invention is shown at fig. 3, Plate 5, 
which represents a vertical section of the 
instrument, consisting of a glass tube a, 
open at both ends, and firmly fastenqdf by 
means of cement, in the cast iron tube b - 
c, is the gradusted scale of fatl\oms ; d, is 
an air chambrr comipunicating with the 
external atmosphere by the short pipe e; y, 
is a crooked pipe, fastened on to the top of 
the glass tube a, and communicating with it. 

When the instrument is to be brought 
into operation, the stop cock at the lower 
end of the glass tube, is closed, so as to 
stop up the end of the tube, and prevent the 
escape of the water. As the instrument 
goes down, the water presses upon the air 
in the short tube e, and compresses the air 
in the chamber d ; and as the air is com- 
pressed, the water rises in the chamber, 
and when it reaches the top of the bent 
tube y, it will run down into the glass tube 
a, and in this manner register the number 
of fathoms to which the instrument has 
gone. The use of the bent tube y, is to 
prevent the water, when it has once got 
into the glass tube, from returning into the 
air chamber rf, except it is literally turned 
bottom upwards, which it is not very likely 
to be, though it may, by the current, be 
turned on one side. It will be evident, that 
the pressure of the water cannot have any 
destructive effect upon the instrument, as it 
is subject to the pressure of the air and 
water inside, and by that means the exterior 
pressure is neutralised. When the instru- 
ment is drawn up, the depth is ascertained 
by referring to the height of the water in the 
glass tube ; the water is then let out of the 
glass tube by means of the stop cock ff, and 
the instrument is again ready for use. — [In- 
rolled in the Inrolment Office^ May^ IBdG.] 
—Hid. 


HEBERT’S FLOUR-MAKER. 

{See Vliitc VI, Fujure 1.) 

We fulfil our engagement made in a former 
Number (665), of giving a description of the 
laiger kind of “ llebert’.s Hatcnt Flour- 
makers and we adopt for thus purpose, the 
machine which we stated was in successful 
operation at the workhouse of All Saints, 
near Hertford, in preference to another ma- 
chine on the same principle, which the pa- 
tentee assures us is greatly improved — be- 
cause, iuXlie first place, wre fulfil our pro- 
mise to the letter ; and, in the second place, 
because the practical demoustratiou of actual 
advantages has more weight with us than 
any deductions from theory, however plausi- 


ble. And until the inventor shall have givea 
to us equal proofs to those which we are 
about to submit to our readers of the success 
of his more recent improvements, we shall 
rest satisfied with whnt is before us. 

We live in an dga when improvements are 
occurrences of every day, yet it is singular 
that the process of grinding and dressing 
wheat is nearly the same ns it has been for 
centuries. The French burr stones, awkward, 
massive, and troublesome, have hitherto 
been free from the inventive assaults of enter- 
prise and genius ; and when reflect how 
long the niiller has been wedded to his upper 
and nether millstone, we cau hnrdly expect 
this invention to attract his attention, but 
we think it a subject worthy of euusideration 
to those who are friendly to manual laboui, 
either as employment or punishment, to in- 
quire how far a cheap process intro- 

duced in the manufactuie of an article of the 
fir>t consumption ; and should it appear that 
England po-.scsses within herself the means 
of effectually superseding the Fieiich buir 
stones, the greater honour will rest on those 
who are the means of its intioductioii. 

The engraving {PI. \i, /m. 1,) exhibits a 
perspective sketch of the flour-maker con- 
structed by Mr. Hebert, for the w'oikhousc 
at All Saints, where it has been constantly 
at work, without the slightest deterioration 
of the giiuding surfaces, for a period of time, 
that would, in ordinary mills, have required 
a renewal of them many times. For the pur- 
pose of ascertaining the efficacy of this new 
machind, the following que-^tious wire ail' 
dressed to the Guardians of the Union and 
the Ma.ster, to which the former replied in 
general terms that they were “ satisfied with 
the working of the machine,” while ths 
latter aiiswiede each question categorically in 
the words which wc subjoin. 

1 How/cio'iaen are competent to work tlie 
machine, so as piopcrl) to grind and dress ' 
— One. t 

2. How many men can you efficiently 
employ m working the same ?— Fourteen 

3 Can you employ equally as wella.s 
men ? — Yes. 

4. What is the opuiiim of the millers at 
Ilertfoidof the quality of the flour jirodu- 
ced ' — 'Ihcir opinion is, that the quality of the 
dour Ia good. 

5. Do you find that the number of persons 
at work makes any diffeirnce in the quality 
of the flour or other products; or docs that 
^circumstance affect only the quantity of woik 
done } — It mcT-kes no difference in the qtulity, 
but only affects the quantity. 

6 Do you find any difficulty in milking the 
necessary adjustments, c‘?pccially as relates 
to the ineaii.s of propoitiouing the work ac- 
cording to the nunibei of labourers employed ’ 
— No difficulty. 

7. Do you find the superintendence and 
management o6 the machine absorb much of 
your time ? — No. 

8. Has your experience in the working of 
the new “ I^atent Flour-maker” convinced 
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you that the presumed difficulty of grinding 
and dressing simultaneously is in this new 
machine completely obviated ? — Yes. 

9. Do you consider that the skill and super- 
intendence of a regular milder is in this new 
machine at all necessary ? — No. 

10. Do you consider that the machine works 
as perfectly now as when first erected ?— Yes. 

The answer to the 9th question appears to 
us to be one of considerable importance, as 
relates to the croiiomical working of the ma- 
chine, especially in a wnrMiousc ; for innll 
other mills that wc arc informed of, the ex- 
pense of a professed miller to superintend their 
operations is ^tailed upon the establishment. 
'J'his is, indeed, unavoidable with the ordinary 
stone-mills, us theii surfaces require frequent 
, dressing or re -cutting, at least once a week 
when constantly in use. Besides the stop- 
page or loss thus occasioned of one day in 
every week, it requires great practical skill 
(at necessarily high wages) to execute such 
work in an efficient manner. The wear and 
tear of tools and machinery is also consider- 
able ; the repairs amounting in the mill 
worked at Giltspur-«trcct Compter to 201. 
a year, and this is in addition to a miller and 
two assistants. 

It has heretofore been deemed impractica- 
ble to grind and dress simultaneously ; but 
we have been informed, that all the millers 
who have seen Mr. Hebert’s machine have 
entirely changed their opinions in tints res- 
pect, the flour produced by it being unexcep- 
tionably good ; and it is perhaps worthy of 
remark, that, owing to the grinders being 
entirely metallic, there is no possibility of 
having giitty flour from them, w-hick is 
sometimes excessively unpleasant in bread 
made from flour produced by the ordinary 
mill-stf’iies. It appears, however, from the 
specification of the patent, that.tlie invention 
does not consist in the mafrriul of which the 
machine is formed, hut lies in the mechani- 
cal ni rangeinents, wliich ard diffiiied to be 
these, if we recollect rightly : - The grinding 
and dressing of wheat, or the reduction and 
scpaiation of other sulistances, by means of 
ii single machine, in which the grinding and 
dressing operations are conducted upon one 
continuous •siiifacc ; or wheiein the meal, ns 
it is projected from the circuinference^f the 
giindcis, is recci\ed into a sieve whereon it 
is dressed. The patentee seems to give the 
preference to metallic surfaces on the ground 
of his having made great improvements there- 
in, especially as relates to the easy means, 
afforded of giving the grinding surface an 
unusual degree of truth ; and that kind of 
roughness which so nearly approximates to 
the French burrstone, as he expects will lead 
to the entire abandonment of the latter. An 
example of the application of burr-stones to 
these patent “ flour-makers’* is, however, 
given in the specification, as the invention 
equally embraces them. ^ 

It has long been anxiously desired by phi- 
lanthropic legislators, that a substitute might 
be found for the horrid and degrading pu- 
nishment of the lash. Now, we are strongly 


impressed with the idea, that a machine of 
this kind, but of the size described in our 
previous Number (665), is admirably adapt- 
ed to effect the object in view, as the offend- 
er might thereby be easily made to atone 
in confinement for bis offence, by grinding a 
giveiv quantity of corn, as the condition of 
his liberation— say, for instance, a bushel 
for getting drunk, a sack for msubordinutiou, 
and so lortlf. — Mechanic' s Magazine. 

AERONAUnC OBSERVATIONS. 

Since Mr. Green's fiisi attempt at balloon- 
ing be lias tiavellcd through the an above 
6000 iTiile.*^, liaving made ‘21 8 aseenu, and has 
had a binl’s-eye view of every pan ol Eng- 
lafld. On the last occasion, when Lord 
Clanricdide went wuh liiiii, he obseived that 
surveyors and archiiecis could wuh greater 
facility la'.c plans ol iioblemen’t esiales by 
ascending m a balloon, as they could liava 
a biidVeye view ol every locality, and if they 
only once adopted ib.it ineiliod they woula 
never lelinquish it. Since tlie suggestion an 
artist named iiuiton called on AJr, Green to 
obtain bun lire plan ol a balloon constructed 
so as to act in llie above way, it being con- 
nected to ibe car by a swivel. 1 be inventor 
pioposes to build a wiggon, for the puiposo 
ol fastening a balloon to it, wbich, when 
filled with gas, which can be done ni various 
]»drts of the counliy at gas company's gaso- 
meters, may be convened to any place a 
suiveyor lequiies wheie, on a calm day, he 
can t.ike plai>, canyuig with bun the proper 
instiumenls. The balloon will then be fas- 
tened I y ropes to the spot most favourable 
for obseivaiion, and raised to an elevation of 
300 or 400 feet, as neces&aiy. In this way a 
bud s-eye view can be taken of any town or 
city. Mr. tureen IS willing at any time that 
his balloon, by way ol experiment, may be 
made use of lu that way.- Gloi.e. 

NEW LOCOMOTIVE-POWER. 

Mr. Mullins, M. P. foi Kerry, has made 
a veiy impoitdut discovery in the scientific 
woild, thdl ot applying galvanism, lustead 
of steam, for piopelliug vessels and cuinages. 
He is now building a cariuige upon liispiui- 
ciple, and seveial ot the fiisi engineers, who 
hdve seen it* say there is every pio^pcctof 

success, and that it will supersede steam. 

Limeuck Utai . The Dublin Evening Post 
claims the meiit of this invention for the Rev, 
.1. VV. M’Gduley, who, it will be remembered, 
bioiight loiwaid soniethuig oi ibis Mnd at the 
ineeiing of the British Association ot Science 
in Dublin Uat August.— A/erA. Mug. 


CONSUMPTION OF OPIUM IN 
CHINA. 

** It is a curious circumstance,” says the 
Quaiierly Review ^ “ that we grow the poppy 
in our Indian territories lu poison the people 
of China, in retuin for a wholesome beveiage 
which they prepare, almost exclusively, tor 
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m ” From the following stalemenl made by 
Mr. late Cliief Superiut^-ndcnt fit 

(’jiitoM, It appears lliat iht* iHMiiey Idiil out 
iiv ihe Chine^t* on their fa vom ite drug l.*r 
<. xceeds wliai iliey lereive lortlietilea: — 
Imports in 163:{. 

DolUprs. 

Opnim 11, 618.167 

Other Importg. \l,t58»077 

* 23,476,244 

Exports in 1833. 

Dnlla.*. 

Tea 9 133,749 

Other expoit' ll,309,5'3l 


20.443.270, 

The Chinese smugglo all thi'> opium . an<l 
pHv the clifTeienoe between the price of it anti 
th .t of the tea they export m Mlver. — /bid. 


TELEGRAPH. 

A new tele^aphic system, applicable to 
nautical purposes, invented by M. Claude 
Sala, has just been presented as laying claim 
to the Monthyon prize. It is described as 
remarkable for its simplicity; for, by the 
aid of eight signs, it produces, vtithout diffi- 
culty, all the words of the vocabulary, and, 
by means of two lanteru4, it can carry on a 
nightly correspondence. — Atfiena:um, 


ARSENIC. 

M. Schweiger Seidel has invented a very 
simple method of ascertaining the presence 
of arsenic in food, &c. however small the 
quantity may be> He puts a portion of the 
matter to be tried, and double its weight of 
soda, into a little glass tube , he closes the 
open extremity of the tube with blotting pa- 
per, and heats the other end with a ta}>er : 
the arsenic is sublimated in a few moments, 
and adheres to the sides of the tube in the 
part which is not heated. — Ibid. 


SPONTANEOUS COMBUSTION. 

An instance of spontaneons combustion is 
reported in the French paper, to have taken 
place at Aunay, in the department of Avalon. 
A very fat woman, aged 74 yegrs, and ad 
dieted to drinking brandy at 27 degrees, 
lived alone, and one evening returned home as 
usual, but, as she did not appear among her 
neighbours the next morning, they knock- 
ed at her door. No answer being returned 
to repeated demands, they summoned the 
mayor, who forced the door, and exposed a 
horrible spectacle, accompanied by an ex- 
traordinary smell. Near the chimney laid a 
heap of something burnt to cinders, at one 
end of whichwas a bead, a neck, the upper part 
of a body, and one arm. At the other cod 
were some of the lower parts, and one leg, 
still retaining a very clean shoe and stocking. 
No other traces of fire were to be seen, ex- 
cept a bine flame which played along the sur- 
face of a long train of grease, or serous 


liquor, which had been produced by the com- 
bustion of the body^. The mayor found it 
impossible to extinguish this flame, and sutn- 
muned all the authorities ; and, from the 
state of the npastnyicnt and comparison of 
circumstances, it was concluded among them, 
that, previous to going to bed, for which she 
had evidently been making preparations, the 
woman had been trying to ignite some embers 
with her breath. The fire communienting 
with the body by means of the breath, com- 
bustion piobnb^ took place, tfnd would ap- 
pear* to confirm an opinion enteraiued by 
several learned men, that timt which is called 
spontaneous combustion of theiuiman frame 
never takes p.aie without the presence of 
some ignited body near the person predisposed 
to loinbustioD. A surgeon, who bled an 
habitually drunken person, accidentally put 
the blood extracted near a candle, when im- 
mediately u blue flame appeared on tht sur- 
face, which he found extremely difficult to 
extinguish — 


M. BIOT. 

The learned and scientific M.Biot has been 
delivering some very remarkable lectures at 
the College de France. He has proveil, that, 
by means of polarised rays, it is possible to 
ascertain the chemical action which takes 
place between bodies held in solution, in va- 
nous Ifl^uids ; au action which has not yet 
been discovered by less delicate means. J bis 
is a new branch of science, created ns it were 
by this great natural philosopher, from which 
the most important and curious results may 
be expected. — Jbtd. 


CORN ANQ COTTON-PLANTING MA- 
CHINE. 

• ■■ — - 

A free man of colour, Hcn^y Blair by 
name, has invented a machine called the 
corn-planter, wfiich is now exhibiting in the 
capital of Washington. It is described as a 
very simple and ingenious machine, which, as 
moved by ahorse, opens the furrow, drops (at 
proper intervals, and in an exact and suitable 
quantity,) the corn, covers it, and levels the 
earth, so as, in fact, to plant the corn as 
rapidly, as a horse can draw a plough over 
the ground. The inventor thinks it will save 
the labour of eight men. He is about to 
make some alterations in it to adapt it to the 
planting of cotton . — New York Paper. 

DR. AIINOTT’S NEW STOVES. 

At a meeting of the Philosophical Society 
of Edinburgh, which took place lately, one of 
Dr. Arnott's new stoves was exhibited. It 
is an oblong box, about three feet long^ two 
broad, and two deep, carefully made air-tight 
on every side. A partition within divides it 
into two parts, •apertures above and below 
enabling them to communicate with each 
other. An aperture is arranged for the free 
admission of air, and another for carrying off 
the smoke ; an air-tight door admits fuel. 
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A stove niule of earthenware ^ and placed o^ 
one side of the partition,^ contains all the fuel 
required, and the hotair circulates round and 
round the partition before it is eventually car- 
ried off by the small tubular chimney. An 
extensive surface of 32 (Square feet is thus 
presented to the air at a moderate elevation 
of temperature, about 212 ; and, accordingly, 
scarcely any thing passes up the chimney 
which has not been almost entirely exhausted 
of its heat. This stove saves equally time, 
trouble, and fi^l, and is qui tea free from the 
(lust of a common fire. 

DR. REID’S SYSTEM OF VENTILA- 
• TION. 

At the conclusion of the same meeting, 
the Society adjourned to u new apartment, 
con.structcd by Dr. Reid, illustrative of his 
arrangements for ventilation, &c. It is 32 
fret long, and 18 broad, the floor being pierc- 
ed with 50,000 upertiireb for the admission 
of air. A series of experiments have since 
been coinmeneed in it, in one of which, in* 
t tided to show the working of the flues, iOO 
individuals remained in it for upwards of an 
hour, the room having been alternately filled 
w ith warm and cold air, and {mrtially charged 
with ether and nitrous oxid(\ at different 
times. The iiir was completely renewed by 
a slow and insensible current every five 
jinnutes, and tlic various changes so cradually 
induced, that it was impossible to tell when 
they commenced. The plan is equally appli- 
cable to public buildings and private dwell- 
ing-houses, as. well as to hospitals, churches, 
public assemblies, and all tho-e places where, 
trom a crowded apartment, the air becomes 
oppressive both from heat and noxious 
effluvia. — Scotsman. * 


A NEW THE9RY OF Tlip TIDES, 

Ur ALKX. CLARK, ESQ. ENGINEER. 

For the purpose of literal demonstration, 
let us suppose that the distance of the 
earth’s centre from the centre of the moon 
IS 210,000 miles, that the diameter of the 
earth is 8000, and that of the moon 20Ub 
miles, and that they arc dense in propor- 
tion to their sixes. Then as globes are to 
eac'h other os the cubes of their diameters, 
the density of the earth will be sixty-four 
times that of the moon, and the centre of 
gravity of both sixty-four times nearer the 
former than the latter. This point is 
within the body of the earth, or about 3750 
miles from its centre. The moon is said to 
1 evolve round the earth, in which saying 
tliere seems no impropriety ; but for our 
purpose it is necessary to state tha^, strictly 
'pi^aking, these two ladies revolve on the 
^bove point, which is the centre of gravity 
both combined. The above numbers are 


TIDES BY CLARK. 609 

not correct, but they are suffleient for our 
purpose. 

The centrifugal force, created by the 
revolution of the earth in this small orbit 
round the combined centre of gravity of the 
earth ^ and moon, will have a constant 
tendency to make the earj^ fly off from 
that centre, Vhich she would^o if it were 
not for the attraction of the moon acting 
with equal force in a contrary direction. The 
earth is therefore between two forces, and 
being partly fluid, the fluid parts are elong- 
ated iu the direction of these forces. This 
elongation constitutes the double diurnal 
lunar tide, which flows in a contrary direc- 
tion to the diurnal motion of the earth on 
its axis. Now for the solar tides. 

According to the law of universal gravi- 
tation, every particle of matter of the ter- 
restrial globe will attract every particle of 
matter in the lunar globe, and vice versa. 
The attraction between those bodies may be 
compared to a chain binding them together, 
every link of which sustains the same strain, 
for a chain freely suspended between two 
points cannot have a greater strain at one 
part than another (barring weight, which in 
this (’ase it is supposed to be devoicl of). The 
attraction at the moon must therefore be 
exactly equal to that at the earth, and as 
the centnpetal and centrifugal forces are 
always equal and contrary, they must 
produce results on the moon’s surface similar 
to the terrestrial tides, provided that lumi- 
nary be surrounded with fluids like the earth. 
Apply this doctrine to the earth as influenced 
by the sun, and the effect must be a double 
diurnal solar tide on the earth. 

The spring tides are caused by the central 
forces acting parallel and in unison at the 
fulls and changes of the moon, and the neap 
tides by acting at right angles or in opposi- 
tion to each other at the quarters. 

From what I have said it might be sup- 
posed wc have fbur diurnal tides, viz. two 
solar and two lunar ; but this is not the 
case, the suq’s influence being much smaller 
than that of the moon, perhaps in thepro- 
pefrtion of 1 to 5. The solar tide combin- 
ing with the lunar, becomi's evanescent, and 
will be best shown by figures as follows : — 
Supposing the lunar tide at any particular 
place to rise 1.5 feet, and that at the same 
place the solar tide rises. 3 feet, then when the 
moon is at the full or change, and her attrac- 
tion acts in conjunction with the sun’s, we 
shall have 15 -f. 3=18 feet, or a .spring tide ; 
but when the moon is at the quarters and acts 
in opposition to the sun, we .shall have 15 — 3 
= 1 2, 01 a neap 1 idc. — Mechanic's Maffazine, 
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THE NEW STEAM-BOAT NOVELTY. 

The recent successful experiment of driv- 
ing this boat, of the largest class, with an- 
thracite coal, against the tide and a strong 
current from heavy rains, at the rate ot 16 
miles in the hour, has caused much i^ark 
in our city, as^an astonishing fact of great 
importance on me subject of fue'. which may 
lead to revolufiODS in steam navigation. Dr. 
Knott, the distinguished President o( Union 
College. 18 the well-known proprietor of the 
Novelty, which he constructed, we believe. 
With machinery modelled after liis own inge- 
nious invention, so as to adapt it ultimately 
to the same economical principles of combus- 
tion which have given such deserved celebrity 
to his patented stove. The fact of the practi- 
cability of using anthracite being now ascer- 
tained so as to produce as great a' degiee of 
speed as pine-wood, will no longer compel 
steam-boat propneiois to irapoit tlierr wood 
at exorbitant prices from the remote forests 
of Maine and the shoies of the Cheasapeake. 
Nearer by, and almost at our own doors, we 
have the anthracite coal-mines of Pennsyl- 
vania, of every possible variety, in exhaustless 
quantities. In the trips to Albany for one sea- 
son the difference in cost between wood and 
anthracite for the Novelty, it is ascertained, 
would he 19,000 dollars, in favour of coaL 
The successful navigation of the Atlantic from 
America to Europe is made certain. Among 
the other great advantages would he the vast 
saving of human life, as it is believed the 
steady, intense, radiated heat of anthracite 
will be in some degree a security against 
those sudden accumulations wiiich arise fiorn 
the indaminable blaze of pine-wood. There 
is also an entire freedom from the annoyance 
of smoke, and the danger of fiie from showers 
of sparks. Wood is now selling at the flud- 
SOD at five or six dollars a cord. The cost, 
in fact, of pioe-wood is about double that of 
anthracite. The passage and freight, there- 
fore. must soon be reduced to half the present 
rates. The Novelty is remarkable for the ease 
with which she glides through the water, the 
motion being without any jarring . — New 
York Evening Star, 

HOME-GROWN FLAX. 

We understand the agridulture practice of 
sowing flax IQ this pait of the country, for 
domestic purposes, is becoming much more 
general than it was foimerly. The returns 
from Riga and American seed have, in many 
instances, been very great. The Dutch seed 
has also been found to answer well , and 
there is every reason to think, if farmers 
would direct their attention more to the cul- 
tivation of this crop, it would turn out a 
profitable one, not only for family purposes, 
but as an article for sale. The importance 
of flax croffs in Ireland may be judged from 
the fact, that there has lately been brought 
into the market in Derry as much as 200 tons 
per week, averaging in value from 401. to 801. 
per ton ; and there has been imported this 
season, at Belfast alone, above 9000 hogsheads 


ot flax-seed. Riga, America, and Dutch* — 
Aberdeen Faper, 

EMBOSSING ON WOOD. 

A new and ingenious method of embossing 
on wood has been invented by Mr. J. 
Straker. It may boused either by itself, or 
in aid of carving, and depends on the fact, 
that if a depression be made by a blunt in- 
stiument on the surface of wood, such de- 
pressed part vipll again rise j.o its original 
level by subsequent immersioiTin water. 1 be 
wood to be ornamented having first been 
worked to its proposed shape, is in a state to 
receive ilie drawing of thepattcrrii ; this beiog 
put in. s blunt steel tool, or burnisher, or die, 
IS to he applied successively to all those paits 
of the pattern intended to be in relief, and at. 
the same time is to be driven very cautiously, 
without breaking the grain of the wood, nil 
the depth of the depression is equal to the 
subsequent prominence of the figures. 1 he 
ground IS then to he reduced by planing or 
filing to the level of tiie depressed pait, after 
which the piece of wood being placed m 
water, either hot or cold, the parts previously 
depressed will rise to their former height, and 
Will thus form an embossed pattern, which 
may be finished by the usual operat^n oi 
carving. 

MAISE SUGAR. 

Dr. Hailas having sent two specimens ol 
the maise sugar to the French Academy ol 
Sciences. M. Biot has submitted llieni to 
certain effects of polarisation in order (o 
ascertain their precise nature. The deviaiioii 
of the polarised rays to the right of the place 
of polarisation in au aqueous solution ot tins 
sugar after filtration, and the proportion ol its 
inversion to the left by the addition of liquid 
sulphuric acid, have been found by !\I. Hiut 
to agree with the pure sugar derived from the 
czQe.—Athen(Eum» ^ 

BENEFICIAL EFFECTS OF RAIL 
WAYS. 

Some idea of the employment which rail- 
ways will find for the labouring classes may 
be formed from the fact, that at this moment 
between 10,000 and 11,000 men are employed 
on the London and Birmingham Railway 
on\y.— Spectator, Taking this number as 
data, the average of accidents which occur 
in the prosecution of the works, is certainly 
under that which happens to an equal num- 
ber of workmen engaged in the ordinary oc- 
cupations of bricklayers, masons, carpenters, 
labourers, and so forth. 

TIME AND TEMPERATURE MEA- 
SURER IN ONE. 

M Arago announced at the last 
the French Academy of Sciences, , 
Danish watchmaker has ' 

which at the end of the day indicates the nn 
temperature of twenty-four hours. 
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THE PRACTICAL MECHANIC. 

• 

ANIMAL POWER. 

1 . The foice of men and animals to put 
machinery in motion and to produce me- 
chanical efiects of various kinds, depends so 
much on a variety of complicated circum- 
stances, that it is very difficult to reduce 
it to a fixed standard of measure. The 
circumstances which have the greatest 
share in determining the amount of this 
force are, the natural constitution of 
different individuals of the same spe- 
cies, their acquired dextenty or constant 
practice, the nature of the performance, or 
the muscles brought into action, and the 
duration of the labour or the speed with 
which it is performed. Few of these points 
ran be made the direct suliject of calculation, 
owing to our total ignorance of th« divine 
mechanism by which the living principle is 
made to operate on the animal structure. 

2. Dojinitions.'] The laborious effort 
which ail animal can make for a few in- 
htAnts, is greatly superior to that which he 
can continue to make for the period of a 
day’ labour. The momentai’y effort is call- 
ed the absolute forcPy and {he daily effort 
the permanent force. In performing the 
daily effort there is a certain speed or velo- 
city of action which produces the greatest 
amount of useful effect ; this is cailled the 
nnj-Timum effect of the permanent force. 
D. Bernouilli considered that the measure 
of the permanent force of man is nearly a 
constant quantity, and that it does not vary 
much either among individuals or in differ- 
ent kinds of labour. Veiituroli anfl others 
doubt this fact, owing perhaps to the mode 
in which this force has been estimated j but 
we think that Bernouilli is right, and that 
the proiiositioii may be extended to tJie 
permanent force of other aiiimuls ; this 
force, of course, varyi ng with the species. 

The ordinary method of computing me- 
chanical effector animal power, is by finding 
the weight that can be raised to u certain 
height \VL ^ gwen time ; then, the product 
of these three quantities is called the twcfl- 
sure of the labour or ftffce employed in 
raising the weight, that is, the mechanical 
effect. Force is also measured by dynamic 
units,- thus, a giving measure of water or a 


given wieght raised tbrouglf a given space is 
a dynamic unih: so is the power of an ani- 
mal exerted during a given unit of time. In 
France, a dynamic unit is the w^eight of a 
cubic metre of water raised to the height of a 
metre, or 2208 lbs. raised 3,281 feet. In 
England, the most common dynamic unit is 
a horse’s power, which is variously estimat- 
ed by engineers. There can he no doubt 
that a priictical man must form a more cor- 
rect idea of the quantity of mechanical power 
expressed by this dynamic unit than by any 
other that could he proposed : because the 
power of the horse is constantly brought 
uuder his observation, both in the impulsion 
of machinery, and in the transportation of 
loads. 

.3. The Dynamometer is an instrument 
for measuring the absolute force of men 
and animals. Dynamometers of various 
kinds have been invented ; those of the sim- 
plest constnuaion are the same in princi- 
ple as the sj)ring steel-yard ; others aie 
either modifications of tliis instrument or a 
combination of levers with the spring. The 
Dynamometer of Regnicr consists of an 
elliptic spring which is bent either by pres- 
sing it togctiier at the vertices of the minor 
axis, or drawing it apart at the vertices t f 
the major axis. In both cases, the sides of 
the spring are made to approach each other 
and thus to move an index which points to 
a graduated semicircle, and shows the 
amount of force which has been applied lo 
bend the spring. The semicircle is doubly 
gradualed ; the one scale indicates the force 
applied at the veil ices of the minor axis; 
the other scale, tha<^ applied at the vertices 
of the imijqi' axis. For a further account of 
similar instruments, see Lardner’s C’yclo- 
peedia, vol. v. p. ^O.”). 

4. Human l^^trength,'] The absolute force 
oi pressure with the hands was found by 
the dynamometer of Regnicr, to be on an 
average equivalent to the weight of 110 lbs. 
The most advantageous and coiiveiucnt 
position of the arms in pressing, is that of a 
line which makes an angle of 45^^ vsuth the 
vertical. The right hand commonly presses 
with more force than the left ; and the force 
of both together is equivalent to the sum of 
the forces of each taken separately. 

The absolute force of man in lifting a 
weight with both hands was found by tlie 



612 


ABSOLUTE FORCE OF MAN IN DRAWING. 


dynamometer to be on an average equivalent 6. Thetr mean relative or permanent 
to 285 lbs. The best position of the body /arce was next determined by comparing 
in this case is the erect, with the shoulders their force in turning an upright cylindrical 


slightly inclined. The greatest average load 
which a man can support on his shoulders 
for some instants, is commonly reckibed 
3H0 lbs. ; and it is supposed that he can 
exert the same rjdrce in drawing vertically 
downwards ; but these results are not dyna- 
n^ometrically ascertained. , 

The mean absolute force of man in draw- 
ing or pulling horizontally was found by 
the dynamometer to be the same as that 
exerted in pressure with the hands, or 110 
lbs. The force of the horizontal pull in th^ 
strongest men was found to be only about 
20 lbs. more than the average ; while in the 
other modes of applying force, much greater 
differences occurred. The reason appears 
to be, that, in drawing, the force depends 
more upon the weight of the body than upon 
muscular force. 

5. Human Labour,'] The permanent 
force of men and atiimals chnnot be accu- 
rately ascertained by the dynamometer ; it 
is only by a series of careful observations on 
daily labour, that we can arrive at the ave- 
rage useful effect of animal exertion. In 
order to compare the different estimates of 
the force of moving powers. Dr. T. Young 
assumed, as a dynamical unit, the mean 
effect of the labour of an active man working 
to the greatest possible advantage : this he 
considered to be a force capable of raising 
10 lbs. 10 feet in a second for 10 hours a 
day ; or, 100 lbs., which is the weight of 10 
imperial gallons of water, 1 foot in a second, 
or 35,000 feet in a day ; or, 3,600,000 lbs., 
or 36,000 imperial gallons, 1 foot in a day : 
this may be called a force of 1, continued 
fur 3€,000 seconds. 

M. Schulze, of Berlin, made a series of 
valuable experiments, in order to determine 
the accuracy of Euler’s empirical formula, 
or rule expressing the relation between the 
force and the velocity of animal agents. 
From experiments on 20 men, of different 
sizes and constitutions, he found their mean 
absolute force^ in lifting weights, to be 
about 250 lbs. ; and in a level pull, about 
100 lbs, when standing still, and holding a 
silken cord passing horizontally over a pulley 
fixed above a pit, into which weights were 
suspended at the other end of the cord. 

Their mean absolute velocity^ that is, 
when unencumbered by any load, was next 
ascertained by experiments made on a level 
plain, where thff men marched at a fair 
pace, without running, for a period of 4 or 5 
hours. This velocity was found to be about 
5^ 1-3 feet per second, or 320feet per minute, 
or 3, 7-11 miles per hour. 


machinei with that ,of the weight which 
made it revolve, suspended atone end of the 
cord above mentioned. This mean force 
was found to be equivalent to about 30 lbs., 
moving with a velocity of 2^ feet per second. ♦ 
From numerous comparisons, Smeaton con- 
cluded that the wechanical power of a man 
is equivalent to 3750 lbs., moving at the ve- 
locity of one foot per minute : Mr. Tred- 
gold estimates from this conclusirsn, that the 
average mechanical power of a man is 3H 
lbs., moving at the velocity of 2 feet per 
second, when the useful effect is the great- 
est possible ; or half a cubic foot of water 
raised 2 feet per second — a very convenient 
expression for hydrodynamical inquiries. 
This estimate is very nearly the same, there- 
fore, as that derived from M. Schulze's ex- 
periments. Mr. Tredgold states, that if a 
man ascend a ladder vertically, the velocity 
corresponding to the maximum of useful 
effect will be one foot per second, and the 
load double what he carries horizontally ; 
consequently, the average of useful effect is 
52| lbs., or I cubic foot of water raised 1 
foot per •second. Dr. O. Gregory states, that 
according to the best observations, the mean 
farce of a than at rest is 70 lbs., and the ut- 
most velocitj' with which he can walk is about 
5 feet per second, taken at a medium. He 
thence deduces 31, l-9th lbs. as the greatest 
useful effect which a man can exert when 
in motion ; thfe velocity being 2 feet per 
second, or rather less than miles per 
hour.f 

7. Dr. Gregory demonstrates the follow- 
ing mechanical theorems, and shows their 
applicability to the mean action of men and 
animals: — 1. The absolute velocity of an 
animal is to its relative velocity, that is, 
when impeded by a given resistance, as the 
square root of its absolute force is to the 
difference of the square roots of its absolute 
and relative forces. 2. The work done by 
an animal is greatest, when the velocity 
with which it moves is 1 -3 of its absolute 
velocity ; or, when its relative force is 4-9 
oFits absolute force. 3. The greatest use- 
ful effect is consequently 4-27 of the pro- 
duct of the absolute force and the absolute 
velocity. 

8. Sir John Leslie, t with his usual tact, 
has simplified Euler’s formula, as confirmed 
by the above experiments, and we may now 
express it in Uje words of the following 


* Philoaephical Mafaslne vol- xzxlz, No. 10^- 
t Gregory** Mechanica, vol- i- p S49* 

} Natural Pbiloaopby, p. fSI. 
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rule : — Gfipen the velocity yor rate per houry 
at which a man travelSy to find hie 'power 
or force traction : — Square the difference 
between 6 milee and themgfoen velocity in 
rnilee, multiply by 2, and the product will 
be the required force in pounds avoirdupois. 
This rule gives the following results : — 
Velocities, 0 12 3 4 5 6 
Forces, 72 50 32 18 8 2 0 

From this rule, it appears Ohat the great- 
est useful effect is produced, when a man 
walks at the rate of 2 miles an hour, his 
power of traction being then 32 lbs ; this 
amounts to a force of 3,379,200 lbs., raised 
1 foot per day of 10 hours — an estimate 
*which is only about 1-16 part less than that 
assumed by Dr. T. Young. 

9. In other kinds of human labour, such 
as climbing stairs, ladders, and mountains, 
loaded or unloaded ; pumping water, sawing 
wood and stones, driving piles, working at 
a capstan or windlass, wheeling loaded 
barrows, digging with a spade, turning a 
winch, &c., it is almost impossible to esta- 
blish any proper means of coriiparison, or to 
reduce the calculations of the forces em- 
ployed in each kind of labour to a common 
or fixed rule. For fartlier illustration of 
this subject, therefore, we must refer ^to the 
authors already cited, and to such well- 
known writers as Desaguliers, Emerson, 
Coulomb, and Hachette. See Gregory’s 
Mechanics, arts, 66 — 69. 

10. Horse Power.'] The absolute force 
of the horse, in drawing horizontally y as as- 
certained by the dynamometer, is on an 
average no less than 770 lbs. \ consequently 
the jiower of a horse in this kind of mo- 
mentary exertion, is equal tq the force of 7 
men. The amount of the permanent force 
of a horse, however, is found to be con- 
siderably less than this, varying from that of 
6 men to that of 5 men according to differ- 
ent estimates. Djr. O. Gregory reckons the 
power of a horse equivalent to that of 6 
men ; but he states this power as eqiyvalent 
only to 420 lbs. at a dead pull. Desaguliers, 
Smeaton, and Leslie, reckon the power of a 
horse equivalent, on an average, to that of 
5 men. Tredgold reckons a horse power 
equal to that of 6 men, at a medium, anfl 
the rate of travelling about the same as, or 
perhaps rather less than, that of a man, 
when continued for 8 hours.* On the whole, 
it appears, when the period of continuance 
is made an element in the calculation, that 
the power of a horse, working 8 hours 
a-day, is, on an average, not more than 
equiv^ent to that of five nfisn, working 10 
hours a-day. 

* Notes to fiachanan on Mill Work, vol. 
i. p. 107. 


11. Permanent force of a Horee.l Desa- 
guliers reckons that a horse will walk at the 
rate of 2^ miles per hour, against a resist- 
ance of 200 lbs., that is, at the rate of 220 
feet per minute ; a horse’s power is there- 
fore dtjuivalent to a force that will raise 
44,000 lbs. 1 foot per minute, when working 
8 hours pel* day. Mr. Wdft found, from 
repeated experiments, that a fiorse treading 
a mill path at the rate of 2i miles an hour, 
will, on an average, raise about 150 lbs. by 
a cord hanging over a pulley, which is 
equivalent to raising 33,000 lbs., 1 foot 
high in a minute. His steam-engines were 
calculated to work at the rate of 44,000 lbs. 
per horse power; but he allowed only 33,000 
lbs. in his calculations, considering the 
difference due to loss by friction. Boulton 
and Watt ultimately estimated the horse 
power at 32,000 lbs. Tredgold reckons 
it at 27,500 lbs. when continued 8 hours 
a-day, and .33,000 lbs. when continued 6 
hours a-day. Smeaton estimated a horse 
power at 22,916 lbs ; this is generally con- 
sidered too low, otherwise the loss by fric- 
tion must have been very considerable. It 
is common in practice, to reckon that it re- 
quires one horse’s power to drive 100 spin- 
dles with preparation of cotton water 
twist ; 1 000 spindles with preparation cotton 
mule yarn ; and 75 spindles with prepara- 
tion fiax yarn. See Buchanan on Mill 
Work, p. 1.57. 

12. Leslie has elegantly simplified Euler’s 
formula, as applied to the power of a horse 
in drawing ;♦ and we may now express it 
also in the words of the following rule : — 
Given the velocity or rateper hour at which 
a horse travels to find his power of trac- 
tion: — Square the difference between 12 
miles and the given velocity in milesy the re- 
sult will be the required power in pounds 
avoirdupois. From this rule we obtain the 
following results : — 

Velocities, 0 l S34A 6 7 80I0 1113 
I'orces, 144 13l 100 8I 04 49 36 25 16 9 4 1 0 

Thus it lyipears that the greatest useful 
effect is produced when a liorse walks at the 
rate of 4 miles an hour, his power of trac- 
tion being then 64 lbs. ; this amounts to a 
force of 22,528 lbs., raised 1 foot high per 
minute — an estimate which agrees very 
nearly with that of Smeaton. 

13. The power of a horse depending 
greatly on his speed, formulse have been 
given for the calculation of this clement, 
according to its duration. The following 
rule is derived from Leslie’s formula: — 
Divide the square of the difference between 
20 hours and the given duration of a horse's 
motion in hours by 25, and the quotient 
will be his maximum velocity in miles per 
* Natural Philosophy, p. tBj. 
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hour tphm unloaded. Hence, we have 
Durations, 1 23 45678^ 10 
Velocities, 14^ 13 Ui 10| 9 71 645} 4} 4. 

Tredgold*s formula gives the following 
rule for the same purpose : — Divide 14.7 by 
the square root of the duration in dkourSy 
and the quotient will be the maximum 
velocity inmilSe per hour^ wheti unloaded. 
Hence, we hafe 

'Durations, 1 2 3 456789 10 

Velocities, 14} 104 84 74 6| 6 54 5} 5 4 i 
These results nesurly agree with the 
former in the extreme , cases, but differ 
considerably in the intermediate cases. 
Tredgold's formula for the power of a horse’s 
traction, expressed in words, is as follows: 
— Divide the difference between the maxi- 
mum velocity t when unloaded^ and the given 
velocity t when loaded, at the given dura 
tion of labour per day, by the said maximum 
velocity, and multiply the quotient by 250 ; 
the result will be the horse*s pother qf 
traction in lbs. Tdking the hours of 
labour at 6 per day, the utmost that he 
would recommend, the maximum of useful 
effect will be 125 lbs., moving at the rate of 
3 miles an hour ; considering the expense of 
carriage at this rate as unity, the comparative 
moving force, and proportional expense at 
different velocities, will be as follows : — 
Velocities, 2 3 34 4 44 5 54 

Forces, 166 125 104 83 624 414 364 
Expense, 14 1 lilU 14 U 2 

Thus it appears that the expense, which 
is inversely proportional to the effect, that 
is, the product of the force and the velocity, 
is doubled when the speed is increased from 
.3 to 54 miles per hour. 

14. According to the preceding rules of 
Tredgold, the greatest useful effect of the 
horse is 125 X 3 X 5 = 2250 lbs. raised 1 


mile per day. 

In comparing this with fact 

Mr. Sevan who made many 

experiments 

Velocities 
per Hour. 

Day’s Work. 

s| Force of 
1 Traction. 

MUes. 

Hours. 

Lbs. 

24 

Hi 

83f 

3 

8 

do. 

34 

5,9.10thB 

44 

do. 

4 

do. 

5 

2,9-lOths 

do. 

6 

2 

do. 

7 

14 

do. 

8 

H 

do. 

9 

9.10tha 

do. 

10 

i 

do. 


( 

on a horse’s power in dragging boats on the 
Grand Junction canal, found the force of 
traction to be 80 lbs. and and the space 
travelled in a day;26 miles ; this giyes the 
greatest useful effect equal to 80 X 26 ~ 
2080 lbs. raised 1 mile per day, the rate of 
travelling being barely 24 miles per hour. 

15. The most useful mode of applying a 
horse’s power is in draught, and the worst 
is in carrying load. This iS owing to the 
structure of the animal. It has been found 
that 3 men carrying each 100 lbs. will as- 
cend a hill with greater rSpidity than 1 
horse carrying 300 lbs. Wlien a horse has 
a large draught in a waggon, however, it is 
found useful to load his back to a certain * 
extent ; this prevents him from inclining so 
much forward as he would otherwise do, 
and consequently frees him from the fatigue 
of great muscular action. 

16. The best disposition of the traces 
in draught is when they are perpendicular 
to the collar ; when the horse stands at 
ease, the traces are then inclined to the 
horizon, at an angle of about 15<^ ; but when 
he leans forward to draw, the traces should 
then become nearly parallel to the road. 
The most proper inclination, however, is 
deterifiined from the relation wliioh subsists 
between the friction and the pressure, ii> 
every particular case. When a horse is 
employed in a gin, or in moving a machine 
by travelling in a circular path, tlie diameter 
of his path should not be less than 25 01 
.30 feet, and in most cases 40 feet should lx* 
preferred ; at all events it should not be less 
than 18 feet. * 

17. The following is a useful table from 
Tredgold, shotrtng the maximum quantify 
of labour which a horse of averaye strerigth 
is capable of performing at different velo- 
cities, on canals, railways, and turnpike 
roads. 


Useful effect per day for a distance 


• 

of 1 mile on 

a 

Canal. 

Level Rail- 

Level Road 


way. 


Tons. 

Tons. 

Tons. 

520 

115 

14 

243 

92 

12 

1.53 

82 

10 

102 

72 

9 

52 

57 

7*2 

30 

48 

60 

19 

• 41 

5.1 

12*8 

36 

4.5 

9*0 

32 

4*0 

6*6 

28*8 

3.6 
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In comparing this table with practice at 
the higher velocities, it is reckoned necessa-* 
to add i more than the useful effect, for the 
total mass moved. Now, the actual rate at 
which some of the rapid coaches travel is 
10 miles an hour ; the stagtfS average about 
V miles ; and a coach with its load of lug- 
gage and passengers amounts to about 3 
tons; therefore the average day’s work of 
4 coach horses is 27 tons, drawn 1 mile, or 
tons drawn 1 mile, by 1 horse. At the 
rate of 10 miles an hour, the iCable gives 3*6 
tons, which increased by ^ makes 4*8 tons 
drawn 1 mile, for the extreme quantity of 
labour of a horse at this rate, upon a good 
level road. To this result should be added 
^the loss of effect in ascending hills, passing 
heavy roads, &c., which will make the ac- 
tual labour performed by a coach horse 
about double the maximum given in the 
table. The injurious consequences are well 
known. (To Oe coniinued.J 

SENSES OF INSECTS. 

It was well said by ilje distinguished Ha- 
nibh naturalist, Fabricma, that “ no’lung in 
natural history is more abstiuse and didicult 
than an accurate descnpiion of the senses ot 
animals.**” This inherent complexity ot the 
subject appears to have induced Lehmann lu 
undertake the inve&tigaiiun ot the stfoses of 
insects t. lie collected into a focu» all that 
was known previous to his tune, Uough he 
has added very little from his own observation ; 
but since that period inucti has been done 
by IMarcelde Serres, Wollaston, Muller, and 
others 

The chief difficulty of the subject arises from 
the eat physical differences which exist be- 
tween animals furnishedwith Tones and warm 
blood, and insects that have neither, rendenm; 
all inference from analogy much less to be 
depended on, than if the physical structure of 
each were similar. When we see an elephant, 
for example, use his trunk to lift a small 
piece of money from the ground, we cannot 
doubt but that he teels the comas plainly as 
we should do in lifting it with the hand, and 
hence the inference that the trunk of the ele- 
phant is an organ of touch follows of course. 
But when we see an ichneumon fly fibrating 
its long antennfe before the entrance of a bee’s 
nest, and sometimes even inserting one or both 
of them into the hole as it to explore its con- 
insects alluded to may be warnec of the ap- 
tents, we are not thence entitled to conclutle 
that the antennas are organs of touch, for they 
may, with as much probability, be inferred to 
be organs of hearing employed to listen to 
sounds produced by the lohaliilant of the nest. 
It would also be too hasty, as it appears to us, 
to infer that Bies, gnats, and moths, are en- 
dowed with ^es of very quick sight, because 
we And itdiincuit to approach them without 

• 

* Nye Samling as del Uaiiske, &c. ii. 375. 
i De Sentibus tL'xteriiis Inscctoruin, p. 1, 
4to., Guttlngie, IT^S. 


putting them to flight; for the earth -woim 
(Lumbricus terrestriSf Linn.) will retreat 
with similar rapidity into Us hole when ibe 
light ot a candle is thrown upon it at night,*' 
though no anatomist has ever discovered its eyes 
nor believes that it has any ; and the insects 
alluded to may be warned of the approach of 
danger by .'4rneil, by hearing, or by touch, from 
slight jbanges in the currents ot air, as pro- 
bably as by sight. Analogy, it would thence 
appeal, is ve^y apt to mislead ^nd as we have 
little else to go upon in thesq^ject of the sen- 
ses in insects, we can seldom ascertain the 
facts with minute accuracy, and must rest 
contented with probabilities and approxima- 
tions to the truth. 

He'specting one point there can be no 
doubt, — namely, that an object must always 
bo»presenl in orrier to produce a sensation oi 
feeling , light and colours being lu this man- 
ner the objects of the sense ot seeing, and sound 
of the sense of liearmg. In mau the impres»iori 
made by light upon the eye or by sound upon 
the ear passes along peculiar nerves to the 
brain, as the signal from a dietant telegraph h 
coininunicaied to a metropolis. In insects we 
may suppose that such impicssions upon the 
eye or the ear arc oifty conveyed to the next 
nervous vtailrt ( f^anshon ), since they possess 
no general brain similar to ours, but a number 
of cential points in different parts of the body 
where the adjacent neivei umtef. Whether, 
also, in-ects possess one set of nerves for feel- 
ing and anoihci set for motion, as Mr. Charles 
Hell has recently discovered lo be the case 
aihong largei .inim.ils, remains to be ascer- 
tained, lliough analogy would lead ns to ron- 
clude that lht*y must liave sonteilung at least 
siiniiar. Be tins as it may, tiie mo->t obvious 
mode in which ive can discuss the subject be- 
toie us, is to examine the structure of the 
oigans, and the probable action of objects 
upon these. It appears to be the most con- 
venient Older to begin with the Sense of 
Touch, and then to take up Taste, Smell, 
Hearing, and Vision, in succession. 

(To be continued, ) 


THE TAXIDERMIST. 

(Continued from page 410.) 

OF STUFFING QUADRUPEDS, &C. 

Let US suppose the animal which we in- 
tend to staff to be a Cat. Wire of such a 
thickness is chosen as will support the ani- 
mal by being introduced under the soles of 
the feet, and running it through each of the 
four legs. A piece of smaller dimensions is 
then taken, measuring about two feet, for 
the purpose of forming, what is termed by 
stuffers, a tail -bearer. T)iis piece of wire is 
bent at nearly a third of its length, into an 
oval of about six inches in length ; the two 
ends are twisted together, so as to leave one 
of them somewhat longer than the other ; 
the tail is then correctly measured, and the 


• J. R. 

\ See Insect Transformations, pp. 400 and IB?. 



616 


ON THE STUFFING OF QUADRUPEDS. 


wire is cut to the length of it, besides the 
oval. The wire is then wrapped round with 
flax in a spiral form, which must be increas- 
ed in thickness as it approaches the oval, so 
as to be nearly equal to the dimensions of 
the largest vertebree, or root of the tail. 
The thickness can be very nearly imitated 
from measuring the bones of the tail which 
have just been removed, and for this purpose 
a pair of callipers should be used. When 
finished it shogld be rubbed thi^^ly over with 
flour-paste, tq preserve its smooth form, 
which must be allowed to dry thoroughly, and 
then the surface should receive a coating of 
the preservative The sheath of the tail must 
now be rubbed inside with the preservative. 
This is applied with a small quantity of lint, 
attached to the end of a wire, long enough to 
reach the point of the tail- sheath. The tyl- 
bcarer is then inserted into the sheath, and 
the oval part of the wire placed within the 
skin of the belly, and attached to the longi- 
tudinal wire, which is substituted for the 
vertebras or back bone. 

Four pieces of wire, about the thickness of 
a crow-quill, are then taken, which must be 
the length of the legs, and another piece a 
footer fifteen inches longer than the body. 
One end of each of these is sharpened with u 
file in a triangular shape, so that it may the 
more e isily penetrate the parts. At the blunt 
end of the longest piece a ring is formed, 
large enough to admit of the point of a finger 
entering it ; this is done by bending the wire 
back on itself a turn and a half, by the as- 
sistance of the rouud pincers, Uu the same 
wire another ring is foimed in a similar 
manner, consisting of one entire turn, and so 
situated as to reach just between the animal’s 
shoulders. The measurement should be care- 
fully made from the animal itself. The re- 
maining part of this wire should be perfectly 
straight, and triangularly pointed at the ex- 
tremity. 

Another method of forming the supporting 
wires, as practised by M. Nicolas, is to take 
a central wire, which must be the length of 
the bead, neck, body, and tail of the Cat, as 
in plate VI, fig. 8, that is from a to h, Vmt the 
tail at 6 is shortened owing to want of room 
in the plate ; two other pieces are then taken 
and twisted round the centre piece, in the 
manner represented in plate VI, c. d, c,/",- 
these extremities being left fcjr the leg wires. 
After the wires are thus twisted together, 
the central one is pulled out ; and the feet 
wires of one side are pushed through the 
legs of one side from the inside of the skin, 
and, the other two leg pieces are bent and 
also forced through the legs, and afterwards 
made straight by a pair of pincers : the cen- 
tre piece, having been previously sharpened 
at one end with a file, is now forced through 
the forehead and down the neck, till it enter 
the centre of the twisted leg wires which it 
formerly occupie^d, and pushed forward to 
the extremity of the tail, leaving a small 
piece projecting out of the forehead, as re- 
presented in the Cat, plate VI, fig. 8. After 


which, the completion of the stuffing is nro- 
I'eedcd with. 

We think this mode unnecessary for the 
smaller animals, and that it should only be 
adopted for quadrupeds the size of Deer, &c. 
These wires are besides much more difficult 
to insert by this\han by the other method. 

All the wires being adjusted, the operation 
of stuffing is next proceeded with. The skin 
of the Cat is now extended on a table ; and 
the end of the nose seized with the left hand, 
and pushed again into the skin, till it reaches 
the neck, when^we receive the, bones ot the 
head into the right hand. The skull is now 
well rubbed over, with the arsenical soap, 
and all the cavities which the muscles before 
occupied are filled with choppe(Ptow, flax, or 
cotton, well mixed with preserving powder. 
The long piece of wire is now passed into the 
middle of the skull, and after it is well rub 
bed over with the preservative, it is returned 
into the skin. The inner surface of the neck- 
skiii is now anointed, and stuffed with 
chopped flax, taking care not to distend it 
too much. Nothing like pressure should be 
applied, as the fresh skin is susceptible of 
much expansion. 

Observe that it is always the inner surface 
which is anointed with the arsenical soap. 

Take care that the first ring of the wire, 
which pusses into the head, is in the di- 
rection of the shoulders, and the second 
corresponding with the pelvis, or somewhat 
toward#' the posterior part One of the 
fore-leg wires is then inserted along the bai k 
of the hope ; and the point passed out umler 
the highest ball of tlu* paw When this 
accomplished, the bones of the leg are drawn 
up w'ithin tlie skin of the body, and the wirt* 
fastened to the bones ot the arm and fore-ann 
with strong threnii* or small twine. 13ra^s 
wire, used ftfe piano forte strings, makes jt 
more secure, ai^d is not Hable to rot. 7'hese 
are w'ell aaointed, and flax or tow shi^et 
wrapped round them, so a>^ to supply the 
place of the miisdes which have been remov- 
ed. The common stuffing employed by the 
French taxidermists, at the Jardin des 
Plantes, is chopped flax ; but it must be 
quite evident that toi such parts as the legs 
of animals or birds, that ilax or tow slivers 
are far preferable ; and can be wound on with 
more nicety, w^hercas, chopped flax or tow 
is apt *to make inequalities. To give the 
natural rise to the larger muscles, a piece of 
silver should be cut of the length of the pro- 
tuberance required, and placed in the part, 
and the sliver wrapped over it. This gives it 
a*very natural appearance. 

The mode of fixing the legs, is by passing 
one of their pieces of wire into the small ring 
of the horizontal or middle supporting wire. 
Pursue the same plan with the other leg, and 
then twist the two ends firmly together, by 
the aid of a pair of flat pincers. For an ani- 
mal of the size of a Cat, the pieces left for 
twisting must be from five to six inches in 
length. After being twisted, they arc bound 
on the under side of the body wire, with 
strong thread ; the two legs are then replac- 
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td, and pul in the form in which we intend to 
fix them. The skiu of the belly and top of 
the shoulders is then anointed ; and a thick 
layer of Hux placed under the middle wire 
I'hc shape is now piveii ft) the scapula' on 
both sides, and all the muscles of the shoul- 
ders imitated. These will he ele\uLcd or de- 
pressed, accoidin^ to the action intended to 
be expressed. The ciuteiior part of the open- 
ing- is now sewed up, to retain the stiiltiug, 
and to enable us to complete the toriuution 
of the .should^'s and juactioli of the neck 
'I hi.s part of the animal is of great import- 
ance, as rcgaid^ the pci lection of its form ; 
and much of ihs bcauly will depind upon this 
being well executed 

It the animal has liccn reccutlj skinned, the 
• hest plan possible is lo iniilatc, as ncaily us 
possible, the muscles ol the caicase ; by 
which many parts vMllhc noticed winch might 
otherwise have been iieglecti'd Even to the 
comparative anatomist, I additss this rceoin- 
uieiidation ( ol'^ NATrai. vviii-.m via 

>Ol, HAVKn IN ’\OIJU I’OVVI'K. 

It must b( oiis(i\td as a gineial rule that 
tin wires for Uu hiinl legs ol (|uadiupeds 
should always he longer than tliosc of the 
legs 

I he next thing is to lorm the hind legs 
and thighs, wliicli must be done as above de- 
scribed for the toic legs , but with this dit- 
fei'cnce, that tliey must hv wound louinl 
with thread, diawn tlnongh the stulluig at 
intervals, to prevent It slijipuig up when ic- 
turiied into the skin of the leg 1 hey aie 
then fixed, by passing the leg wires into the 
second ring of the centre body wne. winch is' 
situated at, or near the pelvis ; the two cuds 
are then bent, twisting them to the i ight and 
left around the ring and to mnl^* thim still 
more ecure, they should be wound louiid 
with small brass wire or pacrtvtln ead the 
tail bearer is then attached in tlieinanmi 
formerly dcscribcil ^ 

Having eoHipleted this part of the iron 
work, the skin of the thighs is coated inside 
with the preservative and the stuffing com- 
pleted with chopped flax oi tow I lie whole 
inner parts of the skin which cun be i cached 
are again anointed, and the body starting 
completed with ehopped flax, (’arc must be 
also paid not to siutf the belly too mll^|I, as 
the skin very easily dilates, j he ineisuui in 
the belly is now closed by briiiging the skin 
together, and then sewed withiu aim without , 
while attention is paid to divide the hairs, 
and not to take any of them in along with the ' 
thread; but should any of theiik be inadver- 
tently fixed, they can he picked out easily 
with the poiut. (Flute VJ. fig. P.) When this 
is completed, tlie huirw'ill resume its natuiul 
order, and completely coiiecal the seam 

The seam should now be well primed, on 
both sides, with the solution of corrosive 
sublimate, to prevent the entrance of moths. 

I'he articulations of the legs are then bent, 
and the animal placed on its feet ; and pres- 
sure used at the natural flat places, so us to 
make the other parts rise where the mufch-s 
are visible. 


1 cannot take leave of this part, without 
mentioning a plan which i invented, for giv- 
ing full effect to the muscles of the shoulders. 
Having skinned a Dog, immediately on re- 
muviui; the carcase, 1 took a plaster of Paris 
enst otf, from each of the shoulders ; and 
from these moulds 1 cast a pair of shoulders. 
After having completed the internal stufliug, 
I applied th^se casts on th#top of the tow, 
and on the skin being broi^bt over them , 
they had the best effect imaginable ; and gave 
the complete appearance of the shoulder in 
the living animal. This method may be ex- 
tended to the other visible muscles of the 
body with great eflcct ; and it is very easily 
and speedily aeeomplishcd. fn short every 
legitimate means of this kind should he 
tliought of and adopted, at whatever expense 
and trouble it may be, to obtaiu the end in 
view; namely, as close an imitation of the living 
subject as possible ; for one well mounted spe- 
1 jint n IS w'orth fifty indifferently executed. 

A board is now [uepared. on which to place 
the (>at. But before fixing it permanently, 
the animal should be set in the attitude in 
w'liirh it is intended to be preserved, and the 
operator having satisfied himself, then pierces 
lour holes lor the admis'-ioii of the feet wares, 
which must be drawn through with a pair of 
pincci s till the paws rest fii mly on the board. 
Small giooves arc then made for the leceptiuii 
of the pieces of wires which have been drawn 
tliiougli, so that they may be folded back 
and pressed down in them, and not be beyond 
the level of the back ol the board ; wne nails 
aie now driven lialf in, and their heads bent 
dow II on the wares to prevent them from get- 
ting loose, or becoming moveable. 

'I he staffer next directs his attention to 
the position and final stuffing of the head and 
neck. 1 he muscles of the face must be imi- 
tated as correctly as possible, by stuffing iu 
cotton at the opening of the eyes, as also at 
the mouth, ears, and nostrils. To aid in 
this uNo, the inner materials may be drawn 
forvvaid by the assistance of instruments, such 
as arc represented at plate VI. figs, 10 and 
11, also small pieces of wood, formed like 
small knitting meshes. 

Our next care is the insertion of the eyes, 
which must be done while the eyelids are yet 
fresh, ^ome dexterity and skill are required 
111 this opeiati^n ; and on it will depend most 
of the beauty aud character of the head. 1 he 
scats of the eyes aie supplied with a little ce- 
ment, the eyes put in their place, and the 
eyelids properly drawn over the eyeballs ; 
but if rage or fear are to be expressed, a con- 
siderable portion of the eyeballs must be ex- 
posed. The lips are afterwards disposed in 
their natural state, and fastened with pins. 1 f 
the mouth is iuteuded to he open, it will be 
iieccs^aiy to support the lips with cotton, 
which can be removed when they are dry. 
Two small balls of cotton, firmly pressed 
together, aud well tinctured with the arse- 
nical soap, must be thiust into the nostrils, 
so as to completely plug them up, to prevent 
the air from penetrating, as also the intru- 
sion of moths ; and besides it has the cfl’eet 
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of prcHcrvinir the natural shape of the rose 
after it h^s tlricil. J he same precuutiou 
should be adopted with the cars, which, in 
the Tat, require but little attention in setting. 

W'e must aguiu recommend the stuffer to 
<.ee that he has sufliciently applied the pre- 
servative soap ; and the nose, lips, em:s, and 
paws, being very liable to decay, mustljc well 
imbued with |pirits of turpentine. J his is 
applied with a brush, and muhr be repeated 
six or eight times, at intervals of some days, 
until we are certain of the parts being well 
primed with it; and, after all, it will be ad 
visablr to give it a single coating ot the •soln- 
tion of corrosive sublimate. 

The methods of stuflmi;, wlueh wc ha\t 
pointed out in the prei tdin;^ pages, Uie ap- 
plicable to all animals, fioin a Eion noun 
I o the smallest iMouse. Animals olalaige 
description require a lrame-vw)i K suited to 
their dimensions , these v^e will point out in 
their systematic older. 1 bey an aNo some 
animals, whose pcenbanty ol stnieture le- 


fpiires treatment ditfering a little from tin* 
ordinary course. 

( To bv continued. ) 

EXPLANAntiN OF THE PLATK. 

Plate vi, fig. ‘2, exhibits the manner ot 
inserting the wires in mounting a Cut. 

Fig. B. — The wires us they are put together 
befoie being placed in the skin ; a, the tail 
wire , b, c, he^d and neck wy'c ; d, e, and t, 
leg wire*'. 

Fig. 1 :^. — Wire employed for forming - 
tloublc Cl OSS 111 the larger tiuiy^^lrupeds 

Fig. 12, exhibits the manner of articu- 
hiling the joints ol the l.irge fpiadruped**, m 
‘■etling up skeletons, u, an iron plate ; /, 
IS the nut which tighten*, the screw ot the 
iron peg ; c is the head of tlie second non 
peg, the nut and screw ol w Inch are tin 
‘'.Line .Is th it ‘>hov\ n in fiorit, and plaeeti 
tn jiind , 


1TIK 

SPIRIT OF THE INDIAN PRESS, 

MONTHli' KlCClS'l'Klt OI-’ I SIvKl'l, 1NVKNTI(,NS. 

AM) 

IMPUOVKMICNTS. DlSCOVF lU 

AND NFAV FACTS IN DKI^\ ITfiM ENT OF SCIRNCF 


RUSSIAN INFLUENCE IN C HINA. 


We observe, from the following lettei in 
the Bengal Hurkurv, that Russian iiitlii- 
cnco is extending in a ([uartcr least expect- 
ed. 

“ You observe, in your paper of to-day, iliat 
the aflairs of the Foil n^n Llai barian - to the 
celestial Km pile, appear to have anived .at a 
msis My own impie'Sinn i", llia», rflibougli 
the present moy bt a passini? cloud, the en-,!'. 
will very speedily come m ^farnest JUit 
^hy 1 — vvlience^ — wherefbie'^ Why shonhl 
the “ Outride Barbarians’' be tuhei more 
fiercely dealt upon in peison, oi more h.im- 
peted in all their eomnienial Iraii'.artiuns 
than heretofore ^ Havi-the (’liim*-.e (lovem- 
ment suddenly become blind to all ilie bene- 
fits attending their Hading leUtions, witli the 
Empire Have lire Baibanans theni'-el ves 
been guilty of any greater coulpmpt for the 
-on of Heaven oi of any gre.iiei violatnms of 
Ins edicts touching foieign dirl ihaii they have 
for the past ^twoniy yrars ' Where ihrri 
arises this sudden and loud elaller of edict", 
this more than ordinary activity of le-pec ta- 
ble functional ics not to be ailavidfven bv 
f he ai ( usloincd biibe ^ W c ""tc tfiing-^, Iml 


a*, thtough i) glasf^darkly ; yet a can se o> ( c 
lo me, and I know* not liow a hd.s e-cape . 
youi aiteniKAi, aiifl that ol vour eontcmpoi i 
nc-, winch .a connl- (oi tlie-e tiling-. Mv 
Own ide.i, ami ,I siiouM like to set* it woiki i' 
out l>y peisuri', nioie caf*ablt*, nml better iii- 
lormid on -,uch points, is — Ri -si i 
niflacnc^ i.> af the hnttoin oi the whole. 'I'h' 
eye- of the gieal vnliiire aie never tor a mo- 
ment withibawn fiom ihe afidiis of ihe c.ia 
Think not that hei astute ( loveriiment is 
ab-nnl its N) r ontemplate a “ hoiirii’’ upon 
Boiiij^av Ol Calcutta. Russia knows ihai, 
w halivt I sill* iiiav lliiealen, and hei rdliciai 
OI g.'iii - f/r) thieau n , lu*i advance to the Indii- 
mu -I be hy s.ip anH nunc. J’ln* creepmu 
pioM-st,(;, sn gp with all Us 7ig-/ags, an < 
nol .1 lu-Ii afiei the fa>hioii ol Alula orTi 
nioor. l»nl in llic* mi'aiitime she may m.ike 
mil Indian bbnpne loo coUlp I n he woi th th( 
hotdiiifi , imh id, 1 look upon lhai astlienH' 
tuial leimin.iiion of our dominion m the East 
She m.i y emb.i 1 1 a.ss oui (’oinmei< e and onr 
I'liiaiiies rail ihal is trouble and loss to us. 
Is gain to liei . 

In a niemnir addicsscd to the Emiicior bv 
one of Ins diplomatic agents, ciedil is lakcn 
(or Russian policy in eonlributirig to those 
( 'omiiien iai disa.stcrs in tins ( ’ouuti v fioio 

ho b we die but now* lecovciing. Russm 
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a ('oneg<' at Pekin. Do you imagine 
that the sludrnts v\lio aftVct fo be lost in llic 
irireti><e deiiglil ol sliidvmg tlie langu.ige of 
'I’se have no other object in leaimng iliat 
eliainiini; longue thcin luffTpreting at fjns on 
ihe Sdjenan tiouliei ! They are wiihdiauii 
ifjlo Rii'isia ultei letn.iining at Pekin fiveyeai'^ 
and lepluced by new students. Itwouhl l)e 
<'uiious to see the itdotmalion they cairy away 
unwell as tlie in“.li niMioiis liom the Auiocr.it 
of all ihe Uu'-'i.is to the I'le^liioan ' liea'^sui 
ed ih.il theiess no l.uk of AAiscoviIo loubh-s 
01 Mu^'iovite mtiigiie Jt Pekin , aini to what 
ehjeet on eai'lii i-- it so likely to be diieeted as 
the einlMii.is^iiK id the ino^t iorfoidabh* ot 
!■i^ls^la'‘>. .intauoui'-ts in l.uioj'e In the list 
iinnitei oi llie Port I'olin v^xliieli has leai bed 
me, tlie attention ol ihi' Pi iti-b (lunln' l•^ rai- 
led to ilii*' vei y point. lleii'.in (Mtllision .i> 
ue inav alnuet as with the, vvo'l ol the north, 
wilh only a Imidei ,ind deh.iUMble l.ind bt;- 
(vveeij ui, It behovi ■. ib.il. we be <loul>lv vi"i- 

'.lilt 

R \isvia |v ,id liui', t wo liundie.l iboMs.md no n 
!(» In I ai III V. 1 'mi-"! I i'' he I ihi.^!!. Vu tui 
will not oppo-e hri '-in';H'-li,iii(K d Pi.inc^ ' 
.i!.i^ toi ['laiiee' 1 ,mii IMnliippe is hei Kini', 
>i>ii h\ t lie g I .u f I ti ( I Ol ’ 1 fie ( I'u ma i< st 1 1* s 

lit iul«b 11 loiii'Ji shod liv I'iu-'t.i itudUu -i.i . 
iin 1 " III i oi.\ iiKieii^ 1 Nil t n:' 1 1 a e\ pin i 

I iiglfirid .doiK ('.in i)' ati <,b|< < t oi t(ji l«i 
I « ii'-sia e v( n loi a inoiKMit. I h i; einl^ai i .i • 
ii »Mit, inn d'sli .K lion , ilm e aie tin' ol - 
'< I Is (d llussMii pidii V, and llu-sim p')!ie\ 
wt I vi's iis IK t vif jnirii' b d ptjihdy ainl ld(*>>il 
ami eeld. t'orn ibi, liopits to liie pule One 
‘le.ti oie-h 1“=’, to niv rrnnd, rio.N looking no 
til ( liin.i. W li.it v\oiiul not the I\I nsey vote, 
nil tiiiruatd p.i vin.is't'i . aw aid In tlie tniinn.ife 
n;i als who should ‘•I* liter *lu p*o-'p(‘!i*v ol 
P.iilisli Indian, ami Ibiimb l’,niojjean eoin- 
im lei 111 tli.ii Innpiie ^ t a, s^i.pier n otilv 
fin a OK II .-'t t loi in dial m ij numu'nt i\iM)- 
las c.mt-. ill- Ii la iK't .iinund liiiii^ he set s /.ng- 
la nd ( on V II I ,i d iv llie gii'.it Conte'-l ot the 
people .iinl 1 lie Pee i s . liel md, b< t i igtit .ai in , 
pai,iii'/,('d O' Munn-iiig India ei i ppled in tiei 
M oiiices llii(mr;h Ku'"i.'in iliploniac’* inl'iiina. 

lie 'Its tli<si iliMi!' iiu tiles ni Ill'll 'and 

wiIIkoii wiM driwnnr a niaii lioi-i Ins vast de- 
ieiisivt (i.iee, loo homlied ilion and Si yll.mns 
delili heloit iiiin on ih.'it oniinoiis lo.id i^lu le 
stands ( 'a* liei ini ’ - prophetic dll ■etnm p(>'1 , 

' I i) (dnmlaniiiioplo ' ' 

While Rii-isih ha* a ( olli g-' in lb' ui.wn 
dumid demand a1 t'.e < .mrui' ' > moniii the 
amepriv.'bgi loi ('iial Ibit.iin, .irni make 
1 nuiiiai imi ol M — wel I ein ploved, i( would be 
Win ill a tlioiusjipl A in heists and Maiaiineys. 

I’OADSIN I IN', i: \sr OP DI.\(|\I 
AND C\\(’IIAR. 

d'hc Hcrnint iUnalti ol iIk* ‘2!)lh nisi ant lias 
ati aitn Ic. l)v Ihe /vefei an'i , on * road tiniii 
0<«1( ulla to A.'S.iin thiongh the (bissiali Hills, 

1 he inloi in.itinn which it eonvevs is valuable. 
Old we leai that the lo(aliiv tbiough wbn h 
'he loidc Ips, will lt(j (ou'.id ai nnia voiii able 


foi the construction of a durable road, that 
the project muHt tie post jioned till other wants 
otrnoie immediate importance are supplied. 
The whole ot the tract ol country which lies 
heiwecn the Megna and the Caasiah Hills 
IS so lepeatedly luteisected with streams, that 
the Construction ol a road will be found an 
object oi no ordinary ditliculty. During the 
raiti;, the i^ail even between Dacca and the 
Megna IS impassaldc excejit^ry water. From 
Dacca to .'^yihet, during seven months of tho 
vf.ii, Pie ilawli 1, conveyed in a little dingy, 
anil It is impossible to traveise that vastlagune 
r xcept 111 a boat. The whole surface ol the 
( oiinti y I- one sheet ot water , and the villages, 
built on gentle elevations, have all the ap- 
jieatance ot little islands studding a wide 
ocean. Tlie hr.si i list ruction given to bovs 
and trills in tliat di'-tiict is in the management 
ol the padille , and in some ot the most coin- 
merei.il towns, the pa'-seu gei- cross the streets 
in littlo canoes. For a moment one might 
.ilmosi i.incy lumsell transported Venice and 
^ui Kmnded w ith gondolas. Over a country 
ef ilii^ des- iipnon, no road can he carried but 
.it .m I'vjcU'.e, which it would be unwise to 
nil ill unlil therr; is a jiiobabjlily ol greater 
lialh' tlian now exists. 

'J’hec poil of ti a from Assim to Calcutta, 
will.cvenlii.ill y, liiinisli the element of a large 
comincKe; but it m mucb to be doubted, 
wIjciIku the lea merchants would not find it 
nioie to ilicii .idvarilage to move down the 
ir.lioim and lonc-winding Derliampootur, than 
Ii) tr.iveme tile (Jassiah Hills, with their bulky 
chests. There aio .ilso some avvkw’ard tor- 
rents wliit h cross that loute. and the descent 
tiom Ohauiii to the plainswdl ot lUell be 
tound a most toimidable obstacle to the adop- 
tmu ut this road for cuinmeicial purposes. At 
piesent, rnoieover, those mountains are not 
siidiciently pcopb’d, and are too deficient m 
• li.ilt cattle, to cifi'onl any adequate assistance 
to any ai live eouimerce. liut all our ideas 
on the subject must loi the present be neces*' 
-arilv vague. 'Phe provinces on our eastern 
fiontiei have hitlieiio been lamed only for 
iIkmi lime and oianges, and we are therefore 
eoiiijMi.ilively ignorant of the state and con- 
ditmn ol the euuntiy. It the tea trade should 
as-^uioe .iiiv magnitude, a rapid and increased 
lull rcDui'^e will necessarily commence with 
:Ik' UK tiopolis ami thus constrain us to look 
hir the most e\'pvdnioui 5 and safest route to 
Calc utlii One vhuig however is certain, that 
il the tea jjl.iiit be discuveied to grow with 
ea'-e .a Sadna, and il we once acquire the 
'mysierytif induipulatiini, the cultivation ol 
tills pl.iiii will not long be confined to that re- 
mold and almost maceessible piovince. Tlie 
hills ami mount. mis between Sylhcf and 
Munijiore which lie inucli nearer to Calcutta 
will soon be coveied with tea gaidcns. 

It IS iinpossdilc (o revert to these fair le- 
gions without hemg strongly leminded of the 
uiitiim ly removal of the ludic iclual, who re- 
ceivi'd charge ol Cach.ir when it was a com- 
pai.itive deseii, and tinned it into a flou- 
ii''hing piovmee. 'I’he sii id interpretation of 
Ihe new miliiaiv law wdiicli prescribed thr* 
niiiiibei ol olle'crs who might be absent at 
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one period from their corps, deprived that 
country of the beneOt of his services. All 
those who were tcquainted with its condi- 
tion and its wants, felt at the time that 
it was an unwise policy, which made the 
greater object bend to the less, and re- 
garded the welfare of a whole ffeople 
as subordinate to the punctilious ob- 
servation of a ^ery questionabler rule. The 
former superiLtendent brought all his 
•energies to bear upon the improvement of thm 
interesting country ; but just at the moment 
when be might reasonably have looked for- 
ward to the full realiaation of his benevolent 
views, he was snatched fiom this scene of 
usefulness, and buried in the dull routine of 
regimental duty. We offer him many apolo- 
gies for thus intruding this painful subject on 
public attention, without his permission , but 
the exertions which he made to revive and re- 
animate Cachar are historical facts, and as 
iuch are in a measure public piopeiiy ; and 
we may, on this ground , plead an excuse for 
this expression of sincere regret at the pre- 
mature termination of his labours. — Friend of 
India, Februa ry 2. 


IMPORTANT TO MAKINEUS. 

The following is a translation of a notice 
issued by the French Government, and is highly 
important to Navigators. 

Notice TO Navigators.- Navigators fre- 
quenting the coasts of Coromandel are aware 
that there exists at Porto Novo 10 leagues 
South of Pondicheny, a smelting fuinace, the 
chimney of which is very lofty and throws 
out from its summit a light so brilliant as to 
betaken at times fqr a light-iiou.se. 

They should be cautious of confounding 
this light with the one at Pondicherry, or hy 
such a mistake they might touch the* bank of 
Coleroon for want of water. 

At the northern point of the Bank, in four 
fathoms, the chimney bears W. 59^^ N. 

The best way of ascertaining whether they 
have reached Pondicherry as Porto Novo is 
after they have shaped their course to stand 
in boldly to the shore and keep the lead going. 
To the East and N. £. of the bank, the 


soundings diminish rapidly, in'some placets 
fathom at a cast. 

In the neighbourhood of Pondicherry on 
the othet hand tlyi soundings diminish giadu- 
ally and uuiformlv.*^ 

The Buttom off tiie Coleroon bank is ot 
sand and good for anchorage, if the sea bree 7 e 
i^ not too stions. 

Ibid. (Signed^ A. Henry, 

Lteiil of the Ha^honr Shiy 

MR. NIGHTINGALE THE NATUK.A 
LIST. 

• 

We understand that Mi. Niglitingale, ll»e 
eniineni ii'«tuialist, and Son of Sii .lohf^ 
Nighliiigale. Baionet, who aiiived iieie m 
the Tts;ris, has piuceeded to Kandy tu pio-t 
cute Ills scieniihc reseaiches into the naluml 
productions of the Island. Mr. Nii>iitingiil(f 
is well known to the Hrilisli public as llic 
Author of a delightful lit tie volunie “ Ocean i< 
Sketches." Wo are inioiined that tiie col- 
lection winch lie IS al present inakimr is m 
tended to enrich tin- Cabinet of ilie Duke oi 
Noithumberland. — ColomboOUerrei , Jan. l.i 

NOTICE TO CORRESPONDENTS. 

Sc.jilpeP8 communication will be very ai 
ceptible ; it shall be jirinted across as dcsircil 
and copies fuiiiishcd. Mr. Hill’s conimum 
cation has been mislaid ; we shall estccni if 
a great favor if he will kindly scud us a copv 
for our next number. We have just u - 
ceived Mr. Hobson’s commuiucation, In- 
dication ofr u genus of Insessores. 

Dr. Forbes’ Topograpliical Report of Hnl 
gclec shall appear m the next Medical Jour 
nal. Some valuable meteorological table: 
will also appekr. 

To avoid double postage and the dis- 
agreeable necessity of having their copies 
returned to us, we shall feel obliged if uui 
subsenbers will, immediately oh change of 
residence, inform us of their new address . 
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REVIEW. 

Memoir on the Geology of the Neelgherry 
and Koondah Mountains. By P. M. 
Benza, Esa. M. D. of the Madras 
Medical Establishment, 

On the Granitic Formation, and direct 
tion qf the Primary Mountain Chains, 
of Southern India. By Captain 
James Allardyce, 22d Regiment 
Madras Native Infantry, 

On the Tree which produces the Gam- 
boge of Commerce. By R. Wight, 
Esa , M. D . — Madras Journal of Li- 
terature and Science, October, 1836. 

We have just received two numbers of 
this valuable periodical : they contain matter 
of deep interest to the scientific reader and 
afford striking proof that science is making 
rapid strides in India. Dr. Benza’s memoir 
on the geplogy of the Neelgherry and Knon* 
dah mountains contains matter of con* 
aiderable importance, of which we proceed 
to give an outline. It opens with a de- 
scription of the group of hills , called Neel» 
gherriesi and considered as the southern 
termination of the western Ghauts, which at 
this place end in abrupt, lofty, and almost 
vertieal precipices ; the extensive valley of 
Coimbatore dividing them from the Paul- 
ghaut chain, which, following the same 

i direction as the Qhants, extends down to 
Cspe Comorin. 


The Neelgherries form an elevated pla- 
teau, projecting in an easterly direction, from 
the line of the Ghauts, in the form of a 
triangle, the base of which is the continua- 
tion of the Ghauts themselves. 

They rise abruptly from the table -land of 
Mysore, in stupendous cliffs, with an ele- 
vation of many thousand feet. Two rivers 
encircle them, as it were, running round 
their base. The Bowany river, rising in the 
western side of the Koondah and among 
the bills of that group, runs in an east- 
erly direction along tVie foot of the outside 
of the Neelgherries, and, just below the apex 
of the triangle, it is joined by the Moyar, 
which, together with the Pykarra, having 
their origin in the Neddiwattum range pre- 
cisely opposite the sources of the Bowany, 
and making a sharp curve after leaving the 
hills, runs an easterly course, joining the 
Bowany at Danikancottah, and under that 
name, after running about thirty miles, they 
discharge thew waters into the Cauvery. 

The Neelgherries*, being the highest hills 
in the whole of the peninsula, south of the 
* Himalaya, possess a greater degree of geo- 

* ** The Neelgherry Hills are situated be* 
tween the parallels of 1I<^ 10' and ll^ae^N. 
latitude, and 76'* 59' and 17*' 31' E longitude 
from Greenwich ; their grpatest eatent in an 
oblique direction, from 8^ W toN. B. is from 
88 to 40 miles, and their extreme breadth 15; 
taking ill account the great undulations of the 
■urfoce, and the'breadth above stated being 
pretty' constant throughout, their superftcial 
extent may *lie fairly estimated at from 6 to 
700 square geographical miles.**— Ob. 
•errotioai on ths JveolgAsrHss. 
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logical interest tlian any other group in this 
ejtensive region. 

Their being almost in the middle of a 
district, in which one of the most interesting 
rocks in the Indian formations (the laterite) 
is found developed in all its chaiscteristic 
features, adds Jt a little to thcir^importance 
in a geological point of view. On account 
of their superior elevation, they ought to 
be carefully e.vamined by the geologist, 
before he extends his researches to the other 
parts of the chain, of which they form the 
most elevated point. Dr. Benza stfys 
that the experienced eye of the geolo- 
gist can easily guess the nature of the 
rock composing a hill or a system of hills, by 
the simple inspection of its outlines : thus, 
spiry peaks show the formation to be pri- 
mitive 5 rounded smooth outlines are indica- 
tive of calcarious mountains ; while the 
castellated ruin-like appearance of a moun- 
tain is proper to the sandstone formation. 
Although the contour of the rocks 
forming the Neelgherries is even, smooth, 
rounded, and, as it were, undulating, the 
fundamental rocks of which they are 
composed belong to th*e primiti^e class. 
Their outline resembles those hills and 
eminences we meet in districts, resulting 
from tertiary or alluvial deposits. What the 
rock is, which gives those hills the lounded 
form they exhibit, will be shewn hereafter. 
With the exception of somevcitical cliffs 
and mural precipices, seen in the boundaries 
of this elevated plateau, and a few project- 
ing masses of the fundamental rocks on the 
summits and declivities of these hills, the 
whole group is uniformly covered by a thick 
stratum of vegetable earth (No, 1*), which, 
overlaying a thicker stratum of red earth 
(to be described in the sequel), supports 
numerous plants, chiefly grasses, which, 
growing most luxuriantly in thick rontigu- 
OUB tufts, give the surface a smooth carpet- 
like appearance. This vegetable earth in 
general is claji and of a grey colour, and 

* The fig.ure« refer to illustrative sperimeiis 
presented Var deposit in the Mmeraloi^ical 
Cabinet of the Madras liiterary Society — 
sailor- 


vlry friable. On this soil we oeoaiionally 
see small rounded pieces of the decomposed 
subjacent rock, bestrewed particularly on 
those spots where blocks of the decomposing 
rocks are seen jutting through the soil. 
This vegetable soil is replaced in the low 
valleys and flats at the fool of the hills, by 
a blackssoil, such as wc frequently see form- 
ing the pcat-bjg in swampy* grounds, in 
which a large quantity ofvegetable matter is 
being decomposed. This soil is of a black, or 
deep brown colour; of tenacious consistence, 
when moist; crumbling into powder, and. 
often splitting into prismatic masses, when 
dry. At first sight it resembles the black 
soil of the plains of India. From this 
last, however, it seems to differ greatly, 
in containing a large quantity of carbona- 
ceous matter, and much oxide of iron. To 
deprive this black soil of the greater 
portion of its humidity. Dr. Benza exposed 
it to a heat, sufficient to melt lead, and, 
after having weighed a certain quantity 
of it, subjected it to an intense heat 
for an ■ hour ; after this, it had lost more 
than 25 per cent, of the original weight, and 
had changed into an ochrey red powder. 
In many other localities the author 
remarked a most luxuriant vegetation of 
innumerable t ferns, of which the roots 
are seen decaying into a black powder 
Our author's attention was greatly excit- 
ed to tee (at Kotagherry) those tubular 
bodies traversing the thick stratum of black 
earth, which oveilays the yellow clay, with- 
out having a particle of it in their composi- 
tion. t As if the roots, by a kind of cajn'llory 
attraction, sucked up through the black 
soil, without mixing with it, the particles 
of the yellow clay w'hich, undisturbed by the 
vifinity of the black soil, arranged them- 
selves concentrically to the root ; and the 
latter decaying has left the cavity of the 
tube empty. 

Immediately below the vegetable soilT m 
almost all places, we And a stratum of de- 
tritus (in general not above a few inches 
thick), which is different in different loca- 
lities, according to the nature of the rock 
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on which it rests. Thus, it is ferruginous 
those places where iron ores are found : 
quartzy and silicioas above the thick veins 
of quartz, which intersept these rocks. 
Below the detiitus, in almost all places on 
the hills, Dr. Beuza found a thick stratum 
of an ochreous red earth, which occasionally 
assumes both the appearance and the com- 
position of Ikhomarge, and «for this reason 
the author hereafter indiscriminiately deno- 
minates it either lithomargic, or red earth. 
In general, this red earth is of a mottled 
^colour, or streaked with different hues of 
red, yellow, crimson, white, and grey or 
brown. It feels unctuous to the touch, and 
crumbles into dust when pressed between 
the fingers. It does not form a paste with 
water, but subsides to the bottom of the 
vessel. The different colours of this earth 
are separate and distinct, having a decided 
line of demarcation, so as to show that they 
are produced by the decomposition of 
separate and distinct minerals. This red 
lithomargic mould is eviJcntlj tlief result 
of the decomposition of two of tV\,e rocks, 
which almost exclusively torm the Neei- 
gherrie«i ; viz the sicriitic granite, and the 
hornblende rock, or primitive greenstone. 
Dr. Renza, after visiting and examining 
the summits of some of the ^highest hilb. 
found a vaiiety of pegmatite forming nimiy 
of the most prominent rocks on them. 
Such arc the summits of Doudabetta, Elk 
Hill, Kaitee pass, some of the peaks of the 
Koondah, and probably many other places 
which he did not visit. It is undoubtedly 
to some of the erratic blocks and rolled 
masses of this rock, or to the decomp*osition 
of those beds of pegmatite, into which the 
true granite of the high hills seems to pass, 
that the porcelain earth is owing. Of thefg 
blocks, still in an iindecomposcd slfete, 
many are seen in the valley of Kaitee ; 
derived, in all probability, from the 
summit of Doodabetta, or from that of 
the rock of Kaitee where the pegmatite is 
«een in situ. Our author states that the por- 
celain earth is not to be coufdVinded with that 
which results from the decomposition of the 
pure felspar veins, so frequently seen in the 


sienitic granite. He found it between two 
large blocks of decomposing sienitic granite, 
or rather hornblende rock, with garnets, 
close to the bund of the lake. Alluding 
to magnetic iron ore, he states that the 
two 'places on the Neelglierries, where 
he had seen this ore very^rich in metal, 
are, one near the villagt of Vartsigiri 
(KoUgherry), and the other close to, and 
traversing, the lake of Ootacamund in two 
places. The specimen from Vartsigiri 
is very compact and rich in metal. He 
took it from a laige block, probably the 
outgoings of a thick bed ut the southern 
eAtrcrnity of the valley, at the other end of 
which the village stands. The appearance, 
composition, and proportion of the ingre- 
dients of this magnetic iron ore are very 
different in different places; nay, in the 
same vein. Dr. lienza mentions that it 
IS the behet of home people, that owing to 
the similarity of the rocks, of the detritus, 
and of the quartz veins, of the Malabar 
roust, and of thcbC hills, gold may be found 
in tins lust, as well as m the former. Iron 
oies uie so common on hese hills, independ- 
ently oi the o.vides of that metal coutaiued 
in the iiiinciais forming the ruck, that many 
springs of water arc of the chalyheaLe class*. 
The ne.xt species of iron ore on the Neel- 
gherrie.-> i.s the hirmatitic, forming immense 
beds, and sometimes wliole hillocks, among 
the hornblende rocks, and sienitic granite. 
The most extensive formation of this 
IneinatitLC iron ore is seen on both sides of 
what Sir F. Adam calls Scotland Valley-t 

The rock of the Neelgherries is by no 
meaiin so cavernous, and has not .so many 
tubular sinuohities as the laterite of the 
(larnatic. Northern Ciicais, &c. ; it seems 
also to be liclierin metal, and, what appears 
to constitute a marked difference, it is en- 
tirely divested of any quartz, or sandy par- 
tjclcs, which abound so much in the laterite 
of other places. L)r. Benza alludes to the 
opinion of Dr. Heyne, that in the laterite 

* BiiKifi’s Observations on tbe Neelgherries, 
page 1%. 

+ Sir Fredgrick Adah, Governor of Madras, 
railed it '-y ih/it uiune, on arrount of a res«.*m- 
blance he saw in it to some plaur in Scotland. 
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of the Red Hills, Nellore, <tc. a marl or 
carbonate of lime is occasionally one of 
the ingredients ; no traces of this carbonate 
are found in the stone of the Neelgherries. 
That this rock of the Neelgherries is to be 
classed with hsematitic iron ore, rather than 
with the true Indian laterite (an overlaying 
rock), is verj^ probable, considering that 
rocks similar in appearance to it are found 
in Europe, while the last is peculiar to 
India. Hitherto no organic remains have 
been found in this rock on the -Neelgherries, 
which appears also to have been the case with 
thelaterite of the otherparts of the peninsula. 
Under the name of laterite two, or rather 
three, sorts of rocks are included ; to say 
nothing of the common mistake of misap- 
plying the name to the decomposed rocks of 
the primitive class, or to any other that has 
a red, ochreous colour, and softish consist- 
ence. The third sjiecies, which- abounds all 
along the intervening land, from the foot of 
the western Ghauts to near the sea-shore, 
resembles very much the modified hsmati- 
tic iron ore (not the pisiiforra), being 
cavernous, not tubular, abounding with 
quartz pieces and sand ; having not only 
the cavities lined with powdery felspar, but, 
in the compact portion of the rock, having 
small pieces of the same mineral in the 
compact state. Pr. Benza is not positive 
regarding the existence of manganese on 
these hills. Colonel Cullen says, that it is 
found mixed in the iron ore near the lake. 

Dr. Benza found a straggling piece of this 
ore in the valley of Kaitee, which he has 
not analysed, but which has the external 
characters of one. True granite, composed 
of felspar, quartz, and mica, of rare 

occurrence; it frequently occupies the sum- 
mits of the highest hills ; thus it is seen in 
some of the Koondah range, and of the 
Doodabetta group ; Dr. Bciiza never saw it, 
except in the form of erratic blocks, in the 
low valleys. The sienitic granite varies in the 
proportion of its component minerals, and 
therefore in appearance ; it son^times ap- 
proaches diabase (primitive greenstone), and 
at others, granite. It almost always contains 
garnets as one of the minerals composing 


4 ; nnd when this mineral is abundant in 
the rock, the quarts diminishes in proportion. 
In some places, the ganiets, instead of be- 
ing either amorphous, or in angular crystal- 
lized pieces, assume the granular form, re- 
sembling colophonite ; in which case, the 
rock containing it assumes a stratified ap- 
pearance, and at others being lamellar, and 
of the dodeca^^edral species ; Jin this case, it 
resembles cinnamon-stone, or essonite. 
Descending from the* Kaitee pass towards 
the valley, after the second turn of the road 
and not a hundred yards from the huge 
mass which overhangs the road, Dr. Benza* 
came upon a thick vein of quartz, intersecting 
it nearly in an east and west direction ; and, 
on examination, he saw that it contained 
numerous veins of titaniferous iron ore. 

The rounded oblong hill, on the sides of 
which the new road is constructed, and 
wliich is intersected by the vein of titani- 
ferous iron ore, is formed of the granitic rock, 
which prevails in all the eastern range of 
Kaitee ; viz, an unstratifted rock, composed 
of four minerals in genet al, hornblende, 
granite, felspar, and quartz, occasionally, 
in some masses, a few' plates of mica. 

The vein of quartz appears to extend 
from the ^.astern to the western nullahs ; 
and, although protruding in tbe eastern 
side of the hill, it does not reach so high 
as the surface ,of the convex summit of the 
hUl. Dr. Benza found in the western 
nullah some straggling pieces of the same ore. 
The breadth of this titaniferous vein is 
250 ordinary paces, measured in the cut of 
the road ; and, although evidently unstr^ti- 
fied, yet, in some of the masses, particula^y 
those in which there are many veins of tbe 
ore, it pats on an appearance of stratifioa- 
tipn. In general the composition of the 
is this — the quartz is granular, and, 
when mixed with a great quantity of the ore, 
becomes friable, crumbly, and full of little 
cavities, the greatest number of which are 
full of an ochreous, or yellowish earth. 
But the same rock, in other parts of the 
vein, assumed a great degree of^ hardness, 
although having the same appearance as 
the friable one, but with less metal. Tbe 
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titaniferonfl iron ia oontained in thin ramif 
hcatioxis through the quartz; in some 
places alteruating in laminar plates of cer- 
tain thickness with it; in others in thin 
strata by itself. It is softxetimes seen like a 
blackf shining varnish over the surface of 
the stones ; but, chiefly, in thin veins tra- 
versing the rock not exceeding a few lines* 
thickness. Occasionally, between the metal 
and the quartz, in the seam, there are little 
irregular cavities, the metallic side being 
lined sometimes with a most brilliant green, 
precisely the colour and brilliancy of oxide 
t)f uranium ; at others, golden, scarlet, red, 
or, lastly, it has a jet black, velvety eiiduU, 
The titaniferous iron has a scmi-conchoi- 
dal fracture — the lustre is adamantine, and, 
in some of the specimens, gliniincring — it 
scratches glass — alone it is infusible before 
the blowpipe, but forms with borax a reddish 
globule. 111 which the particles of the metal 
are still seen, changed into the same colour 
—not magnetic, even after the action of the 
blowpipe. These two last qualities, toge- 
ther with the probability of its containing 
uranium, would make this metal approach 
to nigrinc or iscrine, more than to mcnaeca- 
nite. Judging by what we see in the bank 
of the road, this metal cannot be scanty in 
quantity. In this locality our qutbor also 
found two pretty large loose jiieces of an 
iron ore apparently different ; fracture 
scaly — it shines brilliant ly-HS powerfully 
magnetic, and looks like chromate of iron. 
Descending into the hollow, at the head of 
Kaitee Valley, Dr. Benza found numerous 
large masses of a granitic rock, in which it is 
interesting to observe some portions of^them 
entirely composed of sienite, and others of 
regular granite ; in both kinds the felspar 
being red. Many other masses (loose) were 
formed of a fine grained greenstonp, 
which, when struck, rung powerfully. 
To finish the description of the whole 
valley of Kaitee, it only remains to say 
a few words, regarding the tract which ex- 
tends from the farm to the waterfall. This 
cascade is about four miles from the farm, 
and is formed by a small riVer, resulting 
from the waters of the valley. This valley^ 
although undulated with numerous eminences 


and hillocks, offers a very poor fidd for the 
geologist, their surface being umformly 
covered by a thick stratum of red earth, and 
all rocks and asperities in the formations 
concealed beneath this stratum, which gives 
them jdl a tame, smooth aspect. Following 
the course of the river, within a quarter of a 
mile of the waterfall, we meqf; with immense 
tabular masses, slightly convex, of horn- 
blende slate, scarcely above the level of the 
soil, over the middle of which the water of 
the river flows. The strata are nearly ver- 
tical at this place, and the water has cut a 
pdksage in them, making a kind of trough. 
This has not been effected by the mere 
erosion of the rock by the water, but by 
its displacement in the following way. 
On arriving at the waterfall, the ledges 
forming the sUjps, down which the water 
precipitates itself, are clearly stratified ; 
there are two cascades, a very romantic 
parterre intervening between the two. It 
seems that this last spacious ledge is formed 
by immense tabular masses, or strata, placed 
ill a horizontal position ; while those, which 
recede perhaps a hundred feet back, and 
then rise abruptly two hundred feet or more, 
forming the walls of the first fall, are verti- 
cal, and in them there is an excavation, 
similar to the one already described ; its 
depth being ten feet, but its length not ex- 
ceeding one half of the former ; specimen 
IS from its side, which is the usual horn- 
blende slate. The rock which prevails in 
the Kaitee range, as well as in other places, 
is the one which abounds with hornblende 
arid amorphous gainets. These last some- 
times are of a large size, and not dispersed 
through the j-ock, but, as it were, in nests. 
Although this primitive greenstone is 
occasionally seen on the summit of some 
► hills, in general it occupies the declivities 
or the lowest parts of them ; and it often 
assumes a brilliant, laminar crystallization, 
being then exclusively formed of hornblende. 
Dr. Benza has seen it passing into horn- 
blende slate at the foot of the Neelgherries, 
at the bottom of the Koononr pass. Going 
from Ootacamund, towards this Seven 
Kaim *8 hill, a few hundred paces before 
the junction of these two rivers, a little to 
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the right of the path» our author perceived a 
■mall knoll, forty or fifty feet above the level 
of the river, extending from the S. W. On 
the uppermost convexity of this knoll, are 
erected two enclosures for cattle, now 
probably deserted, no human habetatlon, 
for miles rouijid the place, being seen. 
The floor oft these enclosures is formed 
by an immense ledge of rock, i^hich, in their 
interior, is level with the soil, and on the 
outside, rises a few inches above it. The 
rock appears unstratihed, at least what is 
visible of it, and its composition is the fpl- 
lowing: lamellar garnets, some of them half 
an inch in diameter, which have the 
appearance of the dodecnhedral species of 
that mineral — cinnamon-stone, oressogite. 
Of all these minerals it seems that the 
cinnamon- stone is the most liable to decom- 
pose, or disintegrate ; since we see, in some 
parts of the surface of the mass, small cavi- 
ties, in consequence of the falling out of 
the disintegrated crystals of this mineral. 
This rock is very compact, exceedingly 
heavy, and takes a biilliant polish. 

In the Koonoor pass, not more than a 
mile from the bridge down the pass, and just 
below the village of Koonoor, in the road, 
many of the blocks which have been blasted, 
are traversed by a dyke of basalt. This 
basalt is very compact ; has a» dull, even 
fracture ; but, in one portion of the dyke, 
Dr. Benza, had the opportunity of observing 
that the part which was in contact with the 
granite had the appearance of a crystalline 
hornblende, which passed into compact 
hard basalt towards the centre of the dyke. 
Another enormous dyke of .this rock is 
seen in the chain of hills which connects 
Doodabetta with Kaitee pass. The summit 
of the hill, which is between those two 
mountains, is formed of b.isalt in huge 
masses, some of which affect the prismatic 
figure. In general the large blocks are not 
so compact as the thin ramifications of the 
dyke traversing the rock, but the horn- 
blende in the former is nearly granular and 
shining, somewhat approaching primary 
greenstone. About two miles from Ootaca- 
mund, along the Neddiwattum road, there 


js a small rivulet, close to the road, the 
first met in this direction. A basaltic 
dyke, like a ledge, half in the water 
and half out, is seen in an oblique po- 
sition, N. E. and S. W. dipping north. 
On ascending to the summit of this hill, 
which extends in the usual rounded form 
eastward, we see that it is entirely formed 
of basalt, in a^dyke probably^a diramation 
of that of the rivulet, and extends all along 
the small ridge for nearly a quarter of a mile. 
Basaltic dykes are not rare* in those pla- 
ces, which Dr. Benza had an opportunity 
of visiting in the plains of India. He ha^ 
seen them through granite and gneiss in 
Mysore ; through porphyry, near the curitic 
hill of Pdllicondah ; through hornblende 
slate, near Mateepolham ; through por- 
phyry, near Garabunda (Northern Circars), 
and in many other places. Following 
the Koonrlali road, in less than a mile 
we come upon the continuation of the 
magnetic iron ore, which, intersecting the 
lake, pxtends to this place, very much alter- 
ed in Appeal ance and composition, looking 
more liRe a ‘*tratilied ferruginous sandstone, 
than the contiiiuritiori of the metallic veiu 
near the lake, many of thesLiata being con- 
torted and w'a\ing and containing hardly 
any metal.* Descending from the eastern 
Koondali pa9J, and crossing the field, a little 
knoll is seen, traversed by a basaltic dyke in 
an east and ivest cliicction ; it is flankea 
by, and has burst tliiough, sienitic granite, 
crossing the road : on ascending the 
ridge opposite to the Avalanche, this land- 
slip comes at once to view. There has 
evidently been no sinking of the land in the 
declivity of the hill; but it seems that a thick 
stratum of the rock, lying almost vertically 
on the declivity of the hill and between 
which and another the present rivulet runs, 
whose waters having undermined the stra- 
tuDo, (which might have overlaid thick beda 
of clay, the result of the decomposed rock), 
the weight of the superincumbent mass, 
together with the almost vertical position of 
the stratum, made it slip — huHing rock, 
soil, and jung'le into the valley below, leav- 
ing a deep ravine, bounded to the north by 
a mural precipice of undecomposed rock. 
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lome hundred feet high, and to the south 
the remainder of the declivity, which is seen 
undisturbed in its place, having the same la- 
titude as the opposite bouivlary. On as- 
cending the Ghaut, the view from all points 
of the ascent isdescribedas really grand. Dr. 
Benza does not recollect having seen any- 
where such a wild, yet magnificent, spectacle 
as the ravine formed by the twodiills — the one 
of the Avalanche chain, the other one of the 
eastern range the Koondahs. The thick 
impervious jungle, extending its whole 
length, occupies also the lower haj^ of the 
steep declivity of both the hills, and is then 
succeeded by the usual carpet-hke covering 
of dense turf, which extends to the verj^ pin- 
nacles of their prodigious altitudes. Wlwle 
ascending this pass, at every turn of the 
road a most staking and superb covp 
d’aji/presentsitself — the ncaily vertical side 
of the Avalanche hill, with its prec-ipitous 
battlement-like summit — the enormous 

prismatic masses, three or four in number, 
bursting, as it were, through the lui f-c«ver- 
ed soil of the steep declivity of the hill ; 
one of which, in particular, looks like a 
huge martello-towcr stuck to tlie nearly ver- 
tical side of the mountain — while the mag- 
nificent ravine to the left completes the 
stiiking view before us. Thi.s assemblage 
of wild and grand objects cannot but pro- 
duce sensations of wonder ai)d adimration. 
On arriving at the goige of the pass, of 
course the view, becoming more expanded 
and enlarged, has a superior degiee of beau- 
ty, particularly that of the extensive undu- 
lated table-land, of which the Doodabetta 
group to the east, and the Koonduli and 
Himigala ranges to the west, arc the bound- 
aries. '1 he expression undulated table-land 
is used, because such is the appearance 
of that tract of the country, seen from 
such a height, although many of these 
apparent undulations have thousands of 
feet of elevation. The rock composing 
the Avalanche hill is hornblende slate in 
the declivities, which passes into sienitic 
granite, and to true granite at the summit, 
with much mica. In ascending from the 
bnng^ow to the gorge* Dr. Benza observed 


basaltic dykes, in more than one place, 
and thick beds of pegmatite. But when 
ascending from the gorge to the summit of 
the Avalanche liill, the greatest number 
of the^ projecting rocks was granite, mica 
having entirely replaced hornblende. In 
the opposite hill of the Hftaigala range, 
is seen a pretty cascade, wfiich, although 
of no great dimensions, yet, having such stu- 
pendous scenery as a back ground, and the 
water prerijiitating itself down eleven steps 
foimed by the strata of hornblende slate, 
marking as many cascades, has, if not a 
grand, at least a romantic effect. Judg- 
ing from the numerous rolled masses of 
basalt in the bed of the Koondah river, 
into which the cascades fall, tiap must be 
of frequent occurrence in these hills which 
join the Avalanche with the Tlimgala range. 

Descending a mile along the hanks of the 
Koondah river, the traveller joined tha new 
road. Its foot, facing the Avalanche, is washed 
by a small river, the protruding rocks in the 
bed ol which aie granite, aie composed of fel- 
spar, golden mica, and a little smoky quartz. 
It is a fine-grained rock, of a gwyish black 
colour on account of the dark hue of the 
quartz. Half way up the hill are three large 
basaltic blocks, implanted in the soil, the 
fracture of which is gUinmeiing, on account 
of the numerous needle-shaped crystals 
of augitc entering »nto iLs composition. In 
more than one place thick bed.s of black 
soil undeilay the vegetable mould, on the 
declivities of hills, and always in the low 
valleys. Five or six miles from the eastern 
Ghaut, we come to a round backed hill, all 
formed of the lateritic iionorc, precisely si- 
milai to that in other localities on these hills. 
Descending this hill, the author came to a val- 
, ley, which, on account of its great length, is 
called Long Valley. The greater number of 
blocks jutting above the soil (at this side of 
the Koondahs the hills have the same round- 
ed appearance as those of the Neelghcriies), 
on both sides of the valley, are schistous 
diorite, mixed with many others which are 
granitic, composed of the three usual mine- 
rals. The rocks from this place to Siapara 
are granite, decomposing and decomposed. 
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We have thus ^ven an abstract of Dr. 
Benza’s paper and shall resume our notice 
of it in our next. 

We proceed to give an abstract of the 
next article by Capt. Allardyce. ^ 

The circumstance most remarkable in 
the INDIAN •GRANITE FCWIMATION 
is perhaps the^great prevalence of that kind 
of rock called primitive trap, greenstone, 
or hornblende rock ;• it does not form, 
as in other countries, patches of limited 
extent, but surrounds and intersects the 
whole peninsula ; it seems to have its regu- 
lar place among the granitic strata, with 
which it is confluent at the line of junction, 
passing gradually from green to red and 
white felspar rocks : it generally cuts off 
and terminates all the other granites. Pos- 
sessing this character, it may be considered 
the oldest rock here unfolded in the gra- 
nitic series ; for if the primitive mountains 
are the subverted fragments of a formerly 
horizontal crust, which all observation and 
experience tend to prove, then, according to 
the laws of subversion that prevail in the 
more recent formations, the stratum found 
encompassing the others will be that which 
was earliest formed and originally under- 
most in the series. 

The primitive trap, together with its as- 
sociate the small-grained sienitic granite, is 
by far the most extensive and continuous of 
the Indian rocksf* On the western coast 


• The Palaveram rock is a good example of 
the iirimrtive trap: being nearly allied to 
steiiitic granite. It appears to be somctiines 
distmuuistieil by the same iiaint* ; it has been 
called also primiiivo greenstone, hornblende 
rock, anti gneiss when distincily stratihed. 
The composition is, in most caseS, at least two 
thirds felspar, ol a bottle green colour, or 
usually some shade of green, which < banges to 
a light sandstone hue in dccoiiipusitioii ; mica, 
quartz, garnet, hornblende, and schorl also 
occur, but in minor proportions, the essential 
ingredient being felspai . In the western 
Ghauts near Goa this trap consists of a paste 
of bluish grey felspar with scarcely any other 
ingredient, perhaps the distinguishing murk 
of trap that will apply most generally ik its 
difference in texture from granite ; the one 
being a compact vitnous paste, the other a 
more freely granulated compouiid*--iu this 
tense the term is here used, for any defini- 
tion founded on origin or manner of eruption 
will not bold good with regard to the primi- 
tive traps, 

f If Bieiiitlc granites are to be distinguished 
by the presence of hornblende, it will be found 
that, according to the present unlimited appll- 


Ct seems to extend uninteruptodly from Surat 
to Cape Comorin, or rather to Ceylon, for 
the mountains there appear to be of the same 
character as the .western Ghauts, and are 
besides nearly on the same line. From 
Ootacamund to the N. E., at least as far as 
Madras, this rock extends in full character; 
but does not constitute the mass of the 
eastern Ghaufs at Nakanary* which in this 
respect differs from the western chain. The 
mountains of the Northern Circars are said 
to form a very continuous and well-defined 
range of«trap hills, but elsewhere in the line 
of eastern Ghauts, or between Salem and the 
Kistnah, the strata appear to be of various 
kinds. Connecting the western Ghauts at 
Surat with the eastern at Balasore or Ram- 
ghur, is the Vyndiah range also of this trap : 
so that the trap or green felspar rock appears 
to surround the peninsula on every side. 
Numerous similar and smaller chains cross 
the interior, generally in a direction S. W. 
and N. E. Travelling westward from Pala- 
veranf, where green felspar prevails, we do 
not ag^n meet with the same rock until 
reaching the western Ghauts on the opposite 
coast. The identity of the Palavcrain rock 
with tliat of the western Ghaut-t, the dis- 
similarity o^f the eastern range at Nakanary, 
and the non-occurrence of the green granite 
in the intermediate space, are circumstances 
indicative of a, particular arrangement. 

The direction of stratification at Oota- 
camund, on all the hills near the canton- 
ment, is W. S. W.* at Trichinopoly the 
same, and at Nakanary not very diflerent. 
The lines of stratification cross the Ghauts 
diago«.ally at Nakanary, or, perhaps more 


cation of the word, thert* is srarcelv a granite 
ill this part of liidin that might not be included 
sieiiitic ; but, if wh regard them Nimiilv as 
intermediate between granite and trap, it Is 
better at present, for the sake of perspicuity, 
to drop the dubious term sienitic granite, and 
pass on to the trap, which will include the 
granites next to it having a close texture and 
vitrious aspect. 

* An exception to this occurs on the north 
side of the canton meat where the direction of 
a piece of gneiss or rather trap more etrati- 
fird than usual runs N and 8- and has fallen 
betides loan a^igle of 46'^., the clip being to 
the westward. This fragment includet at 
least three small hills, the convexity and ex- 
foliation of which have the usual dirbetion 
with regard to the horizon, and are not influ- 
enced by the oblique poilUon of the rock. 
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ntnoSy spMkingt tlwHae of fracture mimiiigl like the general escarpment of tiie OhantSi 
N. andS. crosses diagonally the lines of are corered only with a loose debris, 
stratifieation. We see from this that there The Carnatic, and several other similar 
are mount^n ranges having *heir stratifies- tracts, occurring along both coasts, are, a. 
tion paraUel with their direction, and others granitic plains, surprisingly level .• the sli^t 
having it oblique ; it will follow also that if tertiary diluvium with which they are co- 
disruption take place across hues of subvert- .^ered, csnnt* be considered as a principal 
ed strata, a variously composed ridge wiU cause of this uniformity, for the rock itself 
be the result ,• whereas, if tb^ dislocation jg everywhere found uear the surface : every 
proceed paraUei. with the subverted strata, appeprance here indicates that the granitic 
there will be consequence a continuity formation has at one time been a great 
of the same rock elevated. This is a rule deal more flat than it is generally understood 
that wUl be found to hold good iu most to have been. The Ncelgherries rise from 
cases as applied to primitive strata, and, a plain nearly as level as the CarnatiCy and 
where secondary ranges occur, the subjacent their summit bears evident marks of having 
rock is more to be considered as the true been once on a level with the Mysore and 
mountain ridge than the overlaying crust. Coimbatore plains. Like elevated regions 
The Gujuuder Gliur hills, for example, in other parts of the world, the Ncelgher- 
although a sandstone range, arc based on ries shew also traces of a diluvial current ; 
granite ; owing their superior elevation to that is, the gravel and loam arc arranged in 
the rising ol the granite underneath : an- j^uch a manner as could only take place by 
other example is the sandstone of the Nag- deposit from vater; the gravel being lowest 
gery hills It ha.s been remarked that while ^ thin stratum by itself, with the lighter 
the primitive trap range.-,, with the e.vception loam covering it, to the thickness of several 
of that on the western side (namely, the feet, and without grave 1. The carbonaceous 
Ghauts), have a tendency N. E. and ft. W black cotton soil occurs here as on the 
mferior range# supporting secondary strata It is found under the general 

lunmore N. and S.--it requires observation jt to 

to prove how far this is tl.e case. ^ 

Throngliout the southern part of the before the passage of the later diluvial cur- 
peninsula, igneous rocks greatly prevail, rent over the. surface fi e indications are 
rhere being scarcely a trace of aqueous that this current has passed before the hills 
strata; and. among the primitive rocks attained their present elevation, which last 
clay-slate is wrautiiig, although it is found gpems an event so recent, as to be only an- 
in abundance furtlier north; in certain terior to the formation of kankar. As no 
places clay -slate and limestone tracts, of secondary strata occur near the Neelgher- 
the transitiou scries, arc of vast extent, and, none need be expected on their sum- 

considering the almost invariable prepuce . but, on the eastern Ghauts at Naggery, 
of valuable metallic ores in such districts, sandstone is fflund, and serves to point out 
they are not the least interesting in a com- ^berc have been elevated since 

uiercial point of view. sandstone period. It is probable that 

In the Konkan north of Goa the elevation the other parts of the Ghauts have been 
of tlie Ghauts is clearly pointed out as sub- raised about the same lime: everything 
sequent to the formation of laterite : the tends to show that the elevation of these 
table-land is covered with a thick crust of ranges is a comparatively recent event, 
this substancet as well as the lower level of Geologically viewing these chains in 
the Konkap ; and hills, which appear rising conjunction with the table-land, it appears 
from the low ground as detached portions that the surface, nearly as far to the east- 
of the table«landy are flat-topped, with a ward as Salem, has been forced to a con- 
criiBt 31^ the game laterite, while their slopes, sidcrablc height, with the Cauvery ranges 
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for its boundary ; but beyond this it breaks 
short of the trap ranges, and the dislocation 
runs north, through the interior of the basin 
or compartment, t07;’ards Nakanavy. The 
fracture, in this instance, departs ^om its 
usual course, and excludes the northern part 
of the Carnatit from the level •f the table- 
land. The eastern Ghauts preserve nearly 
the same character, until reaching the lati- 
tude of the Naggcry lulls, where greeiv fel- 
spar strata again occur. The coniitcliou of 
these with the Ghauts might be detennined 
by taking their direction ; as long a^^be 
direction of the strata coniinucblv and 
while that of the ghauts i«5 N. aiidS., a 
gressive change or siiccessioix of strata may 
be looked for: and JrdVivnt lorks, whith 
originally had nothing to connect tUcui into 
a mountain chain, receive, by cross fracture, 
the new character of elevation in a ccMiimon 
line. 

Of the Himalayan chain we are told that 
the principal \ allots are perpenclicuiar to its 
direction, running N, E. ami that the cs- 
car{)ment 3 are generally on the N. W. hide, 
while the S. E. is shelving ; but we are en- 
tirely ignorant regarding the direction of 
strata, whether tlie chain in its progress 
crosses many diftereiit kinds of rock m suc- 
cession, or whether fliere are contuiuous 
rocks of anyo.ne kind extending from 1/OOtaii 
to Cashmere Gneiss is said to he the 
most predominant of the pi’iinitive and 

strange to say gneis^ reigns paramount in 
the Ande^’* : the f«ct seems to be that all 
granite, when fully exposed to \icvv m large 
masses, is more or less stratified ; and hence 
is as liable to be called gneiss as g;aui(e. 
Much of this gneiss may on comparison 
prove the same as our primitive trap, which 
appears to be a very widely extended rock, 
for green granite is rncnlioned as entering 
into the composition of the Hindoo Kooeh. 

The next paper we shall quote is on 
remarks on the TREE WHICH PRO- 
DUCES TUB GAMJ30GK OF COM- 
MERCE in consequence of the following 
observations on it, by t)r. Graham, Profes- 
sor of Botany in Edinburgh, communicated 
by him in a letter dated 12th March, 1836. 


• consequence of haviiig teoeftred . 
cimetiB from Mrs. Walker of the tree 
which in Ceylon yields gamboge, I have 
beeu attending to the subject lately, and, on 
Monday lai?t, rdhd.3ome observations to the 
Royal Society (of Edinburgh) about it. I 
have been obliged to dissent wholly from 
Arnott and you, that it is the Xanihonhy^ 
mus ovatifoliuSf and Arnott now agrees with 
me so far, but he has fa'len into at least as 
great a blunder. It is undoubtedly, as 1 
think, the Garvinia (Manyosianu Goert.) 
moreLla of Desrousscuux and Goertner. 
Ainott now tliinks it Garcfnia Zvyianica, 
which it cannot be, if Roxburgh describes 
this with any degree r*f truth. In fact th^ 
Gorcmla%iurpUa, which I have; said it is, is 
no Gat'cima. Miirruy says the tree is Sialag- 
tnitis Cainho(jioid(*s^ but his description will 
not apply to my jdnnt. from which 1 have 
a great qnintity of excellent gamboge. 1 
have gem a specimen to Mr. Don to request 

♦ hat lie will compare it with the specimens 
in the Bankean Herbarium, from which 
Murray’s desciiption w^as taken. If the 
same, the generic name StaluymiUs may 
yet be retained, ami the description only 
altered. If not the same, it must form Ih^ 
type of a new genus, to which 1 find Garci’ 
nia Hhptica of Wnllich also belongs ; it 
IS especially characterized by the stamens, of 
ofwhic'h 1 send you a figure.’* 

The point on whieh Dr. Gl'aham finds it 
necessary wholly to dissent from us is thus 
briefly stated at page 102 of the l^ro- 
dionius. “There can now’ be little doubi 
of this (S^aiithochynms ov>alifoiiUii) bein^^ 
the only plait ni Ceylon that yields gum- 
boi'p fit for t ie Hits, and tliat consequently 
the «jpccinc irji'ne of Gambogia yidta Linn 
ought to ha\e been Hjqdied to this species 
and not to Garcinia Vamhoyia.*' 

The evidence contained in Dr. Graham’*? 
letter seems so completely to invalidate the 
correctucis ol our statement, that it might 
appear in-eless to attempt any refutation ; 
yet tarn not sati.sficd that he is either whol- 
ly right, or that we are wdioll y wrong. I 
do not think him right in considering thr 
tree of which he has got bpccimcns, os the 
only one that produces gamboge fit to br 
used in the ans, nor do 1 think it is the one 
which produces the true Ceylon gamboge 
1 do not think so, becan.^e it has been long 
and well knowni, that there are two Sorts in 
use, one. from the eastward, Siam,Cambogia, 
China ; and the other from Ceylon ; the lat- 
ter considered inferior to the former. The 
gamboge, from the tree in question, speci- 
men.s of whicfl 1 have seen, is appareutiy of 
the best quality, and much superior tp the 
cummou Ceylou gamboge, having # fine, 
rather light, colour and |^lassyfractare. The 
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tni« C^lw goinbogt ia darker coloure4, 
and mixed with dark brown Jipo^s. The 
Ceylon tree which produces the fine gam- 
boge is rare, ag Colonel Walker informs me 
he has only met wiLh it pi^oue place, and 
that an old garden near a former Dutch set- 
tlement, not far from Negombo. It cannot 
surely be supposed that a tree, so exceedingly 
rare as this is reprt'seriLcd, can he the one 
which affords all the gamboge produced in 
that island, stHl leS' so when is home in 
mind, that that obtained from it differ.; iin.iua- 
lity from that usually produced there, and 
known in oomraeree under the name of 
“ Ce)don gauihogvn” From these facts 1 think 
we are entitled to concUidejthat Dr. Graham 
Sas drawn a wdilc inference from 4lsufficicnt 
data, or, in other woids, has attcjmpted to 
f'jira a general rule fiom a sohtary example. 

I ciO not, however, wisti it to he supposed, 
that I insist on our *>tatemont being held 
Htrictly correct, hecunse a degree of uncer- 
tainly attaches to the tiee or trees from 
winch this substance is procured, that all 
the effbi ts of Ijotaiii '! s for tiie last century 
have been unable alrct'etlur lo remove ; all 
that I have aticuiptcd, or uideeil vvisii to 
prij\e IS, first — that facts adduced by Dr. 
Graham are not bufliiMcnt lo invalidate our 
position, that the Xanf hoohi^mys o'Asl>Jo^ 
him IS. the only, indif/eiioiof plant in t'e^lon 
that produces ganibori fit to be u‘.eG in the 
arts; though I tear, from fuitlier enquinc.-, 
that we were prenidture iti hazarding so 
strotig a sf aU iueut ; and .secondly — that the 
tree, from whu’h Dr. Grahain^s spi:eimeii.s 
were pi jcurccl, is oi exotie origfn. F shall 
now attempt to account for the, appeal anc'* 
in the island of that ticc winch is neither a 
Carcime nor ^urd^m'hymvu^ 

About the begininug of tjie 17th century, 
the Dutch first impoiical gamboge into Eu- 
rope from China, and, nni long after, they 
expelled the I’urluguesC from Cejlon, and 
formed setlements of tlvJr ov.n there, which 
they retained until neai the end of the^lhth 
centuiy. Is it at ail unreasonalilc to sup- 
pose, that, in the eouise of lhat long jieriod, 
they sViould emleavom to juocmr fioin their 
owui tcrn(onc.s a lucrative ailicic of com- 
rnsreo, in place ol having lo purclinse from 
oiheisall, of the finer sorts, lequned lor 
their European tiade.^ If not, wv rn.iy 
readily suppo.se they imported the [dauts 
above referred to, and which have remained 
unnoticed by the English, until ('okui' I 
Walker accidentally discovered them nbout 
two years ago, in just such a situation as one 
might expect to find iulroduccti trees, name- 
ly, in a garden close by a Dutch sctLleiuent, 

K most interesting discovery it i.s, since it 
hecmp to prove that they are of exoiic origin. 


that the soil and climate are suitable for its 
growth and propagation, and leaves room 
to infer, that it rnighr be introduced vrith 
success on the we^r const, at least, of India, 
the climab* of which eorrespouds in many 
rc.sj)e.cta with that ( f the -outh- west coast of 
Ceyloul^ and, las'Jy, b.cmise, it, in part, at 
least, sets this lorg (picRtion ;it rest, 

by making As acquainted witfi tlic probaJde 
source of the best ufed in the arts, 

Botanienlly consirlcrcd. this plnnl presents 
some point ’•oi cvuisldL'a'd. inter^-^t, which 
may he the ui-au.- (>1 diiecU.ig more of the 
attention of Lot.iiiUjts (f; the peculurities 
of the order tn which it- belongs, 0..in if has 
hirtierto ie( eivcd. 

Dr. Clr.iliam ^hows that his filanl iS not a 
Xaidiiochtj mil's' , neither is it a and, 

unless thcic i< aiieiiorin tru* dc wrip-tion, 
that it cannot be a tuitiUK/mif I'l, init that it 
forms a new g^mus, esseutiully characLensed 
by its slaificrtv, the filaments iff vvhicli are 
united into a single square I'olurnii, and the 
aiitheis 0110 - 001101 !. opening a( "lu ep. x by 
acaljptia, n. In’, h'l ’-.jv ^ T * ‘vn-c'ller, 

bursting *1 0 . ij_y, • ;ti eli il.c other 

genera ot yuftiferce , cliaractcrs amply suffix 
cicnt to seyiaratc li fiom ewiry oiher genus 
of the order. 

To the conviction expressed that this new 
genus isunduubi' ;’dy Goniucrs Monr/otstana 
uunvlla^ I c.iu offVi no ohjeelicm. as I am 
altogether uuac<)ua.u<cd with that plant, 
excqit through the fi >'ire, and because Dr. 
Graham has not bt.ihd the evidence ofi 
vvjiifb hcgiouiids this '^•ouclii.sion ; but if it 
sh.wuld prove conect, J must acknowdedge 
goes far to cs’taldij;! the fiict of its bch^g a 
nafiM' of Ceylon, ;»• d.i'oiisfouently, that the 
jijiceofit, as wvil as ot other trees, nia) ne 
diawit for gamboge as that of Garrhiia pic- 
/orcf/ ”*Hoxb. Another member of tins new 
genus Is in Malabai . 

Here the question must for the present 
rest ; as it can only bvi fiu/illy decided by 
reference to ^itheniu speci mens of the plant 
described bj the older Imtauists (wlio usually 
paid much allcntion to useful plaiit‘i),a.s the 
“ Arbor liuUea (hniirni Cuff am ffindeus,^' 
*aiid which has now be; n bandied .about from 
.species to .sjieeies, till it seems to have multi- 
plied Itself into about h-.lf i\ dozen different 
trci^ ; but I trust tii.u Ceylon botanists will 
now bi* induced to lake iqi the subject in car- 
ne.st, and ascertain, by actual inspcclioii and 
the ])refierv ution ot spcium rs, the tree, or 
trees, for there may be scvcial, from which 
jtb i;amboge is dcimV, andfuithev to deter- 
mine whether the t^ees, which have given 
rise to this fresh agitation of the question, 
arc of indigenous or exoiic origin. 
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While writing on the subject, 1 sludl andl 
myself of the opportunity to offer a few ob> 
serrations on the essential characters of the 
genera, named in the above remarks, name- 
ly Gardnidi Camhogiat Manyantana^ Sta^ 
laynhiiift^ and Xanihackymus ; the view 
of directing: ntu ntion to some of 

structur , which, it appears to me, have not 
been su^cientfy attended to in fhe constnic- 
tion of these genera, giving rise, in conse- 
quence, to much confusion and uncertainty 
as to the species that ought re|pectively to 
belong to them. 

In 1737, Linnieus published his genus 
Garciniaf formed from Rumphius’ Mangos- 
tanot assigning as its essential charactei;lG 
stamens (Dodecandria) and an eight-seeded 
berry. In 1748, he published, in his Flora 
Eeylanica, Camhogia^ assigning to it numer- 
ous stamens (Polyandria) and a pomacions, 
eight-celled and eight-seeded fruit. Pnmum 
8-loculare, semiiia (i. e. in each cell,) soli- 
taria. In 1789, Professor Muriay of Got- 
tingen published his genus StafagmitiSt as- 
signing toil a quaternary proportion of sepals 
and petals, pcntadolphous stamens, and 
a one-cfcllcd, three- seeded berry. In 1791, 
Goertner attempted, from an examination 
of the fruit of three species, to reform the 
Linuean genera, and, on carpological charac- 
ters, united Garcinia and Candogia under 
Ramphius* name MangostanOj assigning to 
his new genus a quaternary proportion of 
parts, indefinite stamina, and a four to 
eight-seeded berry. This germs, vvith the 
exception of the name, has been adopted by 
all succeeding writers. In 1798, Roxburgh 
published his Xanf/iorhymus (Cor, Pi.), 
well distinguished from the former by its 
quinary proportion of parts ; five sepals, five 
petals, five fascicles of (pentadelphous) sta- 
mens, and an unequal (three to five) sueded 
berry. The characters of all these gene- 
ra, it may be observed, are, with the excep- 
tion of the last, incomplete, owing to the 
authors having overlooked their polygamous 
inflorescence, and neglected to avail them- 
selves of the peculiarities of tl^ male flower ; 
an imperfection not felt, so long as every 
plant of the order, with a quaternary projKjr- 
tion of organs, was referred to Garcinia , 
but to which, now that a new genus is add-* 
ed, agreeing in that particular, it is neces- 
sary to attend : the more so, as some of 
the species of Garcinia approach the new 
genus by having their stamens united into a 
head ; while others approach Xanthochymus 
by having theirs fascicled, and arc only to 
be distinguished by^|t^ir proporUpn of 
parts* It is of grealij||||Hpiortauce to attend 
to proportion in this tnK, as we are thus 
enabled to discover what Murray’s Stalag- 
mitis really is. We have seen that Rox- 


burgh’s Xmthochymw has a quinary pro- 
portion of parts, pentadelphous stamens, 
and an unequal (3-5) seeded fruit. In 
Garcinia the quaternary proportion prevails 
with an equal *(4-8-12) seeded fruit. In 
StalagmUUt both are said to be combined, 
an union, which aU must acknowledge to be 
most improbable.* Petals and sepals are 
deciduous, or^ may be carelessly examined ; 
not so the fascicles of stamens, they are 
small, and must be examined* carefully if to 
be seen at all, and the number of seeds are 
not subject to accidental loss in drying or 
examining. The quinary proportion of 
stamens and uneven number of seeds afford, 
I think, almost irrefragable proof of the 
idtntiiy m Stalagmitis and Xanthochymus, 
the petals and sepals only being erroneously 
described. 

This view is confirmed by Mr. Georgp 
Don, in his edition of Miller’s Dictionary, 
having reduced Roxburgh’s Xanthochymus 
to Stalagmitis^ 1 presume on the authority 
of Murray’s own specimens which he could 
examine in the Bankean Herbarium ; an 
arrangement in which we, nut Bufficientlj 
adverting to his opportunity of determimiiR 
the identity of these geneVa, did not think 
it safe to follow him. By thus uniting G'ar- 
ctnic^’to Cambogioy and iSialagmtiis to Xun 
thochymuSf the confused assemblage is re- 
duced to two very distinct genera. The 
only question that remains to be con- 
sidered IS, wJicthcr or not it is advisable to 
leave them as they now stand." 

f 

Art. 11. — Sugary as to the probability of 
an improvement in the cultivation and 
quality of y^either through Europeans or 
NativeSyin caseof an increased demand 
from the report of the select committees 
of the Houses of Lords and Commons, 
appointed to enquire into the present 
state of the affairs of the East Indin 
Company, 1830-31. 

BelVs Comparative View of the External 
Commerce of Bengal, during the years 
1834-35 one? 1835-36, lOO. 

A Treatise on the Cultivation of Sugar- 
canes, and the manufacture qf Sugar ; 
comprehending instructions for plant- 
ing and saving the cane, expressing 

* Since writing the above I find that Rox- 
burgh deicrilflE^s the flowerft ot Xanthochym'u><f 
ora£|/o{ett«, as having occasionally tour sepal* 
anil four petals, which identifies it with Mur- 
ray's statagmttU Cambogtontes, the ' Ceylon 
Cambege plant of that author. 
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the jmce^ fyc. By W, FitzmaU- 
rice, many years a planter in the island 
qf Jamaica, pp. ()9, 1830. 

The nature and proparttes of the Sugar- 
cane, with practical directions for the 
improvement qf its culture and the ma- 
nufacture of its products. By George 
Richardson Porter, Philadelphia, 
pp. 354. 1*831. * 

A Dictionary, Practical, Theoretical, and 
. Historicat, of Commerce and Commer 
dal 'Navigation : illustrated with Maps 
and Plans. By J. R. McOulloch, 
Ksa. Second Edition, Corrected 
throughout, and greatly enlargfd 
with a Supplement, supplying the 
d^ciencies arid bringing down the in- 
formajtibn contained in the work to 
October, 1835 8po. jip 1327- Loncj- 
M AN, Rees, Orme, Brown, Greene, 
AND Longman, London, 1835, 

(Continued from page fiiyS.J * 

The ioil most favorable for the production 
of Bii^ar'canc, ia a mixture of clay and sand, 
or what is called brick-mould. 

“ Altbgugh the effects of ram on this 
Foil Ji' e apparently soon over.* it& surface 
quickly drying, the inner portion retains a 
conanlcrable degree of moistufe even in the 
driest weather, and it ha^s the advantage of 
srldoin requiring trendies be made even 
in the wettc.st season. 

This soil very much predominates in St. 
Domingo; in Jamaica it is confined to par- 
ticular districts, and even in those districts 
to partiimlar spots.* 

Next to this, black mould of several varie- 
ties is favourable for the production of the 
canc. There is a species of this infiuld in 
Jamaica, which abounds with limestone and 
flint on a subsiiatum of soapy marie. Black 
mould on day is more common, but it is gene- 
rally only in a very thin stratum, and the 
day is tenacious and retentive of water : this* 
last sort of land, therefore, requires great 
labour, both in ploughing and trenching, to 
render it profitable ; but, properly pulverized 
and manured, it becomes extremely pro- 
ductive. 

The best black mould is found in Barbadoes , 
Antigua, and some other of the Windward 


• Plant-canea in ibis soil have been known 
In very fine seasons to yield two tons and a 
half of sugar per acre. --£diiNirds*« If e*t Inaiet 


Islands. But the very best soil for thn pro- 
duction of sugar of the finest quality, and in 
the largest proportion, is the ashy loam 
of St. Christopher’s. The alluvial soil of 
Guiana is most favourable (o the vegetation 
of the cane, but not to the elaboration of Us 
saccharine juice, except in old settled planta- 
tions Ifhving the benefit of the sea breeze 
without receiving its spray. 

Canes will not flourish oif a merely sandy 
soil : to make them grow tifere, requires a 
great expense for manure, as well as frequent 
rains, or the command of water for irriga- 
tion.*” 

” When land is unproductive, we should 
inquire into the cause of its sterility, which 
must necessarily result fiom some defect in 
tlfte constitution of the soil.” 

” In such cases, the cause can only be as- 
certained by chemical analysis ; then the 
noxious principle which exists will be easily 
discovered, and most probably easily de- 
stroyed. If any of the salts of iron be found 
present, they may be decomposed by lime. 
If any inert vegetable matter be indicated, 
this can be removed by lime, paring, and 
burning. If there be a deficiency of vege- 
table matter, it may be supplied by manure. 
If there be an excess of silicious sand, a 
mixture of marie will eminently correct it. 

In stiff, heavy soils, chalk and sea-shells 
arc used with great advantage. Low, swampy 
grounds, besides the assistance of lime 
chalk, or sand, according to the nature of the 
.soil, should be well drained, and every facility 
given for the escape of the stagnant waters, 
and the overplus of those which collect after 
storms.” 

” Lime is beneficial to almost any soil, 
particularly newr and especially where the salts 
of iron are found + 

Where carbonate of lime already exists in 
the soil, lime and chalk arc useless, inasmuch 
as there is little or no undissolved vegetable 
matter.^ 

Marle$ mixed with sandy clay materially 
improves the soil. It is understood that the 


• There is, however, a peruliar sort of land 
on the north side of Jainaua, chiefly in the 
parish of Trelawney, that cannot be passed 
over unnoticed, not only on account of its 
scarcity, but its value; few soils produring 
finer sugar. The land alluded to, is generally 
of H red colour: the shades of which, however, 
vary considerably, from a deep chocolate to a 
rich scarlet ; in some places it approaches to a 
bright yellow, but It is every where remark- 
able, when first turned up, for a glossy or 
shining surface, and if wetted stains the fin- 
gers like paint. Ibid. 

♦ Wood sorrel, coarse tufts of grass, and 
various sour herbage, indicate the presence 
of oxide of iron, in Eui ope. 

t Lime should never he applied with animal 
mauwes, unless (taEare loo rich, or for the 

f iurflae of preva^|fe noxious effluvia. It is 
iiJuriouB when n^Hlrith any common dung, 
and tends to reMPtbe extractive matter 
insoluble.— Ure*» Dtct^nary qf ChemUtry. 

S Marie, a mixture of clay and carbonate of 
lime. 
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agrlratturists of the Weat Indih Colonies 
aienow better acquainted ^ith the advan- 
tages they posisessa and use these valuable 
Fubstaoces, wherein some of the Inlands 
n bound,* 

In a loamy soil (which consists of sand and 
clay>) lime may be used with aJvanta 4 pc. 

• Lime acts immediately in producing bene- 
ficial effects, cbSdk rit I so soon, \tflt it is more 
permanent in tile advantages it affords to thf 
soil, lu this country about two hundred 
bushels of lime are found sulhcicnt for each 
acre, aad from fifteen to twenr> of two horse 
cart loads of chalk per acre. 

These are to remedy the defects of soil. 
Animal and vegetable manures arc to renovate 
worn out lands, by supplying new soluble ard 
gaseous matter, for the llou^i^hment of the 
plant. This is not a permanent good, and 
requires to he constantly renewed ; a^ it is 
found by universal experience, that vegetable 
and animal substances, uscU a$ inanuie, are 
consumed during the process of vegetation.f 

The properly manuring of lands is a most 
important operation in sugar planting ; even 
the best soil requires occasional assistance, 
and there is much yet to be learnt by agricul- 
turists in the management of this most essen- 
tial branch of husbandry. 

The Chinese appear to understand the mat- 
ter better than most other people: every 
animal and vegetable rt fu'jc, every thine of 
disgusting appearaneg and ofTcnsive effluvia. 


• Perhaps Bryan Edwtirds drew tbcir at- 
tention to tins infitler by asking, •* H hy loi 
instance are not the manurrs of lime aiul 
sea-sand, which abound in tliesc Islands, and 
have lieeii found so cxceodiiiply beneficial in 
Great Britain, I'rought into use ? Liiiiestoiic 
alone, even without burning, (the CApense 
of whith might, porhaiis. be an objection,) has 
f ecn found to answer in col<l, hea v v , and m ist 
laiwls ; «o other ii ouble beinf? reguisiie, than 
merely to spread it tiver the ground, and 
i>reak it into small pi»»i es l>v sledpc hammers 
Of this the quantities ni e inexhaustible. Marie 
is nnotlier in.anure of v.ist and gtneral uliiitv 
ill Great Britain. It enriches tin* poorest land, 
opens the stiffest, and sw eetens and rorre« ts 
the most rank. Lands have i een iniscd'y 
the use of this manure from tworslnl lings per 
acre to a guinea .niiiual root Now theie is 
no country nmler tlje sun, vh<rcin •» »»«>ft 
unctuous marlp iii^rt’ abnunds than in Jamai- 
ca. ” Etlwatfls*^ tf'est fndi's. 

la the present dav, however the Jamaica 
planter takes advantage of the fortunate cir- 
cumstance of posseiRiiig these substani os, ami 
more or less employs them all. 

tThese ran only nourish the plant hv nfford- 
nig solid matters capanle of t emg dissolved 
hy water, or g;me<>us sa>otanres capable of i-e- 
ing ai‘ 9 or>>e<l 1 y the tfuids in the leaves of 
vegetables A 

The great object in d^^^Hnication bl^Dna- 
iiure should ne to m»k€|^^Hfrd as much solu- 
ble mattisr as possible ]^ff|HPrbols of the plant; 
and that in a «Jow and graoiuii manner, so that 
It may l e entirely consumed ill forming: its sap 
and orijanised parts I7re*fl Victionnry %f Che* 
•mUtry^ Art Manure 


#ier cttrefttlly collect and use ae beneficial 
agents in Tcgctation, thna converting the 
loathsome and revoltiag, into the wholesome 
and inviting, 

'rhe sugar ploeitqr might advantageously 
follow the example of the Cbine«e in this 
respect. Great Improvidence and waste aro 
too often practi.^ed, and the land, as a ne- 
cessary consequence, siilTcrs. 

The cane trash, which is used as fuel 
would make e^elleiit manuve,^nnd therefore 
it is of importance to be as ecoi,omicul Iq 
fuel as pos,sible * 

The lands are at pre.scnt impf|fectly manur- 
ed, and yet very frequently cattle are kept 
for the sole purpose of providing manure. 
Recourse also is obliged to he had to sup-^ 
plies from Kiigland, and much compo'^t is 
sent out from thi«» country to the C'ulonies 

The manure which is u^ed. is generally n 
compost made ul' 

1st. The cool and vegetable ashes drawn 
from the fires of the boiling and still-houses 

2d. Peculcucca discharged from the sfiil 
house, mixed up u ith rubbisli o^ buildings, 
&c. 

3d. Refuse or field trash, that is, the 
decayed leaves and stems of the canes. 

4tli. Dung obtained from the horse and 
mule stables, and from fixed aud movcabl« 
pens. ^ 

5th. Good mould collected from ravines, 
or guUeys, and other waste places. 

The first is supposed to be a nmnurc in 
itself for cold and stiff cla\.-, and il is the 
custom, in .sfnoe plaec.s in wlueh this soil is 
found, to carry the ashe.s out in autumn and 
place them, unrnixed in large heaps VVhen 
the laud is holed, a quantity of about fifteen 
or twenty pouiuU is put into each hole, and 
mixed with life mould, at the time the plants 
are put into the ground. But ashes thii'* 
applied cannoti-bc veiy beneficial, as they 
neither affoid soluble matter for the iiouii.sli- 
mentofthe plant, nor correct any defects or 
the .soil In very wet lands, ashes may 
prove advantageous, absoibing the *«uperllu 
ous inoKstuie, but then they should be spread 
outsiue, not be mixed with the earth. 

Tho^romf^ost i.s used in the same manner 
as ashes, not being carried to the land till 
ju.st before it is requireil. The moveable 
pens ore. however, the chief dependence ot 
the Jamaica planter; in the Windwerd 
(Inlands mauiuing is more carefully applied. 
From all caics on this subject, the colonists 
of Dutch Guiana are at pre-.ent exempt, ns 
their soil can he efficiently manured, as well 
ns irrigated, by admitting the rivers to over- 
flow the lands, the depo.sit wdiich these leave 
being very fertilising But as the process i.s 
attended by the production of unhealthy 
miasmata, it would perhaps be, to their ad- 
vantage to renew the fertility of their front 


** Cane irHsh which we rechon th« 

I irbegt manure we have, when properly pre 
pared. Hr John f.rtjorev. 



ON PREPARING THE SOIL FOR SUGAR CANE- 




iiindi by manure , rather thnn Uy a procesii ^ 
uubealtby ; and we liavc reaMom to believe 
that this otdnion is every day (raninpf pfiountl 

A moveable pen is made of liplu railiuys 
tied together, and lo posts fixed tiriuly m the 
ground fiticlosing a piecft of ground propor- 
tionate to the number of cattle lo be tinned 
into it ; at the end of n week it is shifted by 
leaving one side standing, mid moving the 
other three sides on the o[)po-.ite face ot the 
remaining side, thus cncloMne: a second pictc : 
into this fre«ben( losui e Hu- c'^ttic are ruined 
for another week. In this inaniicr it is 
moved every w eek till ihc pbiiitcr gradually 
goes through |ii8 whole p.state, and follows it 
up by turning up the soil for rulwpe. 1 bis is 
considered ii very advantageoii.-i pritctice ; 
(indeed, some owcr^ecrs epriicly tiusttoit. 
find give the ground no other di e.-'H-g * 
But it is by no means surticu ni on plantations 
that have been lunrb worn ami evhaoslcd by 
tult’vation. Jn Itni b.idne^ t he jo actioe to 
tether cattle to stai dnven into the gionnd. 
The spot IS coverou \Mrli good mould and 
then well lilteied with urv uud grren vege- 
table rnattc», which, with the animal manure 
from the cattle, make a compost Imap suni- 
cient for a certain space of ground. \MH'n 
this IS completed the stakes aie witlnliawn, 
and placed in another paitot the field, in 
which the same process is renewed. Hy thi'* 
f>V.stcin much nniinal and vegetable manure 
is nctumulated ou the fidiis to be inaiimed, 
but as much labour is lemiiied to bting 
mould and dry and gi een xegetahle npitter lo 
form successive lai Cl porne pbiuteis atlopl 
the Jamaica plan of moveable pens alieady 
described. 

Ihc common allow ance />f mannie where 
this braneh of husbanf!i\ is be* L uudex'^to/id, 
is a cuinefoot to each cane hdle, bnt it is 
f>bvions that no prei isc lulc can be laid down 
as to the most beneficial (piantity to be used. 
This mast depend upon the naruic nl liie soil, 
and uium the qunbtv of the rtiauure. Much 
le«s of this, [U’opei ly prcpiucd and in a fit 
state for use, will, ot eoaisc, be leipiired, 
than of that wbieli lias the fcitihsmg piiiici- 
ple in nn infeiior degree. 

In employing manure, we must endeavour 
to yiroeurc for the eanes, not the rreatest 
possible, hilt tlip most piofitiihle vegetation, 
for a too luxuniiiit grow th is prejudical to 
the elaboration of the saechariiie juice If 
too little be used, it is unavailing and lost. 
The canes are then -non scorched up, the 
fim causing the lapid exhalation of those 
few aqueous paits, which n too weak vegeta 
tion has only had the power of forming, and 
the saccharine juice becomes closely united 
to an erapyreumatic oil, wliich entnedy viti- 
ates it. 


* In hilly and mountainous districts, it is 
considered impracticm lo to Miaiiui'e in niiy 
otlier maimer. Then the pens me made in a 
somewhat more dura^de maimer, and the cat- 
tle re mala in them, till they have furnished 
manure for a greater portion of land than that 

in which they are enclosed. 


It IS requisite to nllnw the lauds occasion- 
ally to lie fallow. This is found to restore 
them as much as the usual quantity of toa-r 
nurc. But the weeds must by no means be 
suffered to gain dominion over them while in 
tliifei slate, since tlie.^e c\hni)-.t the land as 
much as those plants which arc useful.* 
Mu(*fr difiTereace of opinion has prevailed 
fls to the sliate in which manure ought to be 
ploughed into tlie ground ; ^vlicthcr recent, 
or when it lias goiu thioagli the proee.S3of 
fermentation. Those who have considered 
the subject chemically, entcrlfiin no doubts; 
and th great uuthfirity of t'li* H Davy seems 
to be eruiciosii^c, that recent manure is most 
valuable. As toon ns dung begins to de 
compote, it tnrow.s off it.** volatile parts, 
vvdiieh are tho valuable and efficient. 

Dung. \vli;ch has Ifniieufed to n mere soft 
cohesive mass, has generally lost from one- 
third to one-half of it- lno.^t iisclul consti- 
tuent elements. 'p Perhaps, however, it would 
be advisable to allow a slight degice of fer- 
mentation to take place beiore it is exposed 
in dividcil (juantitics to the .-cm clung heat 
of the tropical sun. The Guadaloiipe planter, 
whom \\c have just quoted, stioiigly depre- 
cates the pernic'ous piacuce (as he terms 
It,) of u-«iiig recent manure in hot climates. 
'i'Jie nuihadoes svsteiii of making manure 
permits u cei tain dcgi ec of fermentatiou to 
take place previous to its application to the 
‘•oil, whilst it IS covcied with mould until it 
be so applied ; thus preventing the actioaof 
air upon It to a certain extent.^’ 


• I hive in ide a imm cr of exjieriinenti 
uji'Mi the advaiitn{;L‘ ol .illowinij the ground to 
hi* i.illow. The sun eKstiil results of all these 
have I oiihnneil trie in the ndojitioii of this 
iiielhnd Aiooii;^ i>tliers, I made Inal upon 
two jJivccH 1)1 gioiiiid of the s.ime nature and 
quality, till' one Hitu.'itinl in the highest part 
of my plania I ion, t hi‘ ot her on ihe ne.i coast. 
'J'hese two piei es i»*reived two ploughing^)* 
dill'll)^ llio iiioiithH they wt're fallow, and, 
plaiitiiig them aiterwar(ls,wiihoutanv iiiHiiure. 
[ obtained very siijienor iiops; Mil the i lines 
ol the Hca I o.isi were netter tli.tii others. This 
o .s('rv..tiv»n induced me to put into each hole 
of a neigh ouiing- jiieie of ground NOine sea- 
water. it I he I ime of plaiifing, and the experi- 
ment fiiu'ceeded admunhly. De Z/ Erplotta- 
tion df’.’i su'rt^ien. 

t '!’« jircveut manures from dcroinposing, 
they should he pieserved dry, dclcnded from 
the loiilact of the air, and kept as cool as 
possilde. 

A U green,* wccM^' nf plants, eon tain sarchnri ne 
or mm ilaginous luaiter, with woody fihre, and 
readily fcnneiit. They cannot therefore, if 
intended lor manure, he u-ed too soon alter 
their death. 

If dung cannot he immediately applied to 
crops, the destructive fermentation ot itshould 
he prevented vc ry^^e tully. 

Th#surface shjM^Hj^Iefended, as much as 
possible, from tl^^^^Hiu of the atmosphere; 
H compact marl^l^^Htenacinus clay, offers 
the hestprotectlon*ilP&stthe air; and before 
the dung is covered oVer, or, as it were sealed 
up, it should he dried as much as pnssinle.— 
Vre*s Utetionary qf Chemistry , Art. Manure, 





t4fc,,«ttlMi^ vi t]w Kiig»i> 

ctfhe, in addition to itea o^ion givtn by 
Fitzinaaiipe, ve shall in our oaxt advert to 
that adbrdnd by Porter. 


Art. 111. •---‘Narrative of a "Residence in 
Jkioogdistan, on tAe site o): Ancient 
Nmet>ek ; mtk Journal of n Voyage 
down the Tigris to Bagdud^ and an Ac- 
otMnt of a Visit to SMram and Perse- 
poUs. By the late CbAupius James 
'R tCH, Esq., the Hon. East India 
Company's Resident at Bagdad, Author 
of** an Account of Ancient Babylon.'* 
2 VoU. Octavo. James Duncan* 
Patemoster-Row, London, 1836. 


fW^,^asoJiaa,ai 

a dtsioal of .ar|»#aTly 

rmf»a,m hasps, and 

Our road throe ffb (t, 60. 4^taigl^t 
wa.came tu other rideos ioclioed atuta, 
au»)venng the former- deecripttoa i >bul pioiuv 
and more covert4 w'^th gravaHy soil .as 
advsAciML Heruaod there were patches of 
hatley. We met a sinai) Koordish oajfavan, 
laden with myrtle (maid), packed in ha«s; it 
gave out a delicious fragrance^ It is used, 1 
believe, in the ^yeries. , 

The soil and gravel now predominatarfy as in 
the east lace of the Hamreeu ;aaciata quaiter 
before oiDe we reached a overlooliing 

(lie plain of Leiian, where the hilla slope 
giadurtlly and gently down.*' 

Capt Rich relates a custom prevailing* 
among the Persians and Turks which belong 
to the people of this country, that is, of the 
villagers keeping their grain in pits or weUs 
near the village, which, when covered over 


f Continued from page 5770 
Qur author states that the population of 
Toozkheormattee ia estimated at about 5000 
souls. Towards the latter end of April, the 
thermometer stood at 6 a. m. at 64*^, at 
noon 70 ^, and at 3 r. m.66® ; wind south 
eaati blowing hard. Our travellers quit 
Toorkboormattce in May, We find nothing 
woithy of notice until our author alludes to 
the Kifri "hills. 


“ The easternmost branch of the Kifn lulls 
fwhich is, in fact, the main iiunk or arteiy) 
passes by Kerkook,and Altomi Kiupu, thence 
runs off l*«low Arbil to the Tikh-*, and is 
there called the Kaisichukdafih, This east- 
ern branch contains gypsum and naphtha. 
The Western, or Meiaia hills, are pure band- 
stone and aravel, and resemble # every res- 
pect the Haroreen chain most completely. 
They offer many ciicumsUiices woitliy of 
note. On entering them in the pass ot 
Jumeiia, we rode through a ridge or two 
of perfectly vertical strata, looking as it they 
had been forced up into theii prevent posiiioo. 
These are succeeded by some perfectly hon- 
zoDUl Strata, also of pure bare sandstone, 
large blocks of which have tumbled out, and 
are Miewed about; the real took of a 
crumbling texture . and indeed the whole 
range bears strongly the appearance of a 
mountain in ruins- We next came fo 
inclined strata, and, what is curious, the 
inclination of it is exactly as at the Hamieen 
The,ol.ill» slope 

60« from the vertical, or^ Velow the hori- 
fODUl. aH the rtratajgHtooui the cbaio, 

tame direclioo, aa been drawn 

Vub a Una N. 46 WWF «*«"» 
«nile,i»au eswrty 4 WjM « n i butwmdinf 

fn the narrow elefw worn W the ram la iha 

saoditone- 


and levelled with the soil, cannot always be 
discovered, even by the native armies, with- 
out some one to show them the spot. The 
country between Leilaii and Kerlook is a 
perfect plain, with several artificial mounts 
scattered all over it. Travelling along the 
Leilaii stream, its erturse is marked by a suc- 
cession of hills, each of which has a small 
round tower of stone attached to it, which 
makes it look like a litfle fort. In one, a 
miller was crying out ‘ Ver, Allah 1 * Give, 
God 1 — the aonstunt practice when the mill 
is empty ; upqn which those who have grain 
to grind bring it to the mill. Our travellers 
reach the moufit of Tchemtchcmal, from 
which Captain Rich surveys the country 
and gives the following description of the 
Koordish ranges of mountains. 


•• The line which we pee immediately be- 
fore us, exiending from N. to S. E. is a nar- 
row p*recipilou8 bare ndee, which is called 
the Bazian mountains. To the north of the 
p^ss of Derbeni i Bazian, which, as I have 
already rcniaiked, is just before us, the 
mountaioa froon make a turn lowiirds toe 
west, where they form the mouniams called 
Khalkhalan, which bound the Pashalik of 
Keuy Sanjak on the souih. I’o the south of 
the pass of Derbent, the ridge is continued 
in a sti sight line saUlb and a little Mst. 
Here U another pags called Derbent i Bas- 
terra ; beyond which the ridge, continuing in 
the same line»as8uniei the name of Karedagh. 
and becomes well wooded. Here le the tiiird 
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the Ute governor of 
Solimitfit* foniiSed til these ptsses. tt the 
time he was eodetvoaring'to render Koordi- 
ftio independent \ but hsviof been defeated 
at Derbent i Bazian by K^tchuk Su liman 
Pasha of Bagdad, his fortifications were de- 
rootished. i^radagh is bounded by the 
T)iaU. Just Ibuth of the pass of Baaterra, 
the Zengheneh hills come out west from the 
Karadagh, and are at fiist much lower: but 
turning south, as if to form a parallel line 
with Karadagh, they become ^of an almost 
equgl elevation. Just behind inis part, that 
IS Ji). of it, appears a higher summit, belonging 
to 1 know not g^hat range, which is partof the 
dinrict of Dilleo. Just before, or W. of the 
high part, which to appearance forms the 
termination of the Zenglianeh range*, are little 
hilh. scarcely discernible ; where is Ibrahim 
Klianjee, and Gtiillion the Turkish frontier. 
Still farther W., the Kifri and Toozkhoor- 
rnattee line of hills is seen coming up to unite 
with, but a little in the rear of, the Kara 
Hai^san hills we have just left ; winch are 
prolonged a little to the Nf. They then dis- 
appear by turning west ; and leave an open 
hoiizon, ns fai as the Khalkhalan hills. 

Theie were no villages discernible from 
Tchemtchemal mount, they being all situat- 
ed in liollows.by the sides of the iiiile streams, 
'riio villagers are all now dispersed about, in 
biile enuampinenis ot idack tents, for the 
convenience of pasturing their cattle,* and 
amending to their hai vest. All cultivation in 
Koordtstun is watered solely by the ^rams^, 
there lieing no artificial inigation. 

Thermometer — 5 a.m. 49** , 2 p.m. 79® ; 10 
PM. 69®. Duilng the day, light N.W. breeze, 
niglii calm. — 1 he cold was so gieat last night 
as to be pretty severely fell by oni relaxed 
framc^, • lough the thermometer altJp m. was 
79: It however continued only h^lt an hour 
at this height." 

Arriving before Sulimania, Capt. Rich is 
visited by the Pasha, a plain, reasonable, 
mild, and gentleman-like man. The following 
IB our author’s description of his entrance 
into Sulimania. 

" May 10. — Thi«5was the morning whicl^the 
astrologers seemed to have decided upon as 
the proper one for my entering- into his 
capital, and public reception by the Pasha. 
About hall an hour befoie the appointed time, 
the celebrated Osman Bey, about whom I 
had heaid much, the Pasha's younger and 


* Having a lateral view of the Zengbaneh 
hillB, I could see that the strata of all parts of 
that range incline to the E. in the same man- 
ner and degree 'as the Hamreen mountains. 

t The road from Kerkook to D«rbent, call- 
ed the Qhisheh Khan road, passea over these 

hills. m 

t The kind of cultivation which is carried 
on by means of rain is called by the natives 
Dem, which Is an Arabic word. Rice anil 
oottnn mCntiie ertifleially watered iu coun- 
trict where there are no tropical rains. 


more dashing brother, came to twdtttt me 
into town, eccompanied by all the membere 
of council on horseback, and an immense 
party of Koords on foot. The Bey wtl meg- 
nificently mounted on a very fine Arab horse, 
which he got from the Anazee Arabs, and 
which j^said to have cost him 13,000 piastres. 

All tnh people were gaily clad. 1 was much 
struck withsthe appearance cjf the Bey. He 
was not large, but lightly anOpwell made ; the 
outlines of his face were perfectly regular ; he 
had a crispy or wavy black beard, dark blue 
eyes, with black eyebrows and lashes, and a 
manly tint of brown over a fine, clear, and 
ruddy complexion. He was altogether a very 
handsome young roan. In horsemanahip, 
and all their favourite military exercises, he 
iH«aid to be unrivalled among his country- 
men. He is likewise famous for his courage 
and generosity ; but, on the other hand, he is 
reported to be rather dissolute in his morals, 
and tyrannical in bis disposition. 

He met me with an easy and polite addreu, 
in which was something of frankness but not 
the most distant tincture of coarseness. Ho 
was perfectly well bred in his manners. I 
could see he was well aware of the advantages 
of his person. He was magnificently attired 
in the Koordisli taste; his gown was of a 
lich, flowered, gold Indian stuff; he had a 
superb Cashmere shawl ornamented with 
gold fringe on his head, put on in a wild loose 
manner; his upper dress was a capot. or 
cloak, of ciimson Venetian cloth, with rich, 
gold frogs, or bosses, on it. The age of Osman 
Bey IS thirty-two ; that of his brother, the 
pasha, thiity-five. Their mother is a sister of 
Khaled P^sha, and consequently also of the 
principal branch of the Bebbeh* fifmily. 

Osman Bey was disposed to talk rather 
more freely of the slate of Koordish affairs 
than 1 chose to encoui age ; and it urns easy 
to perceive he was not of the Turkish party. 
He looked at his watch several times in the 
course of the interview, and seemed anxious 
that we should not miss the precise moment 
of mountiug.^At last, when they told him 
it was the apjiiiuied instant, we rose together 
and set forward in the following ordeh: — 

Fiist a guide; then my trumpeter and 
standard -bearert ; then three led horses, 
followed by iny imrabor, or master of the 
horse; next came my tchaoushes. or running 
footmen, fully%rmed ; after whom marched 
the sepoys with their drum and fife. I 
followed, mounted on Finvar, with two stir- 
rupholders, armed with battle-axes and 
Shields: then came Mr. Bellmo and Dr. 
Moramlo ; then Osman Bey on his beautiful 
Arab, with a line of about three hundred 
Koords after him on foot : after the bey and 
bis people came the members of the pasha's 
council: my khaznadar, or treasurer, and 
mounted attendants, closed the procession. 



* The name SullmaniaV Man; 

•o called from Behbeb goliman. 

* The standard olnMRWlBs was borne bv a 
Turk, and English n>OTflih were played by a 
Persian trnmpetcr. who was me l ad per- 
former. 



63S 


ENTRANCE INTO THE CITY, 


We moved forward, in very pood order » to- 
wardii tiie city, it such it migiit (<e called , 
winch not above a quarter ol a mile oif. 
1‘lie crowd a.^fientbled to witness the procea- 
cion w{ts immentie. 1 did not think the town 
could have coniBined such a miilnhide; yet 
the most peiiect oidtr vnev 1 he 
police*( u( iite daioeha’t.* ffain dealt 

around, 1 ihouchi veiy unnece^Eyiiily, sundry 
blows w'lili t^ir heavy clubs, eacb one of 
which seemed sufficient to have felled an ox. 
Yet I alone apoeaiert to be annoyed at tins 
n.ode ol opening the niaich; tiie Kooids, 
on whom the blows tell like bait, le'civcd 
them on then' heads arid biiouhleis uith h 9 
little Iceling as an anvil. In this munner 
w’e ariived at the palsce ; the emrance 
to whu h IS low, nierii), nariow', and duty, to 
a (legiee w Inch 1 thought ill accoidvd with 
the residencr of a covernor, or even of a 
common individual; but 1 umieistood that 
it is not without Its Use III a counlry like this, 
and that It itndersihe seat ol gover ritneni 
cle^tnsihle. Ill rases ol emeiEenc>. The eii- 
tranc*-* dr^es not learl to the honi i.l the palace, 
but till MS round the s.de of ilf, ^tul here 1 
was obliged to alight, we couhi get no 
faitlier on lioisehack. We advanerd up a 
handsome llight ol i-tep^ into tl>e iiali ol 
audience, whuh, had u I een in good lepair, 
would really have been a superb louni. It 
was open in tiont on plllnl^^. 'I'lie pasha 
met me at the door, and conducted me to a 
chair at the uppif end of the room. Mr. 
Bel I mo and liie dncloi were '■e.ttdju’-l below 
me, on chans likewi-'e. M e meutbeis ol 
council, headtd by Osmnn He\ , ''lit on a 
broad nimmud, or iliick ltdtcaipet, on the 
opposite side, tiud rny peopb' ananged tliem- 
sei vee inters^pr r'-r-d .imong i im p.islia's < ffi, ei 
who were in double lOw s .ill louud the loom, 
in the eentie ol w liu h stood the l-hik Ag <““ 1 , 
or rna'^ler ol the ceiemooit'*,. wnh lii*> -lalF of 
offir e in hi*' liand, A ciowil ol will di(“^sf.i| 
Koords filled the pHf-agts and the romt 
below oulsuie I he room. AHtiihc inirodoc- 
loiy coiiipi imeiits, ihe p.is^saw I adn.ned 
liie loom, and rnuaikeu litlPit w.m hmli i y 
ins laig latlier , that it w .uiUd re, an ; lot, 
said he, " o will Mp.ni what he Knot 
Ceitam lo eiiioy ; and wli.ii may in a It w ii,(v> 
allc:wa:<l* lie mined by the 'links or Pn- 
c»:.n«;?" lie trlJ me the p.ilaie nv\#d is 
elevated situation to Us be«.ng bir.lt on an 
ainficial mount, of gieat antirnntv.^ 'J he 
view fiorn It was veiy agieeab'e. I enrlea- 
vouien to keep olF politics, and lo leail the 
pashn to speak upon the e( onofoy nnd an4i- 
quities ol Kr'o.distan ; and I liapicned to 
make a lorlunate hit ui the outset. I told liirn 


• The chief of Ihe uMjee. 

4 There is a heif|||^H|^tiH rrnnhedi en- 
trance trout wtiicU is now 

under repair. 

} This kii.d of a|9HpPt Is ralJeil a Talar 

4 Prot ably the fiSSIFto thote I Imd remark- 
ed at Tchemcheiiml, fiePghexeeii, and Taslu- 
gee 


fl had heard that the Vali of SiAm^ «ratef § 
Gooran family ; and the Gooran racet ivera 
not so rout’ll esteemed as cUosmeD. A roiir. 
mur of applause burst ioatantly lioin all the 
attendaiita and jwent lound the room. My 
fortune waa now 'made with the clannish 
Koords; and the pasha, with more than hii 
usual vivacity, went at once Ato the history 
of Ins frimily. He sanl, in the tirsi place, 
that the Vali of Sinna's family was veiy 
ancient and of an honourable clan. The 
name of ills ejan, he added, was Kermaiij, 
Bebbcli being the ap|)ellaiioii of Ins own 
paiticiil.ir f.imiiv, the membeis of wliirli are 
the heredit.iry clitefs of the cUn ; and hence 
tiieir whole lerrnory anri people are now cal- 
led the govonment of theUelibehs or Babans, 
'I'he clan was oiiginallv esiablisbed at Bizli* 
del. in tlie noiibeni inountain« near Siken^ 
on tiie lioiitier of I'ersia. An ancietoit of 
bis. herald, had rendered impoiiant services 
to an Oitoinaii stiUan in a war with J^er'iia , 
and obtaineil in leeoin |.cn«ie an inveainuie of 
all he could conquer, fie and some succeed* 
mg chiefs gradua ly posse-sed themselves uf 
di^tiictx, they now hold, with several others 
which have -nice been relakeri by tlie Pet- 
sians , and the whole was then erected into 
the banner ot Baiiuii, or liebbeh, a:id made 
dependent on the pashabk of Sbehnzonr, ihe 
capital ut vv hu h wa-t Kerknok. 'I'he pash.i 
could not give me liny dates, lie only knew 
thntjiis ancestor?, were loids of the HaniitT 
lot a long time; and were fitnUy made 
prish.is ui I'.'o i,iiU not q'lite a ceniuiv auo 
IJ(* tnfd me tne Cinnidri lacc weir easily dis- 
titjuiii-shuble by tluii phy >^lOgnolny, amlly 
then di.ileit of Koord sli. VVe had ii.uch 
riKiie conveis.il. on of IUih kind, and paited 
cM'cding good fnenilM, and al I l>ie p ''^h.i's 
coubins, th.it IS. h s c Lnisiueii. ‘>eenied to luo^ 
upufi me wit'i great &<it.sf.iciioi'. 

At ti)*»drf.ir 1 fonml a hamiMime horee, we'* 
c«ip.i(i-»i.iie<l, p.efMied lor me, which 1 could 
uoi iiNpfii'e witii accei t'lig ; it was accoi I 
inglv led lefiMerue. And we now went JJ 
the boiiHe which li.td been prep.ired 
In U' : this was close bv the p.il'dce, and 
luiiiei oui In be a veiy dismal place; spa- 
Clou's f u'»’ gh iii'leeil. bet ruinous an I fibiie, 
Snoh it A, IS, It was the dw’elling of an*^ of 
ihf'idiict uihcei*o*^ tlie pal ire, who bad iieen 
di-ljdi:ed toiecr.ve us. I\J v repngiiiiOce >0 
t.ike pms'.^'-'Siot^ id It was, I believe, vciy 
Msddo. Aftei some whi'^pering between tlie 
ivooKlsatid my people, tbe pa-.ha -eni Im 
l>Mine minister lo leque"! I would lei nty 
kluz.iaiiai nr ireasmei go about with one of 


• The g ov Cl I'oi of ilu* province of lliwt naia® 
in Pi-rsi.ui KooidiBinii 

i Ti»e proide ol Kt»orf1>Btnn arc illvtiled into 
two clittt rent ra< es : ihe one conaisiuiff «f ‘k® 
ti I ei, li e other ol the penvaiitH or Gooihh* 

1 It w.is Suliinati B-ilia, or Bebbeh He went 
to I'oirttnn.'iiiople about mie iiuudrad ano 
Iweiity-five vciirsago, A- D* 161H, mid i ecom* 
ii.tr « el. t r led for the service* he rondcrco 
Ihf TurkH ftgHiist the PersiBiia. ms J^ainiiy 
wcie rwnnt» called by bi« iiaine, ®**"^v* 
or Babjiii, iiinteuil of ibe name of their inne, 
whu h, as h.is been already ohacurved. U 


matij- 
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hit bffireri.^nd rhocw# tny housf in th« town,| 
lh€ owner of wlirrJi nhonld J>e in»t!iiitlv dis- 
lodved to nr^ake room for mo : but I could not 
betr tlio idea of tins ; and, bei^niei*, 1 was 
nnwillinR to Rive anv (urtber jtrouble. I con- 
sttleied lliat ibe diflVienc^ in ilie iIwvIIiurb 
beie mutt, after all, be mron^blerable ; and 
that the p<i 6 lia itad, in nil likclibooii, in the 
tnainnce. done the test for hr be con- 
veniently rould: 1 tlierernre resolved to make 
a viiliie of necea^itv, nnd put up wtib the 
propofied hotfRtn; and imiTiedia^ely ‘law that 
my deteiminaliun gave general saiioraction. 

I now, llierefore. Rem Minas to esc oil Mir. 
Pu'li into towd, fur the Koouls had a Rieat 
olijeci.on to my reluming back agrtin locimp 
tuoidv. It wtiR ea«>y to •>ee tliat they bad 
fionie ^upel•Oltlous idea of ill Kick to their 
afl'.iiK if I left ihe town : ^o I passed, till M 18. 
IKcIi'r at 'iv.ll, !«<( o or three hoii'S vcrv on- 
pleHRitntly in waUiiiR and luuiiuitid about, 
ronhiriied iiie neivou^i he.Ml.it'iie vMiii 
winch 1 had been Ihnaiened iti the iiioimng. 

The dp«rn ption of oui hmi-e will -eive for 
(hdl of ail the tic'tersoit in 8 ‘ilini.uiia , it is 
a '^quaie bmUlini* of one <>toiy, '^t iiidine on a 
bastment of aliout ihiee fe'-t inith, and built 
o' funk' dried in tiie ‘'Un,h*iviiic; a pla'sliinng 
of mud ndxed vMtIi chopped <iiiaw ovei the 
wholr. One oi two 1 oom^ insule h.»ve be« n 
while, tiim-d over ihe mud roaiiiit; 'I'hc roof 
!■» dat. and i> (oimed by tafiei'j, r«*t'd' 5 ,» ami 
a lo.iiini; of eaith . This liou^e ptauds in a 
laige open t ncloRuie, OI a-, we w ould .-.iv m 
lixlij in a com I ound : ilii" ip Mifidivub'd inff> 
two 1 mnl^ by a cioRp wall, wliicli )oins the 
hou‘-e at ear li •‘idt* ntai its i-i nfie le.iviric; tlie 
front 111 one encloMire and the l»ark in woo- 
ihei : iliiH iii.ikes llie llainui* and Divan 
Kbiliel t; but ihere IP no comiriiiiticdlion be« 
iween them l»y a door in tlie Imyse it-elt, as 
in all riirliipli houses, yi-u mii-'t go lourid by 
a door in the w^ll wliic|» divides the com- 
pound mio two : this »■» peculiclriv inconveni- 
cni 111 bod weather. 'J he area oi loth eouits 
IS roteicd Willi gi.ipR, and ptdine<l with wd- 
lov 8 , poplaip, nnilfierius, and lose buslies 
iiiieispei'ed in little houqimls. A stream of 
water nins liiioiijih the coint of eveiy house 
in Sulimaui.i, whuli is suppKt'd from the 
nmuiit.iiiip bv a kahreez or aquetiuci. Wiiii 
rii-pectto the di«iriliuiion of the roon%, it 
ften s leculated by no |>laii, at least I am not 
aide to discover aiiv oider or contnvance m 
it, only that in both Che haiain ami divan 
khaneh is a hilnr, oi looin quite open in the 
fiont, w Inch IS the genet a I leceivtng an<l sleep, 
ing room in suinmer. No one but the poorest 
persons, who have not ^ucb an accommoda- 
tion in tbeir bouses, sleeps on the lool. Some, 
iadetcl, lu the gieaiesi beau, which only last 


* Tke women's apartments. • 

1 1 bat part of ibn house where ibe mniter 
rrcrives bit visitors, a»il in which the meu 
sof vattta rasido. 


a month, use a sekoo, or low platform, for 
that purpose; and, during Rummer, many 
ron^trurf tchaidnMk or huts made of boughs, 
over a liiiie lank in their own court-yard, or 
else pitch a tent, to escape from fle.ia, which 
are a teinble nnis.ince all over liic Ka^t, anti 
aie said be paiiicularly loimidable beie. 

In the <liva#i kbaneli part of the house is a 
largo vacant space or hail, pup^ited by |4|pt8, 
and almost dark : lliis is saul to be a cool re- 
tieat in •.uuiiuei . b it the pest of i he (leiiR must 
still exi»l, and another snil woi.pc, that is 
scorpio'is, vDiich aie said to be numerous, 
iaige, and venomous. C.'eniipedes are also 
found betc, but 1 believe arc not mucb dread- 
ed , nor .lie ilie sn.iUes. winch aie large and 
iiuvieiuus, said to be venoiuuub. 

Tlie wnter rooms ot the house are enfeied 
by a long <lnik pr.s-aee : t'len .tppe.iirinre 
lines nor tender one de-'iiou > i.f a ne.*rei in- 
spection . ludeid, 1 keep as rnucii as posaiblo 
on the outside ot ilic bouse. 


The ordinary house's a;e meie mud hovel*, 
winch makes the place look like a Dri;e Arab 
vilbicc : they aic |•clfec^ly expo-ed, but llie 
people do not seem to legjid ilns tlie women 
goinp; about wnb the men, and pei forming 
their dorne'.'iic labours wilboul anv veil. 'J'li 8 
mi'^ei.il'ie. looking town, hovvevei, cout.iins 
five khans, ivvoi;ood mosques, and a veiv fine 
bath 'Ibe population of Suli-nania is esii- 
maled by the besi vidg' -. 'anioiig the Koord* 
at ten thou >aiid including the oihceis 

of govt run. cm and ieiainei'« of pmiccs le-iU 
ing beie. 'Ihe ordinaiy citizens are of the 
|jea.sani lace 

As soon a® tlie baggage arrive<l, I pitched a 
l.trge two-|)(deil lent loi a divan or receiving 
room ; and when ornamenied witli my aims, 
and coveted w’llh a band-oirie cai pel and nun- 
muds*, whicb ilic p^slia was kmd enough to 
send me, it made aliOKClber a kind ofbarfaric 
leceiving hali,jpf no contemi)ld>le appearance 
— cert am I V much ()leas,inte» and betier looking 
than any room in iltc tawm 'I lie.sepov s pitched 
lenis .lUoin Ihecouii; and some of the people, 
who did not reli-li the a [ipearance of their 
quaiters, followed their example. 

In ihehnram our pieparations for the first 
night vvere tint so luiiunate. We tiieJ iho 
tno-t any- looking loom ; but alas ! the heat, 
jclo-e smell, and swaiins of sand-flie* soon 
showed ns tlie folly of oiii attempts, and we 
drew «iur l>eds out into I he lalai : beie again 
we were unsuccessful m our effonsat repose. 
We were kept awake nil dayfueak by these 
Kooidish loimentois ; thoiii:ii a few houis’ 
sleep would have heeii a leal blessing to me 
in iny state 


• Nnrrnw ii 
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nervous pain. 
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CUR10liS$»^€C0UNT OF A PAltTRlDGfi FIGHT, 


Tberfnoir«t«r— 6 lii 'H, 'iiiBpp j i(h|lf pul I win 
p. M. 75B ; 10 p. M. CSWy-ii^ft t wincI in puffs ; 
djsagreuable fuutiag duy $ aiiittle raia." 

Capt. Rich states a remarkable fact that 
the peasantry in Koordistan are a totally dis- 
tinct race from the other tribes, whj^eldom, 
if ever, cultivate the soil ; while, on the other 
handPthe peas^ts are never soldiers. The 
clannish Koords call themselves Sipah, or 
the military Koords ; but the peasants have 
no other distinguishing name than Rayahs, 
or Keuylees, or villagers. The following is 
a description of a partridge fight. 

**In the aftetnoon Mahmood Mastiaf came 
to entertain me with a partridge fight. I'his is 
a very favourite diversion of the Koords ; 
and the Masraf, who is a famous spoilsman, 
when he heard ihai I had never seen a par- 
tridge ficht, was quite delighted to have an 
^ppoiluriity at showing his collection ot game 
poitndges, which isa very fine one. He c.<me 
first, attended liy four of hnson*., all veiy fine 
tall young riien. The old geiith'inau looked 
quite respectable ainongsi hi< fine famd) ; 
aud he was not a little pleased at my tiidking 
the remark. 

“ Oh, sir’' said he. “ I have three nr four 
more of th? la<ls in the house, who will have 
the honoui of liissmg your hand one day.*^ 1 
was surprised to see the vn-eiisiern tteedom of 
the sons beioie their father. They all put 
iheinselvcs at their ease, and smoked their 
pipe^ without tlie least ceremony. From what 
1 had seen among the Tin us and Arabs, 1 
should not have ihougitt tliev would even have 
sat down in tliepiesence of fluir taiher. 

After a round of coffee and pipes had passed 
the approach of the m mj/, as the old gentle- 
man called It, was announceil by a prodigious 
cackling and crowing ot the parirolges, which 
was audible for a great distance off; and soon 
a parly ot stout Koords appeared, bearing on 
their shoulders ihirly two cages, each con- 
taining a cock partiidge. The collective and 
incessant cackling oi crowing ot this party 
caused a strange noise, something like the 
ticking of a thousand immense watches ; they 
were not silent an Instant, excepj when fight- 
ing. A number of lads of the fancy followed, 
all eagerness for ilie sight ; and more would 
have rushed id, if. to spare the clubbing and 
cudgelling, by which alone they could be kept 
hack, I had not ordered the doors to be 
closed. 

The cages were placed round so as to form 
a ring, behind which the spectators stood ; 
the old Masraf, his sons, my.self closing 

the circle on the side of thff tent. The scene 
would have suited the P6Q£il admirably ; but 
as it would be out of to attempt 

to sketch on the spot,|^^^Hee the sight a 
few times before I cai^^^HK to give a gra- 
phic idea of it. ‘HlPr 

One of the assistants SCMV opened the door 
of a cage, and let out a bird, who whirled 
Jumselt up in the air as if in defiance, and then 


trutted about, wBitiof for his adversary. Ans- 
her partridge being let loose, they fell to. 
The sight was amusingand by no meant Cruel. 
Itwaslughly entertaining to see the little 
birds strut aboutjon liptoe in defiance, jump 
up, bite at each otlrer, play about to eeire a 
iavouiahle Ofiening, and avoid letting their 
adversaiy take hold on a bad place. 1 ob- 
served tiie great feat was to get hold of the 
nape of the neck. When a partiidge succeed- 
ed 111 seizing his adversary in this manner, 
he would hold him like a biill*dog, and some- 
times lead hiiif two or thiee times lound the 
ring. Somelnnes a bud would be frightened 
and run away out of the nn^ The battle 
wa« then fairly lost; and the iTird so beaten 
will not feel disposed lor fighting for two or 
three months aiiei waid. Every bird had its 
ovinnaine; and their wings were not clip- 
ped. They were so tame as to allow them- 
selves to f e handled without resistance ; and 
when a match was over, the hiids would 
return to their cages almost of their own 
accoid. Thev never spurred ; all their at- 
tack was an attempt to seize then adveibary. 
The Kooids looked on with great interest ; 
I ut after the novelty was ovei. it seemed to 
me but a puerile diveision. The Koords a»e 
keen *.ponsii)en in horse-i a< ing, piiitndqe, 
r.wn. and do? fighting Maliomei, like a ti ue 
Arab, made it lawful to lay money on ho'^se- 
raemg ; but the Kooi (is carry the license sii!l 
f.iitlie^, and allow ol belting on tlieii par 
tridge*arid dog hghis. 

A liei the exi<iliiiion w'as over, two officer* 
came to'repoit llji'm=elves, a>» appiiinied hy 
the Ddro?ha to comniantl a pifrole ot filieeii 
men, who wcue to keep cori'tiintly going 
round the ou.S'de of oui hoii-ie nil night. To 
enal le them to pass our Se|>oy po«.is, they 
had made ilwm«el ves acquainted with “ VViio 
goe*. ihete’” aud — A fiienri." ft was really 
curious 10 herf.' Kooids in Sulimania endea- 
vouring to pronounce these English words, 
which thev lia*lrlearnl fioin Mahomeian na- 
tives of Hindonstan. and subjects of Great 
Britain. They lold me they also knew what 
the countersign was, having learnt itie mean- 
ing of it in Persi.i. Tiieii coipsde garde they 
est'iblished without any ceiemnny on tlie roof 
of a neuhboui log liouse ; and walked overall 
the adjoining tools, and thiough the families 
of tha occupants, whenever it suited tliem. 
To have remonstrated against this abomina- 
ble tyianiiy would have been fruitless, nor 
would the motive have been understood, 
eithei by the offenders or sufferers— to so low 
' a degree is the human species debased by a 
long course of savage oppression. Aga 
Minas to-day happened to ask one of the 
police-offir eis 111 attendance if some sort of a 
bedstead could not be procured ? “ Certain- 
ly,” said the man ; and, without more ado, 
he went to the first khan, and seized three 
bedsteads fielongmg tu Bagdad merchants, 
who happened* to lodge there. He brouglit 
them in triutpph to the house. It is need- 
less to say that the bedsteads were immediate- 
ly returned to their owners,” 

Here our limited space compels us to con- 
clude for the present. 
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Art^ on Per«a, Tartary^ 

Afghamstan. By Libut. Col. Mon- 
* tkith, K. L. S. of the Madras 
Engineers. — Madras Journal qf Li- 
terature ana Science t 1836- 
De/ence cf British India from Russian 
Invasion. By Captain C. F. Head, 
Queen^s Royal Regiment. 

» 

t Continued from page 574J 
It appears* that the Court of St. Petera- 
burgh have directed their attention to an ap- 
'proacb to India without touching on the ter- 
ritory of Persia ; but through nations whose 
arms could be turned against the latter if the 
policy of the iiortliern autocrat should adopt 
such a course of proceeding ; and Capt. 
Head shows that any attempt of an Euro- 
pean power to oppose the designs of Russia, 
by a movement in the west of Persir , would 
be totally useless. The whole weight of 
such opposition, it is obvious, should be 
made on the batiks of the Indus. 

“ But if the independence and disposition 
of Pci -'la wt^re such as to piomise, in conjunc- 
tion with a h'uropean nation, to iissume a 
strength likely to put at didiance a combined 
attack of Russians and Tartars, Uic reasoning 
would be otherwise. More attention would 
be due to this siibjctt if llussia did not com- 
mand the means that have bcen*pomted out 
of an advance to India thiough Khorassaii, 
and wiiicli route will be seen to he cijually, 
if not more practicable, ns also, under exist- 
ing circumstances, it appears* the most de- 
airahlc. There may, hou ever, he advantages 
in the eastern routes that will render them 
the most ndvantagcou'. when the localities of 
the districts they pass through become better 
known. The Russian goveinrnent mav be 
presumed to he in po.ssession of the necessary 
details on which to determine the best line of 
advance, and enough has been divulged by 
their officers to cieate much speculation, and 
to demand investigation on this point 

Envoys were despatched from St. Peters- 
burgh to the principal towns on the river 
Oxus, and the reports published of them 
have been ably discussed by a military 
author,* and by others in this country. From 
the Russian authorities the few hints that 
nave been thrown out tend greatly to illustrate 
this inquiry, and there is here added such 
information as must shew how desirable it is 
to be better informed on thew resources the 
Russians would have at command, should 
they attempt, by pursuing th® course of the 
Oxus river, to pass from their frontiet to the 


Indus. History points out the propeaiily at 
ail times inherent in the demi-savage nations 
of Tartary to overrun and plunder their less 
powerful neighbours. And it will be evident 
that the tide of prejudice and superior enter- 
prise would in this instance flow with Russia 
from the north, towards the less warlike 
inhabit^ts of Hindoostau. 

Should i|^ be determined to prosecute an 
advance to India by this fine of route, a 
landing would be effected on the eastern 
side of the Caspian Sea, where there are 
harbours now in use for merchants trading by 
caravans with the nation occupying the terri- 
tory bordering on the Oxus river. The Tar- 
tar havens best suited to this purpose are 
those of Mnngushlac Bay, and Balkan Bay, 
eUher of which arc within a week’s sail of 
Astracan. Mangushlac is the one that 
affords the most secure harbour, and is gene- 
rally preferred.* 

It has already been mentioned that a Rus- 
sian force may he brought into the Caspia: 
Sea by means of the Volga liver ; it will als 
be found that a force may be detached fro' 
Orenburgh, which city carries on a consider- 
nlile trade with thp Turkomans, who inhabit 
the country lying between the Caspian and the 
Oxus. At Orcnbuigh there is a garrison of 
10 or 15,000 men. and that cify communicates 
by means of the Oral rncr with the Caspian, 
from whence it is distant about 300 miles. 
At either of the specified havens a force wmuld 
assemble and piepare for fuither operations 
in the direction of the Oxus. The country 
to lit crossed over is included in the province 
ofivhaunzni. It is that already named as 
lying to the north of Khorassau, and inha- 
bited by tribes of 1 ui Koiiians. They are 
not united, or strong enough to become for- 
midable, but possess a predatory disposition, 
that causes them to be considered trouble- 
some iieigliboui s. These tribes arc often at 
w'ar with each other, and acknowledge no 
power but that of a patiiarchal chief, whose 
territory coiopii.ses steppes and meadows, 
covered with prodigious droves of cattle 
which belong to his clan.” 

” A high authority, whom we have fre- 
quently quoted, remarks on the inhabitants 
of this country. Although the hostility of 
these barbarians was a serious evil to the 
districts whijh they visited, they had no col- 
lective stiength that could render them for- 
midable as an enemy to Persia. ”f The 
situation, the importance, and even the name 
of these tribes, often change, and prevent any 
estimate being formed of their real strength ; 
about 60,000 families of the Kirgees hordes 
swear fidelity to the Emperor of Russia. 

If a Russian force assembled at one of the 
harbours on the east side of the Caspian, 
nml thereby threatened the kingdom of 
Kbaurizra on the sou^, while a demonstra- 
tion to the samejjjlllllll^ made from Oren- 
burgh and the R^^^^erritory that borders 


Colonel Oe Liacy Evans. 


• Cnxe*a Travels in Russia, 
t 8ir John Malcolm. 
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4lte eoaotry on the north, there can be little 
doubt but the people who occupy the inter- 
mediate space will be disposed to unite in 
desigrns so perfectly in accordance with their 
restless spirit. A force would at once be 
collected from amonp: them to form an 
advance guard, and collect other adventurers 
for a crusade against the idols of^indoo- 
tten. It is therefore presumed that the Rus- 
sians will find ^lies, and have the territorial 
resources at tHeir disposal. Abundance of 
carriage animals would thus be supplied for 
the purpose of trnnsi)ort across the desert 
which intervenes between the Caspian Sea, 
and Kbiva on the border of the 0.\a«. or 
Arau river, and the n»*xt place of rendez- 
vous for the army. Pallas, an intelligent 
traveller, was informed that some individuiv's 
of the middle horde of Kirgees had 10-000 
horses, 300 camels, 300 ur 400 sheep, and 
more than 2000 goats. 

The city of Khiva bears the name of a dis- 
trict, containing about 300 000 inhabitant*;, 

^ d stands in a cultivated spare or oasis, 
out 100 miles square. This section of 
country is w'alered by canals from the Ovns, 
and is highly productive The Rn<'ii/ln 
envoy* who visited it by the route from H.il- 
kan Bay m 1819 lepoits, that he considers 
the road between the Caspian and Khiva 
quite practicable, and that the latter place 
may be occupied without difficulty ” 

“ The route from the Hay of Balkan to 
Khiva goes over a country but scantily -up- 
plied With water, and the march was made 
by the Unssian mission in the inoiitVi of .De- 
cember; the time occupied was sixteen days 
by caravan. They did not proceed more than 
twenty miles a day, but the reguliir march of 
trading carayans may be estimated at twelve 
or fourteen homs’ travelling, or at thiity or 
th rCy-siv miles per clay. 'I'lie distance from 
Mangushlac Hay to Kliiva may be one-third 
more than fiom the Bay of Balkan to the 
latter place. Mr. Fraser says of the route, t 
(from Mangnshlac to Khiva), *' five different 
persons, well acquainted with the country and 
trade, agreed in estimating it to me at about 
ten days* journey of six farsangs ea li or 
about 210 miles.*' — “ The country is inha 
bited by tribes of vvandering Toorkoinans. 
who pasture their fiocks upon the steppes, 
and caravans coatinua ly pass^ and repass 
between Khiva and Mangushlac B^y *X 
A Russian force, marching by either of 
the above routes from the borders of the 
Caspian, would reach the Oxus in less time 
than a month, and it will be admitted, that, 
with proper arrangements, there i.s nothing 
in the performance of this march by detach- 
ments of troops to render it impracticable, 
when it is considered that carriage animals 
may be procured to any required extent 
On reaching Khiva, the army would have 


water communicatioi 
which passes fifteen 

* CaiKain Mimravitfl 
tjuuraejr into Khun 
t luM. 
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I, by J. B. Frasar. 


means of that river, intereourae weald he 
opened with fertile countries that lie on its 
banks, and also with ‘the sea of Aral, into 
which the Oxus empties itself about IIHT 
miles below Kbi,va. The traveller, from 
whom we have so (Yften quoted In treating 
of the district of Khorassan, offers some 
remarks nu the report of the Russian envoy, 
and thinks a force might not only capture, 
but retain Khiva. He says; ** The Russians 
have long entertained commercial relations 
with Khiva, ^hich they have sought to 
strengthen in various way*, and with various 
objects. The conquest of Khiva by the Rus* 
siaiK would, if they were to resolve on it, he 
an affair of no serious difficulty ; and, accord- 
ing to the present line of policy, the attempt 
will probably be made at no very remote^ 
period.* * 

The performance of this march deserves 
every considera ion, as will be seen when the 
rem.umng part of the route is investigated. 
If n Rii-sian force should establish itself at 
Khiva they would be cnahled to |)ursue 
their funlier operafioiis with the fidvantiige 
of watei c. r.i ige for the greatest portion of 
'the way to Inlia. Oa the >ea of Aral, 
“ there are n imMOU-* large fishing boats 
employed oy the nalwes ’ r 1 1 does not appear 
fioiii any account we can fin I of this teiiitory 
whiit facility there in iv he of opening a eom- 
lumucatiou to make these boats applicable to 
the o])»ration-, under eoriMilei ation. Boats 
and raft- arc u-cd on tlic Oxus for the p'lr- 
p »ses of .*■! affic , and it is mentioiicvl by tra- 
\edlers, whom we shall heieaftcr (luote, that 
wood may he had on paits o!‘ this iiver. A 
want of correct infoi uiation on these import- 
not points must lendei the enquiiy into this 
route one of much doubt, and prevents the 
possibility oT our coining to u -atisfactory 
conclusion ns, to its accoinplishnient in a 
definite time. Like ihe Inilus, niid other 
rivers that have their source in high moun- 
tains the Ovus' must have n considerable 
cuirent. Its navigation is said to he carried 
on by tracking . hut it must varv at all sea- 
sons anil he liable to the uncertainty that has 
been stated to govern the progress of boats 
oil the Nile ** 

“ Balkh lies on the north side of the range 
of mountains that divides Tartary from Hin- 
doostan. The time taken to perform the 
voyage from Bokhara to this place is said 
to be five davs making the voyage from 
Khiva to Biilkh to be altogether one of thir- 
, teen ilays. It ha- already been remarked that 
the distance by the river is but imperfectly 
known, but it is not likely to exceed a line of 
700 miles, which, at the rate of advance that 
has been set dowui for an army, would take 
about two months 

Before we leave the banks of the Oxus. it 
will be proper to observe that the imperfect 
knowledge we 'have of that stream, ia all 
probability, leads to our selection of a route 
far less advantageous than some other that 


* Journey into Khorrassau, by J. B. Friuier. 
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oilg’ht bfcome ohvioua with a better acquaint- 
aoceof the country. Therein a branch if 
the Oxus running from opposite Bokhara 
^owanlf Herat ; and in the same direction 
there is said to be a practicable road betueeii 
those places of about 6(10 Guiles, through a 
fertile and watered country. This uncer- 
tainty obliges us in this enquiry to follow 
the line of march in constant use by caravans, 
and proceeding through iialkh in prugre&s 
towards the Indus. 

The town cf Balkh is situated about thirty 
miles from the point wheie th^ Oxus is navu 
gable ; and it will be tiecessaiy to examine 
the capabilities of this piuviuce, where the 
army would be obliged to abandon their 
• water carriage, and have recourse to baggage 
.animals.*’ 

( fo be continued.) 

Art. V, — On the production of silk at 
Kamptee. By Miss Anna Calder, 
with Mr. Prin.sep’s Rtport on the 
specimens forwarded. 

Raw Silk f from a printed copy forwarded 
to the Agricultural Society of India. 
By G KORGi: Norton, of Madras. 
Experimental cultivation in We.^tern In* 
dia. 

Extract of a Letter from Mr. •Shake- 
spear, on an improved method in 
winding silk. 

On the Silks of Assam. By Captain 
Jenkins. — 'Irons. Agriculturnl and 
Horticultural Society, 

Remarks on the Silk PVo/ms and Silks of 
Assam. By Ikir. "liioaiAS Hugon, 
Sut). Asst. Nowgong. — fournal of the 
Asiatic Society, for January, 1837- 

(Continued from page 
We are able to give additional valuable 
information from the following valuable 
papers by Mr. Hugon. 

The following worms producing silk afb 
found in Assam. The mulberry woim (large 
and small), the eria, the mooga., or moonga, 
the kontkuri, the dep mooga, and the haujn- 
pottonee. The five last are indigenous to 
the country, but iheic w no reason to 
suppose that the first is likewise so. The 
mulberry is scarce, and none is found in the 
wild state. The time of the introduction 
could be, perhaps, ascertained in some of 
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the Assamese booronjees or chronieles*^ 
(which Mr. Hugon was unable to procure 
immediately to ascertain the point) ; some of 
them extending several centuries back-^as 
the Assamese got religious instructors from 
Btngai^i is very probable they also got 
from therG^the mulberry jLree and worm. 
The use of the silk being‘* confined to the 
ruja and grandees, and the rearing of the 
worm to but one caste, are additional proofs 
that its introduction did not precede that of 
Hinduism. 

• MULBERRY WORM.— Themanagc- 

ment of these worms in Assam is nearly simi- 
lar to what it IS in Bengal. They are reared 
within doors, and require the same care and 
attention as aic bestow'ed on them there yi 
separate hut is used, which is fitted with 
bamboo stages with a passage between them 
and the outer wall — these huts are built 
north and south with a single door on the 
east side. This is generally the case, but by 
no means a thed rule amongst the Assam- 
ese. Only one female of the family goes 
into the liouse, and previous to doing it al- 
ways washes her hands and feet. The large 
and biuall mulberry vvoims loc reared in 
Assam. The rearing of those which produce 
only one bund a year, aic described (the 
largei), they being more in use than the 
otheis in this distuct. The moths are made 
to deposit their eggs on pieces of cloth— 
these are packed up with the household 
cloihing ; when the time of hatching ap- 
proaches (Decembei), they are taken out 
and exposed to the air. On being hatched 
the worms aie fed the fust three or 
four days on tlie tender leaves cut up, in 
new earthen pots ; then on a bamboo tray. 
After tlie first moulting they are removed to 
the mutchaug (machdn) or stages. When 
they are about beginning to spin, they are 
put on bamboo trays fitted up with pieces of 
matting fixed perpendicularly at intervals of 
two inches : these in the first afternoon 
are exposed fojj^^lf uR hour to the side 
where the afterwards 

hung up in thelSouse. After leaving as 
many as are required for breeding, those 
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that are to be wound off, after having been 
exposed to the sun for three or four days, 
are put over a slow fire in an earthen vase 
full of water. One person winds off the 
silk with an instrument made of thr^ pieces 
of stick joined together thus : the perpendi- 
culA one is held at one end with 

the right hand, and the left 

directs the thread over the cross 
— — — “ . taking care in doing this 

to make it rub against the fore- 
arm to twist it, whilst another person at- 
tends to the fire and the putting on ntfw 
cocoons. When a sufficient quantity for a 
skein has thus accumulated it is taken off 
the cross bars.*’ 

♦“It appears there are not many plantations 
of mulberry in Assam ^ on such a scale as 
to be worth mentioning ; a few men of rank 
have small patches of it, sufficient to pro- 
duce silk for their own use ; — the few ryuts 
that sell the silk generally have not more 
than a seer to dispose of m the year, — the 
produce of a few plants round their huts or 
in the hedges of their fields. The leaves 
are not sold as in liengalj and when a ryut’s 
own supply fails, he obtains it from neigh- 
bours who have a lew trees merely for the 
fruit. The worms arc reared byy'ooyees alone, 
people of an inferior caste : those of the 
highest ran cultivate the plant and do all the 
out-of-door work ; but none but fxjoogee 
can, without degiadation, attend to the 
worms or touch the silk whilst reeling. 
These prejudices do not exist in Bengal,^* 

“ Mr. Scott, a few years ago, introduced 
from Rungpoor reeiers, leels and plants nt the 
morus albUf and estubliiihed a , factory at 
Barang^ with a view to extend the culture of 
mulberry silk, and improve the reeling of the 
tnoogu> Several causes rcndeied the expeii- 
ment abortive, the want of European super- 
intendence and Mr Scott's untimely death 
being the principal oues*^. 


* From the o|iiiiione given lo •-vfral inerchniifs 
of Calcutta oil sitmplfb of AsMutn muliirriy hi'Ii, 
nil iKili^Sn revli fro m wm ms pioperly fal 
and attfiidrd lo, I am led Hiia province 

excerilliigly faM>iali|e lo ||^^|p<Jucilon of veiy 
superior Rllk -llie >ainpl|ip^nt dunn would 
have feicbed higbeat pficee in ibe Ciilcuiia 
iiiaikvt, and tbey were gat op imder ibe unfavoia- 
ble clrcuunbtani'en of a rode espenmciit ‘ F- 

JSNRINS. 


. ERIA SILK —The eria worm and moth 
differ from the mulberry worm and moth iu 
every respect, as will be better understood by 
the accompanying drawings and insects (plarf 
IX:) like it, however, it goes through four dif. 
ferent moultings, but its sickness in doing it 
lasts only twenty-four hours ; the last stage 
takes eight days, the others four. The dura- 
tion of its life varies according to seasons ; 
in summer it is shorter and the produce both 
greater and better; at this season, from its 
birth to the tiipc it begins its oocoou, twenty 
to twenty-four days expire, in fifteen more 
the moth comes forth, the eggs arc laid in 
three days, and in five they arcjiatched, mnk- 
ing the total duration of a breed forty-three to 
forty-seven days : in winter it is nearly two 
months ; the number of breeds in the year* 
are reckoned at seven. 

This worm is, like the mulberry worm, 
reared eutircly within doors ; it is fed prin- 
cipally on the hera or palnui ehristi leaves; it 
eats the mulberry leaf albo but is said to pre- 
fer the former : when the palnia-christi leaves 
fail, they are also fed uu those of several 
other trees known in this part ef Assam by 
the following names ; — 


1. Kossool. 

2 Hmdoo gft'is, 

3. Mcekieulal. 

4. Okonru'c 

5. (aomiirrcc. 

fi. Litta Pakoree. 

V. Ilor/ouolly 

Tlic w’drms thrive best and produce most 
^ when enlirciy ltd on the palma-cbrihti : it is 
the only plant which is cultivated purposely 
for it. thtic is h.'udly one lyut who has not 
a small patch of it neai his house or ou the 
hedges of hiislitlds , it requires little or no 
culture. 'I'he giound h turned up a little with 
the hoc and ttie seeds thrown iu without 
ploughing ; whilst the plant is young it is 
weeded once or » twice, but it is aftei wards 
left to Itself. The plant is renewed every 
three years. On the leaves of Nos. 1 and 2, 
worms can be reared entirely, but they do not 
thrive well upon it; many die even alter hav- 
ing begun the cocoons, and the few of these 
that are got are small and yield but little. 
These and the others are only used in the 
fouitii er fifth stage, when they are considered 
to answer quite as w'cll as the palma chnsti 
leaves. The koisool (No. 1) alone can be 
given alternately with the palma-christ). 
'1 he whole of these trees are found in the 
forests, but nut cultivated. 


To breed from, the Assamese select cocoons 
from those which have been begun in the 
largest number on the same day — generally 
the second or third day after cocoons have 
begun to he formed ; those that contain males 
being distinguished by a more pointed end. 
These cocoons dire put in a closed basket 
and hung up^n ibe bouse out of the reach of 
rats and iasectV. When the moths come 
forth they are allowed to move about ih the 
basket for twenty four hours ; after which 
the females (known only by the larger body) 
are tied to long reeds or canes, twenty or 



THE PROCESS OF DYEING SILK. 


645 


twenty five to each, and these arc hung: up 
ill the house. The eggs that have been laid 
the first three days amounting to about two 
hundred arc alone kept, they are tied in a 
piece of cloth and suspended to the roof until 
a few begin to hatch ; thcire eggs are white, 
and of the size of turnip seed ; when a few of 
the worms are hatched, the cloths are put 
on small bamboo platters hung up in the 
house, in which they are fed with tender 
leaves ; after the second moulting they are 
removed to bunches of leaves suspended 
above the ground, under thelh upon the 
ground a mat is laid to receive them when 
they fall ; when they have ceased feeding 
they are throw^i into baskets full of diy 
leaves, amongst which they form their co- 
coons two or thiee being often found joined 
together. 

Tnc caterjiillnr is at first about a quarter 
of an inch in length, and appears nearly 
Idiick ; ns it iiicrciisi's in size it becomes of 
nil oiiinge colour, with ‘=i\' black spots on each 
of the twel\e rings which form it.s body. 1 he 
Ik ad, claws, and holdei s nre black ; after the 
Ffcoiid nioulling they change to an orange 
coloni ■ that of tlie body giadually becomes 
bghter ; in some apj^' o.-elni.g to whit'-, m 
rtliei s to gi een, an! t!i<‘ b.a . spots gradu- 
ally become the coloui of the body. After the 
fniith and last moulhiig the colour is a 
hrty white oi a dark gieen tlic white cater- 
pillars iiivaiialih sjxn red silk, the gipt on 
OIKS white On atlaiiiiiig its full size the 
worm is about thr<‘c and balf nit lies dong 
1 iibke the moinjit caterpillar, it-, colours aic 
uniform and dull* the bieallnng lodes aie 
marked by a black rnaikr tbc moles hhve 
become the colour of the body; they have 
increased to long fleshy points, without the 
sharp pi I kies the Mmxja worm hfis. The 
body has a few short haiis, hardly pereep. 
liblc. 

In four days the cocoons anc complete; 
after the selection for the next bieed is made, 
they nre exposed to the sun for two or three 
duNS tc dcstiuy the vitality of the chrysalis. 
1'lie hilltiibcs settlcil in the plains are very 
f ind of eating tlie eliiysalis : they peiforate 
the eoeoons the third tiay to get them , they 
do the same with the mooga and sell tevr 
f ocoons imperfoiated. • 

The cocoons are put over a slow fire in a 
soUitifni of potash, when the silk comes 
easily ofT ; they are taken out and the water 
•'b-htly pressed out ; they are then taken one 
l)> one, loosened at one end, and the roeooii 
pul o\crthc thumb of the left hand. With the 
right they draw it out nearly the thickness of 
tv'inc, reducing any inequality by rubbing it 
between the inde.x and thumb : in this way 
nrw cocoons nre joined on. The tnread is 
allowed to aceuinulate in heaps of a quarter 
of a seer, and is afterwards cxjfosed to the 
sun or near the fire to dry ; it ia then made 
into skeins with two stick.s tied at one end 
and opening like a pair of compasses : it is 
then ready to be wove unless it has to be 
dyed. 


The dyes used are lac, munjeet, and indigo, 
and the proce.ss of dyeing is as follows 

RED DYE. — The lac, after having been 
exposed to the sun to rerid''r it brittle, is 
ground and sieved as lim* as po-silile ; it is 
steeped twelve hours in wafer, .after which 
the thrcji'^ Js thrown in with tbc leaves of a 
tree, callecHiy the Assamese Lifakoof ^PLer- 
ardia sapida J.) When it jia^s absorbed 
most of this mixtuic, it is t^i'tca out, put 
over two cross sticks, and .shaken a short 
time, to detach the thre.ids well frorfi each 
other: it is tk'ied in tbc sun mid t^e same 
process again gone through twicc^ When 
it is wished to increase tnc In iglilncss of the 
colour, it IS again dyed with rii'injcct: the 
latter is cliicd in the sun and girxuil >n the 
samft way ; it is steeped for to. 1 y -eiglit hours. 
I he thread > arc put in and boiled in the .-^aine 
way, hut with the leave-, of a difTcreiit tiee 
(the Koh) : the thread is diied in the sun, and 
is ready for use. Nc.irly tlic s.i>.io process 
IS gone through for the bluo ; in-,tead of the 
common imligo, they sourdi nes use the 
Room, winch jilant is, I bcliexc, R'U'Iha 
callo'ya , also tbc leaves of a \a rv lirg’tiee 
found in the forests, railed by iheni (iorinnu 
The thread is wove as cotton ilic uilKient 
prices of the cloths and the.r u-e v. ill be 
found in an annexed table : t''«' ir elothes nre 
mostly used for house con^uniption ; a few 
ate bartered with the Bhoti.i-, au.l other lull 
tribes. La’’ge quantities were loniv'rly e\- 
poi ted to Lussa by merchant^, kao^\u in De- 
rung as the “ Kampa B lol.a-- ” 

“ MOOG.A SILK. — Altbougli tlie uxnoga 
moth can be reared in house-., it i- f^'d .and 
thiives best in the open air and on the trees. 
1 he trees which affoi d it foo l aic known lu 
Assam by the following names : — 

1 . Aild.ik'oory. 

2. Champa, ( Michelia ) 

3 Sooin. 

4. K on tool') a. 

5. Digluttcc, (Tetranfhcra dtghtfira. 
Ham.) 

G. Pattec s^LOonda, ( Lauru^ ohtiisifoha, 
“ Roxb ’’) 

7. Sonhalloo, ( TetrantJiPra macro- 
phglla. ■* Roxb.”) 

SILK FROM No 1 ADDAKOORY.— 
The Addakoory, the worms ted on uhich, 
pro.'Uicc the MazaiiK'Oon/ viooga, is a middle- 
sized tree, used for rcaiing worms (>nly \\hca 
under four years. It sprouts up wliere 
fjtrests haNc hocii eleaicd up for the cultiva- 
tion of rice or cotton. The worms that are 
put on the tiee on the first year of their ap- 
pearance above the giourul produ.'c tlic best 
silk. The second year the crop’ a: c inferior 
in quality and quantity, and tlie third it is 
little if at all superior to the common inooga. 
The Mazankoorif silk is nearlv white, and its 
value fifty per cent, above that of the com- 
mon fawn -colored. 

The tending of the worms on this free la 
much mure laborious than on any of the 
others : young trees only being used, they 
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have to be constantly removed to fresh ones ; 
the smoothness of the bark also renders it 
necessary to help them in moving from 
branch to branch. 'J’his tree is more Hhiiiul- 
nnt in Upper thun in Lower Assam Inst 
year it whs for the fir^t tunc found to exist 
in the forests of the Morumj^ on tlie eastern 
boundary of this distiict. TJlF Upper 
Assamese, v,ho arc settled tU^oiiprhoiit this 
distiirt (thev ffu in one-fouith or uue-fifrh of 
our populatioif liet c), ha\e i»c\ci met with it 
in any othei place 

No 2 CHAMPA. — The C-hiiiiapa is found, 
as the A(l?iukooiy, where toresta have been 
cleaied; the silk of the uorms fed on it is 
Champa pautiu vinogu.''* It is held 
in the .same estimation ns the “ Ma'zan^ 
koory^' 1 do not know' whether it i*; laso 
used when young: the tree is not met with 
an Lother Assam. 

No. 3. J^OOM is found principally in the 
forests of the plains and in the villages 
where the plantations of this, tree are veiy 
exteii.sive If attains a laipe size and yiehls 
three eropc of leaves m the yeai • the «iilk 
jirodnred by it is (»f a light lawn colour, and 
tstimaled next to the Mazankooty • the 
plantations arc most abundant in theca«;tcrn 
half of this di?t ict. 

No. 4. KONTOOLOA.— This is a large 
tree found both in the lulls and the plains ; 
also a few in the villages, • the leaves .ue too 
hard for young woi in«, which «ue leaicd on the 
preceding (No till the third moulling. 
and then put on this tire ; by whu h pioccss 
the silk obtained stronger than that fioin 
worms learcd cntiiely on the Scorn. 

No. rj. DlGLTJTi KF. —A tree of a small 
size not much u<ied on that arcouiit : the silk 
equal to that obtained from No 3. 

No. 6. PATTKE .SHOC)ND.\.— Middle- 
sized trees, found piincipally in foicsts: few 
to be met with in the xilluges of Lower Assam . 
used when the leaves of No. 3 are done. 

No. 7 SONHALLOO — The Sonhalloo is 
found in tlie foieats of the hills and phiins, 
wheic it rAtnius a very large size : it is ai^o 
found in the villages, where in six years it 
attains its full growth (thu ty feet) ; it i"* very 
abundant in the ^^estelIl poition of this dis- 
trict, Bora, Jamnu, Mooch, J^miea, and Ine 
valley ot Dhurmpoor. At the Inttei place, 
where the lull tubes of Mz/. 77-5 and fCarh iris 
clear dense forest®, for the i ul fixation ot iice 
and cotton, nuinhtis of the plants spnng ui» 
Bpontaiieou«ly. After three or four years, 
when tiie land getting jjooier reiiuires mote 
tillage and the u-e of the plough, these 
tubes wlui only use the 1 ar, 01 hoe. remove 
to new foie^t.s, and leave lichiiul them plan- 
tations of these trees, whuli they have used 
during the shoit period they have remained. 
'J o them the lyuts of the more settled pints 
resoit in the spiing to Agar up vvoims. 'Ihc 
silk of the Souhalloo-fed worm is considered 
inferior to the preceding; more 1 believe 
fiozn its darker colour than any other cause. 


There are generally five breeds of mooga 
^•orms in the year : they are named after the 
months at which they generally occur, 

1. Jarona in January and February. 

2 . 111 May and June. 

3 Alnirnoa.^n June and July. 

4. iilioJta, in August and September. 

5. Khoiia, in October and November. 

The fiist and last aic the best crops as to 

quality and quant it y. Nok 3 and 4 yield 
little and so inlei.ui a that they may be 
•^aid to be iTK^^dv foi the puijfljse of continu- 
ing the bleed. Were the A‘'Sr\mese acquaint- 
ed with the proce>s of letarding the hatch- 
ing of the eggs as is piiictised in Chtna, in 
regaid to the iniilbery Mlk woim, they would, 
1 think, find it more advantageous to have 
only thicc orfoui ciops. • 

The same rule is followed in the .selection 
of cocoons to bietd fiom, as i« the Ena 
'Ihcv aie put 111 a closed basket su-'pended 
from the loof ’ the moths ns they come forth 
havirg loom to move iiboat after a day, the 
femaks (know n only by then larger body) 
ai e take n out and tied to small w isps of thatch - 
ipg giats, t.iKen fdways fiom over the 
health; itn d.u kem d colour being thought 
inoic acceptable to the . It out of a 

batili theic i-houhl be hut few male®, the 
wisps with tlic females tied to them aie 
expo-cd out-idc a' lijgni ■ t!ic males thrown 
uw.’.y in the neiirh'mii t hood find their wnv 
to thf-m liic'-c V isp‘ :,)L' hung on ri slung 
tied acios.s ilic hoo-f to ]v>u> thcin t'ointlu: 
)i/aids*ai d » Its. Ihi egu" lam duniig the 
fiisttiii davs (aboi t 2j0, arelhi oalv ones 

thcingh*^ woi ill ‘’IjC Keeping: i Ijnsf* laid OU 
the tw <7 <u thiet Ssab'-cqueut da\.s aic said to 
piOv'ime A\tak woini'i 'Jhe \u.‘'ps «iie taken 
outmoiriiyg ,iiia exeniiig, an I expo-'td to 
the .‘‘ide wlorc t c '^ua i-, shilling : ten dajs 
utter Ihf’ 1 m\< ti'. ofthee^’gs, a few' of then-* 
aic hatched , tlie \uspv .m, then hi;ng up to 
the tier, the y^oniiL^ woims fimiingtrieir v. av 
to the haxe- eaie must be taken that the 
ants have been dcslinjed, their bite pioving 
fatal to the woi m in its caily .stages. '1 o 
effect this they mb thctinnk of tbe tiee with 
molHSSe>, and tie to it fisli and dead to7if)<i 
When laipe numbers ha\c been attracted to 
one place they rlcstioy Iheiri vvith fire* 
thisi,hty do seveial tunes ]iievioualy to the 
v.oiins henig |'Uf on The giound under the 
trees must lie kept cleai of jungle to make it 
easy to find the woi ms that fall down : young 
trees are pieferable until the second moult- 
ing, 

'Jo prevent the vxoims roming to the 
giound, fiesh plantain le.ives are tied lonnd 
the tiunk, over the slippeiy suiface of which 
they eaniiut ciawl. J hry are lemoved to 
fresh trees on bamboo platteis tied to long 
poles. 

Hats, owls^ rats, are vciy dcstriictiva at 
night’ in the day the woims leqiiiie to bft 
constautly v\/itchefl ; crows and other birds 
being so fond of them, that they lie in wait 
in the neighbouring trees. An old lady'a 
doze over her morning '* canee*’ (opium,) 
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however short, is sure to be futnl to severa', 
worms: the which h always at haiul 

often punishes the thief ; but the mischief is 
done 

Numbers are ilestroycd .in •the more ailv.'in- 
ced stages by the sting ofwiisps, atnl by the 
ifhneiitnon which (le|>osits its eggs in 

their liody. J lu'sc me hatched when the 
cocoon is half foiinetl: they perforate it at 
the side and the et||||||salis is found dead : the 
woirns which liave thus lieen stnng arc 
hriowu by black rnaikson thciiMjody. Were 
the people tnoic careful in llicir inanageinent, 
this would be of little conscipu m c : by mak- 
ing these woiihs spin apart, th(‘ cocoon being 
fuimcd befoie the c-lii ysalis is killed, the silk 
could be ed 

'I he worms thine best in drv vscalhcr but 
n vciv hot sunny day pio\c-, fatal to many at 
the lime of moulting. At these penoib i am 
IS vciy favniahlc tlniiulci stoinis I'o not 
injiue Ihein as the> do lhi niulbcny worm ; 
continual h»av\.i.iii> fwlj.cli are larei in 
yl'icoa Ih.'in in hfnffm'i au liuittul bv tliiow- 
ing tlieiii down '-lioAei>, hoA<\ti he.ivy , 
c.une no great dam uri', llicv t.iking '^heller 
under tne Ica.C' ^vlrll iierfLLt salct\ '1 he 
woi ms dunng till 11 am ill lug'- i ( ’ii.iin on the 
biiimdies, liut w lu 11 alaml iK*nm*'ing to ‘■pin 
tlu's eome down 1 * 1 - tmiil , the pl'iaf.Mii 
loiivcs pi e\ ent 1 iig till 11 ta’th rdo.rn. 

tliey aie eolicitt-l iu n.i'k' v tioh aic 
ntU’n\a/0‘' put umU i ot oiy h'.i.r, 

FUsjiemled 'I oin till looi tluy c. .wlv.pinto 
lh( -e and tiinn thci iomjios a-, wiilith'* 
sf\ f>) al ni e ritfe.) joiiu d toi'-etmi 1 he 
silk ()I till .( they ‘■p'li ni'^itad i f Nimimir 
above t 111 jilani .11 u 1< .it a i idi oi gi US'- m tml 
foi Ih ;sc Dial ( .mu .lowii <] i u - tli. Ji'glit 
lo be i siiiniiiug III . A1 Lci fo 'I dus s t i.e Icc 
turn ot (.ocoons loi the iic.\i bnidis made 
and t tie i w oiu.d olf * 

'1 be total duration of a buyd \anei» fiom 
M\t\ ro'i\eiil\ days 1 i.e jitiual Urn's 
divuU’ii, tour inoulliiigs, with one day’s illm\>". 

atre.uiing caeh, 21) 

Iroin louitli inoulfing to heginnuig 

of Jt) 

] n tilt eoi ijun, 20 

As a moth, b 

Hcilciiing of the egg'' It) 

bh 

On being hatched the worm is about a 
quaitci cif an ineli long; it appeals comim‘iC«l 
o1 alteinate bl.iek and yellow nags as it 
xnci cases in size the toinn i aie distingui'.h 
ed, as six black moles, in icgnlar line‘s on 
cacu ot the twelve iings which louu it- body. 
'Dip eolouis gradually alter a-, it piogiesses , 
that ot the body beroining lii liter, the moles 
sky-blue, then red. with a bnght gold-colored 
ring round each. AYheu full giow u, the woim 
IS above four inches long ; its colours arc most 
brilliant and vaiicd in -ba4es ; the bodv 
appears transparent, and is of a very liglii 
yellow or dark green colour, with a biow'u 
and yellow streak at the sides ; in the latter 
the breathing holes are distinguished by a 


black speck. The moles arc red and have each 
four sharp prickles and a few black hairs ; 
the head and claws are of a light brown, the 
holders green, and covered with short block 
hair ; the last pair have a black ring on the 
outside. On being tapped with the finger 
the boflw reiideis a hollow’ sound; by the 
sound it ??.'!( crtained vvlictlicr they have come 
down for \v;Aft of leaves on the tree, or from 
tlicir having ceased feeding. 

'I he chrysali-. not beuig soon killed by c.v- 
posure to the simi, when Liiey have mViny co- 
coons they put them on stage •(, covjir them up 
with leaves, and hui n gra-s under them • the 
coc(>,)n», aic then boiled fo’’ about an hour in a 
so’utioa ol the pot.i-li made fenm the dried 
stalks (it lire ; tliey ai c then taken out and 
laid on (.loth told'al over lo licci) them vvaiiii : 
fiom this they arc taken as icqmrcd, mul 
till null in hot water "(nut ovtr the liie) alter 
th»‘ tloss lias been umuvcl with the hand. 
'1 he insti Linicnr used loi winding olT the silk 
!■- the co.ii-cst imaginable. V thick b.imboo 
about tliKc Ilci long is split in two, and the 
piece- driven equally in tlie giouml two feet 
apai t ; over the luteiior puijeetion ot one of 
the knot^ m laid a -tick, to whuh is n.\ed, 
a little on one sule, a ujuud piece of blank 
«iboat one toot in iii.iinetcr 'Ihi .rotary mo- 
tmni- L'iien by jci king this avlc, on which 
tht till! cat i uP- it’(.lt . Ill li out Ot the vessed 
lio'dina thw cocoons .i stick is fixed hou/.on- 
tally l')i the thiead to tiavcl iii»oii. I wo 
jeiiou- aie euq loved, one *it,Leuding tlic 
e I , the otlu r lei Ls the axle with the 

nelit hand, ,in(l w i'll the same hand diueli 
t!o tlo'aduptlH left foi e.ai in, so that it i 3 
t'Vi f. .1 III coining down .igain townids the 
n iml , the left hand dnects the thiead over 
the a\Ie. Fiflein cocoons is iht smallest 
nnnibn Jlicy ('.in wiml olf in one thread, 
twenty the number geiieiaily , ev( n the last 
i- olU.i liiokcu horn tlit roai^jeiie-s ot' the 
in-ti ’Jineut used, although the li(>ic):s much 
sloutei tli.iu that of the mulheiiy silk, 
W'h 'p nc.uly a quarter of a S(-ei has accumu- 
lated on the axle, it is dried in the sun and 
m ule into skeins ot one or tw o i npees v^ Light. 
Tnis is d(n»e with a small ba»nbuo fiame set 
in nioLHiii by the common spinning inru bine of 
tli'A couutiy ‘ il it liris to bt dyed, tiic same 
pioeeii.- is loilowed a- with tlie AVki. The 
id(jth> aic usi^aliy niciiU of //t'/py,/,and tin ii use 
will he found m the auncxeii table besides 
those, I have seen it used as tim waip with 
cotton, and the ilotli so made is a little 
lighten coloui than nan ^in and much sti oiigcr ; 
but the- IS sddom done, tiom the trouble 
of spiuiiing the cotton line enough. CoLlou 
twist adapted to that puiposc would, I 
think, meet a leady inaiket 

I ho exact quantity of silk, which an acre 
of mwfu tree- can produce, could not be 
ascertained without a trial Fifty thousand 
coeoons per acie*, which makes upwaids of 


* ‘Vli An-aiiKSi* P«n<r,ili itf IniidiSii liillp in(»rt* 
lli.m All Kiiglisl' si..tiitr- ic rt-.nioi -U' il laiiiiH giilir I - 
III h.ivr mil iiri'ii i.ivimI . m <i( a \t*iv loiv imc, ii 
culiivairi) wiili uilipf rr»u>» l^t8ldo^ tk** moog-a 
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twelve seers, are considered by the Assamese 
a good yearly return. Sixty rupees, the value 
of twelve seers, must be nvcry profitable one, 
for there is little labor or expense to the ryat 
in making or keeping up a plantation : whilst 
the trees are young, the giound is available 
for cultivation, besides reaving woi^s; sugar- 
cane, rice, pulse, ike. arc cnlti^'med with 
benefit rather than injury to tKk young trees. 
The ta.\ is fo»^ffteen annas the acre in this 
district The* great value of the mooga is, 
that ih enabk^ the weaker membcis of a 
family to coiiti ihute ns much n-> tlie most 
robust to^he welfare of the whole. T5esidcs 
attending to the worms, most of them weave, 
spin, or make baskets, while watching them. 

From causes which 1 have been unable to 
ascertain, and of which the natives are igno- 
rant, the mooga some years failed so com- 
pletely in paiticular districts, that none was 
left to continue the breed. 'I'hcrc bcin;; very 
few hauls tiv inaikcts to icsort to, to proem e 
cocoons for breeding from the moie fortu- 
nate people of other distiicts, a failure of 
this kind in one place is sen.sibly felt for two 
or three >car3 after in the production. The 
time of the r>nt, vvIk) has at moat half or a 
quarter of an acre oi nioopa trees, is too valu- 
able to allow of hia being ahaent for a month 
and more, •going fumi village to vill.ige, and 
bouse to hoU'C, to find out the people who 
have cocoons for sale. Ihi?' k.st season in our 
Jumna mukh ( Vadmr) pcrguniiah the mooga 
was a complete fuilmc ; there aic no worms 
on the tree> now. fmm inability to proem c 
cocoons, although theiew.is a very abundant 
crop in two pcigunuahs at tlie opposite end 
of the district. 

The mooga plantations arc principally 
round the i juts’ houses, nud are inclnded in 
house-iunds. By tin > veai’s nieasurtineut 
of the Barrre laud^ in the three divisions of 
the Nov gong zillah, where the land tax 
obtains, the quantity in actual occupation 
(exclusive of those which being unclaimed 
have reverted to the state) amounts to 
6350 acres : the propoition of muoffa planta- 
tions is upwards of onc-tourth or 1.337 acres. 
In the five (jthcr divisions of the same zillah, 
which are three times the are^, and have 
more than double the population, hut of 
which w'c have no accurate measurements, 
I will only venture to esiimale^the quantity 
of mooga plantation"?, at half that of the other 
three, or about 000 acres, but on this low 
calculation there would be a total of 2000 
acres for Nov gong. Estimating the plauta-, 
lions of the Drrung and Kamrop zilJahs at 
only 1500 acres each, there would be a total 
of 5000 acres of those plantations in Lower 
Assam, cxclu*?ive of what the forests contain 
of them : this quantity is capable of pro- 
ducing in one year 1500 maunds In Upper 
Assam I understand lUe plantations are mure 
extcnsivejhfiri ours. 

4. KONTKURI MOOGA.— This worm 
feedsoD many trees besides the trees;” 

it is found oftencr on the butr ( Zizyphusiuju- 
ba) and the seemul ( Bombax kept aphy Hum), hut 


not in great quantities. The worms, moths, 
'and cocoons are considerably larger than any 
of the others ; indeed the cocoon is the size 
of a fowl’s egg. Several Assamese told me 
they had vainlv attempted to domesticate 
them ; the eggs haVe been hatched, but after 
observing the worms for a few days on the 
trees they have at once disappeared. They 
attributed this to its being a “ dewang,” or 
spirit; the real cause probably be its 
being fond of changin^Rs food, and gifted 
with greater, locomotive powers than the 
generality of the silk worms. I have been 
told by some Bengalees that it is found in 
Bengal in the wild state on thi' “ bnir” as in 
.dssam, and called Gootee-poka it is 
there reeled off like the mulberry silk, and 
much valued for fishing lines, but not wov».>. 
probably from its scarcity. The fibre is 
stronger than that of the mooga and of a 
lighter colour. 

5. DEO MOOGA. — I accidentally became 
arquaiiiteil vviih tins worm,vvliicli is very little 
known to the natives, am) entirely in the wild 
state. Thiee yeaiw a<;o beirii; employcfl in 
Jumna-mukh {Cachar), 1 liad o(’(’a«-ioii to t.ike 
some bearings, lor vvluch puipose 1 iiada white 
cloth put up on a laige " bur'’ tree ( /wru.s 
Indica), I'he year after, bcim; near tl.t Sj oi, 
the ryuts came nmi told me that two monilis af- 
ter 1 left (Apiil), they observed that the lice 
had lost all its loluKe ; they vveni lo it and 
found in llu* sunoumiin? and dry leaves 
a laigo numUei ot small cocooit? * llicie tney 
spun lite the trio out of cuno'itj and used 
it vMili the latter, Tm^y took no tunlicr 
nonce of succeeding bleed"?, fimnn!; the tiinn; 
ot iulle present use. 1 io^l a lew i oi oohh 
which I piocuied at the time, f ut have l.i teiy 
seen l oth ^tlie worm ami the cocoon : tin: 
toimeris quite iliffeienl Irom any othei , il 
IS more activo, its lengili is urulei 21 inches, 
the body veiy slendei in piopoitiun ic il? 
lengtii, the colour leddish and glazed. 1 conlJ 
not observe them more parlicul.ii ly, as they 
were brouglit to me one evening at dusk : I 
put them in a box, with the intention ol ev.i- 
tnining liieni liie next morning, but ihev dis- 
appeaied cluiing tiie night, altllOU^h it was 
open very little to aiimii the an. '1 he rn.>ili 
IS very iiiui li like that ot the mulbeny, ,sa is 
the Cdcoon also in appearance, coloui, and 
size: 1 liave quesl.oued many of the natives 
about ihisuoim, hut none had evei seen it 
leluie; tiieii oiininn ot il is that it is a 
“dewang” (spmt), brought there by the 
piismatei compas.s and tiie white tiay. 'I'lns 
made tlieiu call it dvo mooga. 

houmpoilonee, a caterpiller very com- 
mon in AMar.’»(and e. sew here perhaps^, may 
also he mentioned as one of the vaiieties of 
the Species, all hough it fonns but a very im- 
pel feet cocoon : IL leeds on most leaves. I 
have had no vipj ortumiy yet of obseiving it 
niyseir ; hut am told by the natives that it 
goes through Similar stages to the others. Tho 
worifi IS about two inches long, of a brown^ 
colour, and covered with hair ; the moth of tha 
same colour as the mooga moth, but only half 
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the size : liie cocoon has tins peculiarity, tl^t 
Ills quite truii^^parent, bo that the chrysalih 
can be ‘^een irisule. At one end ot it a small 
oponiiu IS lelt : the cocoon is oi a yellow to- 
loiir ; it can he spun Jik» the eria ro<’oon, 
hullh(^ AssaniC'C do not iisi; il, on account of 
US I'llk cuuning a seveie itclimg in vieaiing. 

I have questioned several l^engdlecs settled 
in As.s'(/wi, .in<l wlio have b< en at Mulnapur, 
reun'dnii; the idfrility of tne moogaikuA /us- 
sur ; tiiey tiial the woi rn is tlie >.anie, but 
that at the ialtei place tl)e;% are fed on a 
difierent tiee. I’he point could be better 
asceitained by a compaiison vvith the diaw- 
ings and preserved woi ms w hu li accompany 
these lematks. I'lie lliiiinese envoys wlio 
have just lelt Assam told me tliat the mooya 
\vas uiikiiown in then country pievious to the 
conquest ol Assam . hut that if had sim e been 
iniro luced by the A-'-ame'^^e who wtrecnincd 
ofT'aiid si iiUid 111 the i^iiimese teintoiy. The 
CaclLiris also admit that it is not mnny yeais 
since u v^ as inlroduced inio Cachti 7 ' ('^ouili ol 
the hill^) In Vooch lif hu)\ hotli it and the tria 
are almost unknown t«» tiiis day : llie pievail- 
in^ opinion .iniongst ilm natives of llie<e paits 
18. that \ mil specu's ( mooga and eriu) ar< in- 
digenous to ( ji/K't Aistnii and weie I'icioduceil 
from thence. It has always aj)peaied to me 
that llie iirodutlioM of these snks is gieater as 
one advaiicts to the east . itisto this day pro- 
curable more abuudaiuly in Upper AsSiim ilian 


anywhere else, especially in the district of 
Lukinpoor on the noitli bank ot the Burham^ 
pootur.*’ 

111 the vvithin Mi. Ilugon has said no- 
thing Ol another silk v\oim which was lately 
dis(oveied on a pi|iiil tice rchgiusajy and 
ol the i.yiii ot whieli a diawing accompanies, 
with lluee^'^ loui cocoons, a chrysalis, and 
tw o moths.. I his looks vei y4ike the mul liei i y 
iiioih, but I atii not able to tay whether it is 
or nut. 1 h(> silk looks very fine, apd it may 
t*e considi'ied a cniiosily, even it it be the 
pi oil lice of a mul her ry w ui rii , fo^lie rjuesiion 
atiscs on what w.is the woirn led?— il on tlie 
F. rehgwsa, u i-, ! litlieve, a disioveiy, that 
the silk vvoim would Iced on llie lent ol any 
lice but the niulhei I y , it the worm is disiinct 
fium the Bomhyx rnat-i, it la a still gieater 
curiosity. 

iMi. llugon hns been unable to deteimine 
whelhei the, w-oirn now alluiled to. is the 
‘'.niie as tin* deu mouga nieniioned vMihin : he 
IS inclined tulliink not, liuai the colour of the 
cocoons and the slight ob^ei vations he was 
alb* to make on the laiiei ; bui fiorn both 
feeding on the leaves ol two tiecs so nearly 
allied, I should suppose it likely that the 
vvoiin*'' w'eie nltiiiical. It would he a dis- 
covciv of ''Oine imporlance to find worms 
aHoidmg any tolerable silk, that led on these 
sp(*(ies*ol I'lciis which uie so abundant here. 
1 ’’. " 
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Cubits. ' 











1 

Remarks. 

Sccr. 

• 

! Chk. 

R. 

A. 

P. 

R. 
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P. 
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Afooga. 
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Sooi ids, . . . . 

7 by 

0. 

G 

1 

\X 

0 

0 

3 

0 

1 2 

1 

0 


Ditto, 

Ifi ,, 2 

J 

0 

5 
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0 

0 

s 

0 

.*) 

H 

0 


Mckla 

h M U 

0 

•1 

1 

4 

0 

0 

2 

0 

1 

G 

t) 

Petticoats. 

Rln:i, 

12 ,, M 

0 

8 

*> 

H 

{) 

0 

4 

0 

2 

12 

0 

Scarfs. 

Gain shun, . . . 

S „ 1 

0 

2 

0 

10 

0 

' 0 

1 

0 

0 

11 

0 

VN'orn as turbans, or 

1 












round the waist. 

Joonfa Boi 














Capjior, . . 

12 „ 2i 

1 

0 

2 

0 

0 

0 

6 

0 

2 

6 

0 

Made of the floss & 



• 










worn in winter. 

Ena. 









• 





Bor Cappor . . 

IG by 3 

1 

8 

3 

0 

i5 

0 

0 

0 

8 

0 

3 

8 

0 

Worn in winter and 
used as a blanket: 
also made into coats. 



Meklas, . . . 
Hhia .* 

r. „ 2 

10 ,, IT 

0 

0 

6 

8 

0 

1 

0 

0 

0 

0 

2 

2 

0 

0 

0 

1 

14 

2 

0 

0 

1 Used only by the 

1 poorer class. 

Gaurshfi 

8 T 

0 

4 ^ 

0 

8 

0 

0 

2 

0 

(1 

1() 

0 


M ICM ( ) RA N I) 11 iM L’l’ON IIIF. SPKC’I- I'he ilire.itl f:om these worms isquiie equal 
MK]\S Ol' SILK, Ai\l) ^ILKWOKM to that wlucli is> used in the best China tu^'Sur 
HiOM ASS\M. clothe. 

Bv VV. PuI^s^^, tsQ, f he specimens of cloth wove fioin these 

’ thieads ate not equa I. however , ettlier to the 

The moogra or fttsswr cocoons are very fine, Bengal cloih, oi to the C^ina cloth 

particulaily those fed fiom the soom and the same desciiption. 

tohaloo tiees, which are superior to the pio- The tria cocoon, thread, and cloth, are all 
duceof the jungles about Bankoora, new to us : I have never seen them id Bengal 
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except now and then a few pieces of the cloth 
imported fiom Rungpur ; ii appeals to he 
moie cottony than the lussur, and to make a 
wel) waimer and Bolter tliati the tu^sui cloth, 
but It IS not so strong. 

'J'he cocoons (ailed haumpot ionee ^tq un^ 
knuvin to us in Bengal^ and appc.ii^to he of 
small value, l*oih as to quantity b.p<l texture : 
moieover, 1 inaa^ne it \>ould be veiy diHicult 
to reel them intfi iliiead 

The deg mouga cocoons are very small, hut 
are tine and solt, and when liesh v^ould yield, 
1 doubt no^ a very delicate white tluead : 
thc) are smaller than our desee (cuuntiy) 
cocoon. 

The specimen of country worm silk is very 
fair, mul if dressed would t<e quite equal 
our Batna thread, Iroin which koiahs and 
other silk piece goods are made. 

The specimen ot iron leei (or station me* 
ihod) is very good, indeed, equal to our best 
native filuluie letter A: liie tluead is even, 
soit, sound, and lemaikubly suuiig, ^o that 
it may he W'ell laiiked with oui l.esi second 
quality horn the filatuiesoi liengal.** 


ORIGINAL COMMUNICATION. 

INDICATION OF A NEW GENUS OF 
INSESSORES, TENDING TO CON- 
NECT THE SYLVIADiE AND MUS- 
C1CAP1DA5. 

By B. II. Hodgson, Esq., 
Resident in Nepal, 

(For the India Review.) 

DENTIROSTRUS, SYLVIAD.E, SAXICOMN/E. 

Genus Niltava nobis. Niltau of Nepal. 
Bill Fhcenicornian, equal to the head, 
atout, Bubdepressed, conico-subteti agonal. 
Culmen half cannated, and so far hid by a 
lubsetaceous thick porrect frontsl zone con- 
cealing the advanced riares. Legs and feet 
Sylviadan. Tarsi sufficiently elevate, ^ longer 
than the central toe, smooth, not feeble. 
Toes compressed, hard, slender, unequal ; 
laterals and hind approaching to equality : 
fores basally ncct, the exterior one as far as 
the joint , sole flattish but not dilated. 
Nails slender, largish, acute, simple. Wings 
medial, round-aeuminatc, firm ; fjth quill 
longest, 1st and 2nd considerably, ^^rd and 
4th trivially, and both subequaliy gradated. 
Tail medial, firm, even. Caudal and alar 
plumes finely pointed. Rictus rather wide 
and bristled^ chin and nares furnished with 
curling hairs. 

Habits, . forest-hauntiiig, arboreal and 
terrestrial, but chiefly the former, exploring 
foliage. Food, various sorts of soft and hard, 
perfect and imperfect, insects. Bugs, fire- 


flies, tiny coleoptera, caterpillars, ants, pulpy 
berries, and. hard seeds, the latter chiefly in 
winter. Solitary. Never seize on wing. 
Habitat central region of thc liilU. 

1st species and type. Niltava Sundara 
nobis. Nos. 142,422-3 of the specimens and 
drawing apud Zoological Society of London. 

2nd species. Niltava Fujigiventer nobis. 
Nos. 143, 714 ut ante. 

3rd species. Niltava Br^vipes nobis. 
Nos. 137-8. ^ 

Plurnicura Rubeculoi'dcs of Gould’s Cen- 
tury. , 

1st species. 7 inches long by 10 wide 
and j oz. Bill Tail 3. Ta^^us 15-l(Jths 
Central toe 9-lf)tlis, Uind. b-16tlis. Closeck 
wing .3:1^, whereof the 1st quill is If, the 2nd 
2f, the 3rd 3, l-lfiths, the 4th 3,3'l()ths, 
and the ."ith .3,4-16tlis. Wings to mid-tail 
or 1 ^ inches less its tip. 

Colour. Mas. intire cap, spot on either 
side the neck, shoulders, rump, and caudal 
plumes externally, brilliant, filaceous, coeiu- 
lean : Lores, frontal band, chin, thioat, body 
above, and wings, black ; the two last witli 
a vague dark blue gloss or superficial tint . 
whole body below and fining of the wings, 
brilliant rusty : bill black, legs plumbeous, 
ins brqwn. Female giibolive, priler below', 
and fading sordid white at the vent; 
wings aiyi tail externally, chesnut brown; 
frontal zone, ochreous ; cheeks and chin, 
shaded with the same . wliite gorget on the 
top of thc hu'nst ; blue neck bpot«isin male, 
margining the gorget on lU supeiior lateral 
edge. iSexe8»jf equal si/e. Young at first like 
the female, but wanting thc gorget and neck 
spot; dun gfeyish ; neck, breast, and sides 
gradually suitused with ferruginous. 

2nd species. 5^ intdics long by 8 wide; § 
oz. Bill 9-lbtl)s. Tail 2L Tarsus 13-16ths 
Central toe 8-lhths. Hind, S-lfiths. Bill 
shorter and less armed at thc point than in 
the type, fiontal zone more produced' 
lateral toes le.ss equal. 

Colqpr. Mas. above with the head and 
neck purpurescent dark blue, paler and 
richer on the shoulders and rum]): lores and 
frontal band black, and margined above by 
lilaccoub cerulean, which also forms a spot 
on the neck, as in the last : alar and caudal 
plumes internally black : breast dusky, 
lading into sordid white lower down : lining 
of wings, white : bill black : legs fleshy 
brown : iris dark. Bill shorter than the 
head and more than half concealed by the 
frontal plumes^ Female, as in Sundara; but 
the white gorget on the breast of thc latter 
transferred in #his to the chin and front of 
neck, which are white, with a black margin 
proceeding from the gape : no blue spot on 
neck: bill dusky horn: legs fleshy grey. 
Young like female. 
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3rd species. Brevipes. Less typical than 
either of the foregone. Distinguished for 
the .•shortness of its tarsi, hardly exceeding 
the elevation in Muscicapa. Bill equal to 
the head, rather more cylindric than in the 
type, and having the frolitEii band more re- 
stricted but still concealing the nares. The 
lateral and hind toes are distinctly unequal, 
and the feet similar to those of Muscicapa 
Melanops. Size, 6 inches long by 9 wide, and 
^ oz. in wciglit. Bill Il-I6ths. Tail 2^. 
Tarsus ll-lHths. Central ^oe 8-16ths. 
Hind 5-!6ths. 

Colour. M|is. above, with the head and 
neck, dark blue, as in the last, but not pur- 
purescent. Lores and frontal band, black 
as before, and similarly margined abova by 
B cei'ulean zone. Wings and tail internally 
black : bottom of neck, breast, and flanks 
rusty : lining of wings, paler : rest of body 
below, white : shoulders and rump hardly 
more brilliant than the general hue : no 
spot on neck : bill black; legs bluish, fleshy 
grey : iris dark. Female, above, subolive, 
passing into chesnut on the wings and tail, 
as in both the precedent : lores, front, 
cheek, neck below, breast, and flunks, rusty 
like the breast and flanks of the mule ; the 
rest of the body below, white as in him : 
bill dusky horn ; legs and ins, as in male. 
Young, at liist, like female, but with the 
upper parts blotched with bull ; bijl brown 
and legs wliite. In youngish males, the 
flanks are white like the belly, and the chin 
and throat black, wanting the blue supralint 
of maturity. In this* state, Gould has figur- 
ed the bird. The whole cap 4 S not light 
blue, out only a zone round the brows fiom 
behind the eyes, • 

Remarks. — From the uniformity of co- 
louring in these three spccieS, il heenis pro- 
bable that the peculiar tints of both sexes 
are genoiicdlly significant. The gcneiul 
stiuctuie, like the habits, seems borrowed 
equally from the Aluscicapidae and Sylviadte. 
In the type or Sundara, the strength and 
form of the lull arc quite Fliwnicornian, 
with a slight leaning towaids Saxictila, to 
which genus this biid is most closely allied 
by the structure of its feet ; as also to JSylvia 
as typed by Hippolais, the Reed wren, and 
the Grasshopper Waibler. In fact, the 
diagnosis of the genus is the union of 
Sylviaclan feet with a Muscicapidan bill, 
and the manners expressly pourtray this 
osculant character and position. These 
birds ttre as much more terrestrial than the 
typical Flycatchers as they are less so than 
the typical Warblers, but tirtting structure 
and habits together, I conceive their affini. 
ties to lie with the latter ‘family ; their 
analogies with the former. There is a gra- 
dation of characters both in the bills and 


feet leading from Niltava to tlie next form 
or Siphia which, for the present, I propose 
to consider a subgenus of Niltava, though 
1 deem it very possible that our Siphia 
Srrophiata may prove to be the type of the 
genus, as exhibiting the fullest development 
of the Flycatcher bill with the Sylvian feet. 
I confesi syme surprise that any person 
having aedbss to the Libraij^sand Museums 
of Europe should have ranged our third 
species of Niltava under the gen'^s Pheeni* 
cura, an eminently terrestrial group ap* 
proaciiing to Motacilla and '/>nsequently 
almost antipodaiVto Muscicapa. Mr. Gould's 
specimen was a young bird evidently, from 
his description of its colours ; and perhaps 
ftlso one* under the incipient itiflueiice of 
moult ; and hence the porrcct subsetaceous 
frontal zone at the base of the bill, so cha- 
racteristic of Niltava, may have been wanting, 
as w'ell as the hook and tooth at its point. 
But the legs and feet, so strictly Muscicapan 
(Melanops), and w’hieh, in despite of con- 
formity HI other parts of organization as 
well as in manners with Niltava, induce m© 
to hesitate in classing the species under 
Niltava, at all events demonstrate that it is 
any thing but a Plioeiiicura. 

Generis, Niltavaj, subgenuB ? 

Siphia nobis. 

Siphya of Nepal. 

Bill shorter than the head, shaped as in 
Muscicapa, but less broad and less armed at 
the point. Nares extremely advanced, par- 
tially exposed, and more shaded above by 
the rijciiibrane. Tarsi, elevate, slender, 
smooth. Digits and claws as in Niltava : 
thumb I ather less, but not depressed nor 
broad. Plnmngfc long, la.\ and soft. AVings 
and tail as in Niltr va, but the wings scarcely 
so acuminate, having the 4th and rith quills 
fiequcnlly equal. Habits and food as in 
Niltava ; but perching and questing lower, 
chiefly in thick brushwood. 

New species and type. Siphia Strephiata 
nobis. Nos. 424-474. Structure and size, 

by 8^ inches, and i oz. Bill h. Tail 2^. 
Tarsus l.l-ijfith. Central toe 8-lfith. Hind 
Bill to head as 7 to 9. Muscicapan, 
but narrower, more cut out by the nasal 
fossae, and less armed at the tip. 

Frontal zone, close, velvety, not con- 
cealing the nares, but putting off curling 
hairs over them. Rictus short of the eye, 
and provided with long but slender hairs : 
Closed wing 3 inches, whereof the first quill 
is 1^, the 2nd 2|, the 3rd 2^, the 4th sub- 
equal or equal to the 5th, and longest. 
Tertials f inch less. W'ings to mid-tail or 
more. Tail medial, firm, and even, with tho 
caudal and alar plumes flnely pointed, thread- 
wise, as in Niltava and in several of the 
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Sylviada. Le^s and feet longer and slender 
than in Niltava. Tarsi more than a third 
longer than the central digit. Toes com- 
pressed, slender, unequal : fores basally 
nect ; the outer more so and larger than the 
inner fore, which scarcely exceeds the thumb. 
The latter, however, is not bordered nor 
broad. The digits are njt difsiftilar in 
form from thos^ of Muscicapa Melanops, 
but they are longer and slenderer, with 
longer thpmb, and the legs are conspicu- 
ously longer and slighter. 

Colour, Mis. above, dusky slate colour, 
overlaid by olive, brighter and browner on 
the external webs of the closed wing. Alar 
feathers dusky : caudal black, with all the^ 
laterals whitened obliquely in the btsal half. 
Lores, a narrow frontal band, with the 
throat, head, and neck, as far as the eyes, 
black, limited towards the breast by an 
orange gorget occupying the top of the 
breast. Above the black frontal band, a 
narrow white one as far as the eye, and both 
margined towards the superior surface of 
the head and neck by that deep slaty blue 
which covers the breast and flanks. Rest 
of the body below, sordid white. Bill black: 
legs fleshy grey: iris dark brown. 

Female, rather less tlian her mate ; her 
colours duller ; her chin and throat un- 


blackened, being uniformly blue with the 
biVMist ; and her gorget paler, and sordid 
orange yellow. In both sexes the superior 
tail coverts are black like the caudal feathers, 
and there is sometimes a white band across 
the croup of both. 

The young are at first subolive on the 
neck and breast as well as above, each plume 
being blotched w’ith buff,— the common 
sign of immaturity. In them the gorget is 
wanting ; the I^gs arc bluish ; and the bill 
imperfect black : but the tail soon exhibits 
the appropriate hues of puberty. 

Remarks . — Closely allied as the Siphiae 
are by the bill to Muscicapa, the elevation^ 
and Slenderness of the tarsi indicate that 
leaning towards Sylvia which is confirmed 
by the food and manner of taking it, as 
well as by the muscularity of the stomach. 
These birds never seize on the wing, and 
they partake freely both of berries and seeds. 
In these resjiects they agree with our type 
of Niltava, between which and our type of 
Siphia there is a various gradation of form, 
through Brevipes and Fuligiventer, seeming 
to indicate the circular aflinities of but one 
genus, — a genus composed almost equally of 
the attributes of the Flycatchers and War- 
blers. • 
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CATALOGUE OF PLANTS COLLECTED 
AT BOMBAY. 

By John Graham, Esq. 

(Continued from page 5S5.) 

309. Moraa chmensis. 

310. Mentha. periU aides 

311. Marsilca 4-/o/ta 

312. Morus Indica, 

3 13. Milhavia iamentosa. In gardens only. 

314. Mesembryanthemum. ? Ditto. 

315. ^yctanthes Arbor tristis. , 

316. Nicoiiana Ta'tacumt 

317. Ncrium Oleander, 

318. ,, coronarium, "j All cul- 

319. t» coccineum. Rare. I tivated as 

320. ,f antidysciitericum. jornaincnt- 

321. M tmetorinm. J al plants. 

322. Nymphea lotus, 

323. Nelumbium speciosum. 

324. Nauclea orientalis 

325. Oryza saliva. Common rice. 

326. Ocimnm sflwcfMW, Planted at temples. 

327. Ochna lucida. 

328. Piper nigrum. In gardens. 

329. Pladua virgata, 

330. Plambago rosea, 

331. ” Zeylonica. 


332. Physalis angulata 
SXi. Pluinewa aaunimita. 

3i4 Pcnploca rsculvnla A very pretty 
twining plant ; Ijowcrs during the rains. 

S.'i,*? Peril la ocgmoides. 

336. Polyanthus tuherosa Cultivated in 
gardens ; worn by native women inlieirhair. 
3.37. Pnrkinsonia flcn/ea^u. In gardens. 

338. Poinciaria puhherrima Common in 
gardens. It grows in abundance close to the 
caves of Ellora, near Aurangabad, but 1 sup- 
pose it Jias all been planted. 

339. Portulp.ca olcracea. 

340. Psidi urn 7 ;(/n/erum. Grown in gardens. 

34 1. Punica Granatum. Ditto. 

342. Premna 27i^er/n/o?ia. 

^ 343. Phi 0111 is Indica. 

344. Pedalium Murex. 

345. Passillora ffrtida. 

346. launfolia. 

347- ,, minima. 

348. ,, alata carulea. 

349. Pistia Stfatiotes. 

350. Peutapetes phoenieca. In gardens. 

351 Pterospe^mum acer\folium. 

352. Phaseoli^ Muiigo. 

353. Polygonum p/a5rum. 

354. Phyllanthus bacciformit. 

3^5. Pandanus odoratissimus. 


^ In gardens 
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356, Prenanthes sarmentosus. 

^51. Qiiisqualis In gardens* 

358 Fhizophora Mangle. 

369. Kosa. ? Several spectes in gardens. 

360. Kiciniis communis, 

361. J^uellia Zeglohira. 

362. Hottlciia iinctoria. 

363. Saccharum officinarum. Cultivated. 

364. Smilux aspera, 

366. Sautatum album. 

366. Solanum tuberosum. 

367 . ^ ’ Igcopersicum 

368. ” melungina.^ 

369 ” nigrum 

370 jacquini. 

37 1. Sterculia coMra/ a. 

372. ” urens. 

373. ** foetida. Poon tree. Grows 
to a great height in iVIalabar; masts are 
made of it. 

374 .Sphxrarithus Indicus. 

275. Sanseveera Zeylontca. 

376, Sapiiidus emarymatus. 

” tvtraphyllus. 

.?77. Spondias Anna. 

378. Sesarrium Indicum. 

379. Sida pnjmbfoUa, 

380. Sinithia seneltiva. 

381. Spilanthcs 

38J. Salvadora persira. 

333. Stcnioclia ludi rails. 

384. Tfctona j/r l eak ttec. 

3Hf). Tamarix huhea. ^ 

386. 'I'uinera ulmi/oha. In gardens. 


387. Tradeseantia discolor. Ditto. 

388. Tradescantia cristata. 

369. ,t annua. 

390. Thunbergia grandijiora. In gardens. 

391. Tamarindus /ndtea. 

392. Tagites patuia. In gardens ; worn 
by native women in their hair. 

393 Trichosaiithes Anyuitia 

394. Tto\)his asprra. 

395 . 'I'erminaliii (^ntappo. 

396. ,, a^a/a • 

397* ». lielfirica. , 

398 . I'abernaemoritana dichotoma. 

399. Utriculuria stellar is. y 

400. Llmus inteyrifuliu. Salsette. 

401. \}i\OTin lo ay i/olia. 

402. Vitis vinijtra. In gardens. 

• 403 Vitex trijolta. 

404 Vernonia arhorea. 

405 Vernonia anthelmintica 

406. Verbena sativa. 

407. dichnfoma. 

408. Viscuin compressum. 

409. Vungiieria sptnosit. 

4 10 ,, tdvlis. 

411. Vitmaunia 

412. Yucca (jloriosa. 

4 13. ojficinale. 

4I4 Zizipbua Jujvba. 

415. Zinnia clegans. In trardens only. 

416. ZaaMays. Indian corn ; extensively 
cultivated 

4 1 7 . Zapania 7io(/t^oi a. 

Uncords of Science. 


ON SOME METHODS OF ASTRONOMICAL OBSERVATION. 
By Wii.liam OvLURMiii, A M. 

Teacher of Matltetuniics, Edinburgh 


{Continued from page 'tHG.J 

AU the formulae* with winch I am acquainted, and most of the tables arc adapted to 
the sun’s distance from the solstice reckmied on the ecliptic, or the dilference between 
the sun’s longitude, at the time of cdiservation, and 90'^ or 270®. Now, by those possess- 
ing an epheuierirt giving the sun’s longitude at ap-parenf noon, with differences to reduce 
to any given meridian, tins is readily found. The sun’s longitude, however, in the new 
Nautical Almanac for 1834, and succeeding years, is given to mean noon without dif- 
ferences or proportional parts, con.sequently, the distance of the sun, at apparent noon, 
from the solstice is not so easily obtained in terms of the longitude, as in those of the 
right ascension. Besides, in an observatoiy, the sidereal time i.s generally known by 
observation, and, therefore, on the wdiole, argnmenls depending on the right ascension 
are the more convenient for obtaining the* reduction of the sun’s observed declination 
to the solstice. 

A very convenient formula for this purpose may be obtained m terms of the righ^ 
ascension as folio w^s : 

Let k be the right ascension at the time of observation, 5^ the declination, w the 
obliquity of the ecliptic, aiid x the corincMon necessary to reduce the observed decli- 
nation to the solstice. 


* There are, 1 have since found, formulie, though still requiring simplification, in some 

vorkH oil Astronomy for this purpuitc, and not tree from obliquity 
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By spherics, sin. jt tan. w = tan. J =| tan. {to — jr). 

tan. w — tan. ar 

But tan. {iv — .r) = therefore, 

1 4- tan. w tan. x ^ 

tan. w — tan. x 

tan. w 

. * 14 - tan. w tan. x 

which by redi^tion bt'comes, * , 

(1 — sin. k) tan. w 

^an. .r (8) 

1 4“ *5^1. A W ^ 

This eqiiption would give the reduction to the solstice, but it is not in a form to be 
readily applied. It admits of a transformation, however, from the followinj^ considera- 
tions, which renders it lemaikably simple. Smee * does not in this case differ much 
from 6*»or 18** let ^ d*» — A — 6t*> lb*' — a, A — 18*' , and a being small 

A A * A 

cos. A = 1 4- 4- &c. If this value of cos. a be sub- 

2 24 720 

fitituted in formula (8; it becomes, 

A* A® 

(1 — 14 . 4 - &c.) tan. to 

2 2i 720 

tan. . ( 9 ) 

A A ^ A ® 

1 ( — 4 --! p 1 1 &c.) tan. * to 

2 24 720 

Now taking w = 2ib* 27' 40 lar.. ?/• = 0 1340056, and tan. * ie =■ 0*1883608. 
By intrcducinf' these values into equation it becomes, 

0'2170028 A - — O'OiHOH.id a* 4* 0*OOOf02S a® • 

tan. X 

MS836U8— O-O1/11804 + 0*0078 183 At — 0*0002616 a® 

tan. 37=0*18260084 a ^ — 0*U0074r)4 a* — 0*00075777 A® (1®) in which a « the 
length of the circular arc to radius unity. 

It is now only necessary to adopt the co-cfficicnts of formula (10; to degrees of arc 
or minutes of t'mc, as these are the terms in %%hich the right ascension of the sun is 
generally given, while tan. x may in like luinncr be ernverted into seconds of arc. 
This is accompli'^hcd by applying the logarithms of R‘^, R", &c. to the logarithms of 
the CO -efficient.®; of formula (10), and they become those fof a expressed in degrees and 
X in seconds. 

I. IJ. HI. • 

Const, logs. 1*0506070, 5*1.54111, 1*64523. . {A) 

Similarly arc obtained the logs, of the con.-iants tor minutes of time when the right 
ascension is given in time, and the distance fiom the solstice is known in minutes of 
time and decimals. 

I. II. in. 

Const, logs. 9*8555770, 2*745874, 8*03287* . (B) 

To render these co-cfificicnts gcner.illy applicable, *it is necessary to find the variation 
of X corresponding to a change t)f one second in iv. 

For this purpose from formula (9) we get 
A^ tau. IV 


2 


5 


tan. X = ■ r A ^ tan. w nearly, and thence, 

• 14“ ta*'- ^ 

5 

j7 = — \ 2 gia. 1 ' " tan. w - r 

12 

Differentiating equation (11) and * 

J j* == 5 ^ w 5 , 

A® sin. r — A 1" tan. 

12 cos. ® 12 * 


(H) 


CO. cos. to 

cos. * w 


• 0*' 7170955 A® ““ 0” 00UU<'005570i4 A4 — &C. 
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COB. 

since tan. + cos. = R9 = 1. ftut oos. therefore 

sin. 

5 • cos. w. w X sin. 1" $ w 

^ = — A® sin. 1'^ tan. w X — X 


1 2 sin. w cos. 2 gin. iv cos. w 

and since the sin. 2 ?i^ — 2 sin. w cos. u% we have 


5 * = , 


2 sin. 1' X J 7/J sin. 2 ' x w 




• sin. 2 w ^ 
Taking ^ w ^ 1 ' , substituting 
formula will become 


sill. 2 w 
for sin. 2 


w its value when iv — 


2d; 


( 12 ) 
27' 40" 
(13) 


lx ^ 0-0000132748.r 
Log. of 0-0000132748 iz r) 1230279 
• By this means the correction for the variation of ir from 27' 40" may be readily 
obtained, by adding this constant logarithm and the log. of I io in the given case to the 
sum of the logs, under I, the sum will be the log. of thc^ correction of j.'. 

Example 1. Lit ir = 23^ 27 43 *76, a == ^ — -h 3' ‘76, required the re- 


duction to the .solstice. 

1. II. III. 

Const, logs. . . 9 - 8055770 , 2*745874, 8‘032H7 

A •= 60«ii log. A^ 3-555302J, a^ = 7*112605, a'' ^ 0-56891 


1- H- 43 ] 

1 -54 log. 3-4118795 

9 858479 

8-70171 

2 — - 

0-72 C. L 5-123 2d -- 

— 0 -72 3d 

— v)' *05 

3^-' — 

0-05]og.5j^^0'575 

• 


4-- 4* 

0 13 9-110 




x=: + 43 0*90 4th= -I- 0 *13 


1 



o p CC p ^ ‘ 



• 1 


>* 

oocoicotnoi-ro 




When A exceed 30 or 40 minutes, which will in general be sufficiently dis“ 

tant from the solstice, the operation by the formula, even in natural numbers, become.<i» 
remarkably simple, because in that case, the second and Ihird tc ims are insensible. 

To render tiie first term applicable to every case, tlie sum of parts II and III may 
be taken from the small table in the margin, and is alway.^ to be subtracted. 

Example 2. liCt the sun’s right ascension be 7b lOiuob** , the oblicp.tity of the 
gcliptic 23^^ 27' 32 *8 and, consequently, a = 1** I6‘" , o " *2, required the 

reduction to the solstice ? • 

In this way, the computation assumes the following very simi>ie form : 

Const, log.irithin. . .. .. .. .. 9*855577 

A = lb 16‘« 36s _ 76in*6, log. X 2 .. .. = 3-768458 

lstcor.=. + 1« 10 '7 '-61og.. .. .. .. .. 3*624035 

2d cor. = — 2*2 from this small table, I vj = — 7' *2 log 0*85? 

3d cor. = — 0*4 ^ x from calculation. Const, log. 5- 123 

X = + 110 5*0 — r«d. to solstice. S x log. . . . — 'J-604 

Hence, it appears that bj this formula, the reduction to either solstice is a very easy 
operation. From these preliminary formulae it is now proposed to show their general 
application to one day’s observations, consisting of six sets or three pairs, made on the 
5th of July last, at Edinburgh, in latitude 55® 57’ 15 '*67 N, 
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1834, July 5th, Chronometer fast for mean tiijpe. . .. .. 2' 40 " 

Equation of time with a contrary sign. . .. ..416 


Chronometer fast on apparent time. . . . . . . . . . 6 56 

Barometer, 30i^- 17, attached thermometer, 70^ F., detached, oi'that in the open air, 
68^ F. Or, instead of making the 6™ 56* the error to each, it may be applied to 12*» 
by suhstraction, thus giving llK 4* for the time of apparent noon by chronometer, 
a method rather ^ore convenient! . 

MliTHOD OF RECORDING THE OBSERVATIONS. 

^ Time by ^bsei-Ved Face of 


Ohs. Cl^onometcr. Level. 



h. 

m. 

s. 

e. 

0. 

1 

11 

50 

50 1 



Er. 


6 


r 

16 


11 

43 

— 
54 J 

1 


2 

11 

53 

141 



E. 


6 

56 ' 


21 


11 

46 

18 J 

1 


3 

11 

55 

58 ^ 

1 


E. 


6 

56 ' 

r -•* 

11 


11 

41) 

2 

1 


4 
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~o) a- 3 X .'>•5 

= — — 138 
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Correct mean of the v?hole, . . •» •• .. 56 49 51*12 

REDUCTION TO THE MERIDIAN, 


Times. Dist. from Mer. m n 


h. 

m. s. 

7». . tt. 



1 11 

43 54 

16 6 

^ 508*77 

0*62 

2 

46 18 

13 42 

368*46 

0-30 

3 

49 2 

10 58 

236*10 

014 

4 

51 45 

8 15 

133*63 

0*05 

5 

53 35 

4 25 

. 38*30 

001 

6 

58 43 

1 17 

3*23 

0*00 




1288*49 

1*12 


Mean, 


.. 214*49 

0*1867 

Reduction to the Meridian. 


Refraction. 


= 55® 57- 

cos. 9*748123 


0. ' • 


=220 50 

cos. 9*964560 

Z 

= 33 10 log. a P 1 

*5818 

=560 50 

sec. 0*261952 tan. 

0 1847 B 

= 30-17 log. 0-0025 


9-974633 X 2=9 9493 r == 70» log. 


9*9991 
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m -214 -75 log. 2-331 9:i3n log. 9-2711^^ = 68« log. 9 9840 


+202’'-:)71og 2-30G:)68r’ log. 9-4051 r - :\G *9.3 log. I’Wi 
c - 0’»-20 

R. M-^202*.32=^3 22' *32. 

REDUCTION TO THE .SOLSTICE. 

• A. m. .¥. * ^ 

O’s U. A. at app. noon — 0 5() 8*19 at Edinburgh, w ~ 23'’* 2 7 40’’ • 
Solstioe. , . . . . b . 0000 



Y, or distance from solstice (i 5b 8' 19 — .56ni-l 3b.5, 

Now by f<jrinul!i (LI) page 10. 

Constant logarithm, 9'8.i5576 

^ 5G»»* l.'ib.'i log. X 2, . .1-498490 

• • 

1 ^ ,17’ 39”-78 log., J .i.'i406‘b 

2 -- 0 bl h\ small table. 


R S. - -f" 37 .'>9 17 -■ reduction to the .^oKtice. 

w 

.. 5b 19 51-12 
3b -9.1 

.. -4- 4 -07 

+ 3 22-32 

.. -h 37 39-17 
.. -55 r)7 15-b7 
.. “f O-IO 
.. + 0-70 

.. — 0-73 

+ 0-10 


Mean obliquity, Jan. let, 18.34 ^Sunri’*- — 90'-' -- 23 27 3b l9 
Bessel gives 23 27 39 -20* 


Ei or of one day’s ob.se,r\atibiis, . . . . . . — 3*07 

Bv a mean of ten days ob.vrviitions reduced mthis manner, llu* obliquity was 23° 27” 
4r’-bl. and the difl’civnce of this from llessel’.s i.s -f 2”.’, and from the author’s 
derived from the Gieenwi';h ohservatioii.N, 1”.U a very small L^rror, considering the na- 
ture ot the problem, and size, of the instrument. 

(To confnwp(L) 


Apparent altitude of the sun’s centre, 
Refraction, 

Par^ix, 

HedW.ion to the meridian, 

,, to solstice, 

Latitude ot the jilace of ob.‘''ervation. 

Sun’s latitude south, 

Solar equation and reduction to J^iiiuary 1st, 
Lunar equations I 


• When the declin.itioii is fif a rcnitrary niiine to that of tin* l.atitiuU*. 
distance ol an oiqiosile name, and iiiust be Hubtructed from 9»6. 


the sum is the polar 


IM PORTA x\T I ACTS DERIVED MA. 
THEMA'HCAI.LV from a gene- 
ra l theory, eaib racing MANY 

RI'.SHL'IS IN t:ilE.\llS TRY. WHICH* 
ARE DENOMINAl ED ULJ IMAIE 
EACIS. 

By Thomas Exi.fy, a m. 
{Communicated to the Ctkemicnt Section of the 
hntish A>Sflciation, Ai/g. 23/d, 183(i.) 

It is not for one man to hmJd the temple of 
science, many must be employed. 

You, yeierans in science, jjpu have collect- 
ed an immense mass of materials. Many 
have digged for a foundation, but every one 
yet eicainined has proved sandy. It has 
been iny lot, througi) the guidance of the 


Great Arcliiiecl. to findtlic rock on winch you 
may safely build. 

My object IS to place chemistry under the 
doni'diu of mathematical science, and to esta- 
blish ,ny new tbeoiy by easy calculation and 
iiiatfit-matical proofs. 

The two piiDciples, wliicli form the foun- 
dation, arc these ; vi/. 

1st. Every atom of matter cons.sts of an 
indefinitely extended splicie of force, which 
vanes inversely as the square ol the distance 
from ihe centre; and that this foice acts 
toioard* the centie. and is called attraction 
at all distances, except in a small concentnc 
sphere, in which it nets /rom the reniie, and 
13 there called repulsion. 
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2. That there is a difference in atoms, 
arising from a difference in their absolute 
forces, or in tlie radii of their spheres of repul- 
sion. or in both the«e respects. 

'I'he theories of Newton and Boscovich 
agree peifectly with this, as tar as regards 
the attraction iii the first priiicipif : after 
that Newton and Boscovich go together in 
conceiving a sent.+'of alternate sjdieies of ai- 
ti action and icpufsion goveiried by unknown 
laws, but. retards change of diieciion, llie 
forces giadu.ite Uito each othei J^oscovich 
reaches the Cfulie wsih a spheic of repuUiori 
which vanes inversely os the simple distance, 
making the force at the centre inhnite ; while 
Newton closes with a -olid nuclfMjs, which is 
only an infinne foice long hetoie we reach the, 
centre. 'J he iiew theoty rejects ail these 
hypothetical, unsuljstautiateil forces, and their 
feigned alieiation ; and, wiln lliu utmo'-t po-^- 
sible degree of simpiu ity. adiiuis of but one 
sphere of repulsion, ui winch, witlioulinlei- 
t up t ion, the law of gi a vital ton iii the alti active 
fipliere IS iMvaiiahl> cvniiinueil down to ilie 
centij* iNell, where it teiiniiiates wiili the 
inhniW loice of l^oscovich lepealed an luli- 
nire number of times. 'J he direciion chang- 
es to the oppo'-ite one, per tiuUnm, at llic 
surface of ihe sphere of lepubiori: and why 
not? It IS quite as ca'sy and moie natuiaf to 
conceive that it ihu- changes at once, than 
that It is alwdv® changin ^ r'ontinuou-ly bac);- 
ward and foiward , bur. wliicb is a inatier of 
great moment, the continuity ol the quiintily 
and of the law of force lemains unoiokeii, 
preserving tin clebiibdal harmony of natuu*. 

The induciive pluhisophy rcquiies and do- 
mantis lliN conimuity in ilie lav\ , uril.^-s llie 
contrary could he shown in any instance, we 
have as iTiuch light to say that the law of 
gravitation iloe'< not cxn-t in the infinity of 
places wiie-e no ou-erv aliens iiave I een made, 
as to say It does not exi-t in llie sphere of 
repulsion, that important space in whichche- 
imstiy and its connate sciences pioduce all 
then phenomena. 

I'lius since the 1st principle as to attraction 
has long been e-tablished completely, by in- 
duction, and beyond the power of coniio- 
ver-'y, and since we know liom tact-- that a 
cenlial lepulsion exists, the ^ame induction 
obliges us to admit tlie sarne forte inlliespbeie 
of repulsion, e-pecially as not asmi;le instance 
ofrepuls<ion acting accoiduig to any other 
law can he shewn to exist, as belonging to 
any atom of matter. 

The 2nd principle is perfectly simple and 
natuial, and IS established by means of the 
first princiide and induction fioin facts ^ for 
it is known that atoms do differ from each 
other, and the difference slated is in complete 
unison with the first piinciple, and quite suffi- 
cient to furnish all the variety of atoms yet 
observed, ^d an infinirely greater variety. 

'i he maieiial will of course be allowed, and 
we readily admit that the Creator onginally 
brought into existence, according to number, 
weight, and measure, a quantity of every sort 
of atoms requisite for the purposes of iris grand 
design in the structure of the universe. 


^very variety of atoms may, according to 
the theory, be assumed ; but to find what 
sorts leally exist, phenomena should diieci 
the assumptions. i 

in my “New Theory of Physics.*’ it was 
stated that nature presents two clnstes of 
atoms; the one comprehending the element- 
ary substances most generally known, ^uch 
a« oxygen, hydiogen, caruoii, &c.. which, 
ailheiing with gieal tenacity, ’may (till a bet- 
ter name be found) he teimed temtcious 
atoms. 'J'he ^her included s\r,di maltei or 
atoms as manfie^l then existence by motions 
and artioim, under a foim winch has I een 
denominated clherenl, and heiic/t they may 
be called etheteal atoms s to ibis cla-s was 
a«.-'gucd the eleciiic fluid, caloric, and light. 

Ill liiC «ame woi k the atoms of electric fluid •. 
wcie ron.snJcrid as having a much greater 
ah«iolufe fuice iban tho-e of ra lone and linht , 
and this has been abunduntiy confirmed liy 
«ul sequent ob-ci v.it'ons. entitliiic the elet tnc 
atoms to i1h‘ i.uik ol an uilei mediate cld,-s. 
Hence, we have ihiee classi*- of atom*;, vj? . 
teiiaciou*'. t U’ctiic, and elliercal nloms. Of 
the l>t and 3id clii-v-es ilnre .iic many soit^, 
but piob il)ly only one -oit ol electnc alotiiS ; 
tins division ami airangimcnt will(||^ least 
seive oui piesent puipu-c, 

*3 he distinction of the clashes i-» founded m 
a very great diff-rcrice of the absolute force; 
ihat of tile sosts in a modeiate difltwence . 
thus, if the ab-olutc ferce ol an uiom of ory- 
pen be If), and lliat of liy<lro;;cn 1, they will 
be two son’s of ft nar io,.« atom- ; an (dectric 
aiorn must be conodeted v*''y mucli Icsi m 
ah-olute loice iliat le either of the 

former, and tfie^evera! atoms of and 

i-rdoie- perhaps many milliuMS of times le.s 
than that of arj elect i ic atom. 

In ibis paper the atomic weight of oxygen 

15 It), that ot br;*liogen being l.as the unit 
of companson. It appears to me exceedingly 
unfoitunate ibat, the Bniisl) chemists have 
adopted 8 insle.ui ot Ui ; they tell u-*, wbicir 
shews a want of confulence in thtii own 
arguments, that ill-, of no gre.il conNequence 
vvbicliof ihcbc opiiMoris be adopted. Ihisii 
indeed line as it regaids many expeiimeutal 
delermmaiioris. but in iheoiy ii is exceedingly 
iniportanr. Js it of no f oii^equeiice to know 
whellier.a comi>oum! coniaiii in each pailicie 
2, 3, 4, 6ic., atoms ? Ii oxygen be H, a pai- 
tide Ol atom of ether (Oiitains lo .•.imple 
atoms, but, if oxygen be Ifi, it cont.iiiis 15 
atoms: would not such a diffeience alter all 
tor most of Its piopeitusf \ question so 
deefdy srienlitic ought not to be tieated with 
indi/f'eience. 

] have not seen one argument in favour of 
8 which has any great point or weight : in 
favour oi 16 only one has met my notice 
winch is a good one : it is tins, the simple 
gases hydrogen, , nitrogen, and chlorine, con- 
tain an equal number of atoms in equal 
volumes, and oxfigen is as much eniitled to 
the chaiacter of a simple gas as any ot Ihein : 
hence, Ills leasonable to conclude it is not 
an exception to the rule, but this would require 

16 for its atomic weight. 
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The following arguments appear to me 
decisive. 

1. Sulphurous acirl is the sole gaseous 
product, when sulj^nir k hurni in dry oxygen 
gaS| and the lesulling voluijie is the same as 
that ol the oxygen ronstiined. 

2. Cai borne ncid IS the sole gaseous pro- 
duct when carbon is burnt in oxygen gas. .md 
the resulting volume is the same as that oi the 
oxygen con'^um^d. 

3. Steam is llie ^ole ga^^eous product when 
oxyren i'^ bufrit in liytliogen^gaft, and ll»e 
resulting volume is the same as that of tiie 
hydrogen consumed. 

4. SulphuTeltcd hydrogen is the sole gasi - 
oiis product when sulphur is burnt in liydio- 
gen gas, and the le^iilling volume is llie same 

%s that ol ihe hydroctn Lon-'Uined. 

Besides, ihc'^e snbslanees have all been 
obtained iii ll»e form ol ga-es and liquids , 
now ihe striking analo'peh bctoie us prove, 
that iliey arelonned alter ihe ^aine manner . 
but. in tire opinion ol all pai lies, the fiisi two 
contain three .iiuins c.ieh ; hr nre. the others 
coniain ilnee atoms each, and ItJ is the atomic 
weight ol oxygen. 

Again, tak*' sulphiirous and hyfm- Hulphur* 
ous aeiils on tlie one liand, and waUi and 
deuloxide ol hvdiogen on the othci , then, 
Isf. Sul))huioi)s acid is toin.ed by bimnug 
sulphui in ovygen gas, and tiio vohimi ol 
oxygen is noi cliangeil , and new g.i-, ^nay be 
pa&sed lliioiigli led hot Uil es williuul diuom- 
po.^iiion : but, seveial subslauct s \v,Iik h ii.ive 
a sfiong nlhnity loi oxvgtn, as polas-ium, 
till hon, \c., decompose il :^|^o by a •-'iglii 
prensiueil becomes a limpidij^nd. 2n<i. Jivpu- 
mlphuion-j acid < oniairis ^wice as much 
hulpluji 3.=? the miI)j1iuiou'» acid, it I-" ea-.ily 
dtcoi ipo^^ed, anlcaniiut iem<a1) yrcrnianeut 
common lem pel aiuie'' . ^ 

I*vo\v lilt; same ‘'ciiletiee, with scarcely ar:y 
vaiiation, may be lead lor ilie analogous 


substances, water end the deutoxide of hydro- 
gen, by merely substituting the names of these 
compounds and their elemenrs. But sui- 
phuious acid consists of two atoms oxygen 
and one sulplmr, arnl hypo snlphurons amd 
ot one ofeardi, whichever view of the subjr^ct 
be laken , hence, water must be allowed to 
be two adonis hydrogen ami one oxygen, and 
deutoxnle*ol by diogen con-^'s of one of eacli ; 
hence, 10 is the atomic weij^it ot oxygen. 

I'lie same sentence will neaily apply totlie 
following couple ol compounds, viz, sul- 
pliureiled h ydi ogen and bi-snlj^huretted hy- 
rlrogen : lhc>e then must agree iii composi- 
tion Willi one ot lire formei conpl^^s, whicli 
confiims llie concliisinn. Many similar com- 
j>onndsexist and testify the same ihitig. Oun 
addilional insUtiice will he abundantly suffi- 
cient, taken liom caihonic arnl iiirric oxides, 

] A voliiiTip of caihonic oxide is double 
that ot it-% oxygen, and combincrl with an- 
other volume ol oxygen, it becomes caihonic 
acid, wiilioul change ot volume. 

2. A volu'iie of nitric acid is double that 
of its mlro^eri, and combined witli ano’ber 
volume ol iiiiiogen i? becomes nitrous oxide, 
wilhoul change ol volume- 

It follows fiotn these analogies, that tha 
t-uhstaiites before us aie composed alter the 
.same manner: now, aciording to liolh views, 
caiiionic oxide is one atom oxygen and one 
ca'bon ; hence, niliic oxide is one intiogen 
ami one oxvgr n, but by weight the consti- 
Incn'.s aie in the* ratio of 14 to 16, and 14 is 
I In; aloruic weight of nitrogen, tliereloie, 16 
la that ot oxygen. 

The Ollier atomic weighls used in this paper 
are ( »k(-n tioin Di. Tiiom'‘Ou’s deierminalion«, 
doii* inu; some of them on account ol using 
16 loi oxyi’cfi 'I’hey are inserted in the 
following ijble, and the nuiriheis ot Bcizeliua 
aie annexed , the 'iiibslantes in Italics are 
double Inc iiumbtiiJ given by Ui. I'homson. 


Name. 

Atomic 

1 hoinsoii. 

Weight by 
Bcizclius. 

Name. 

Atomic 

I'liomhon 

Weight by 
Berzelius. 

Ox V pen 

16 

16 026 

Arsenic, 

38 

75329 

Svfphnr, 

32 

32 23<» 

Bon/n, 

16 

21-793 

Nitiopen 

14 

14.1 bp 

Car/jonf 

22 

12-250 

Fluorine, 

IS 

• 

i J\’\h(rium^ 

64 

129 213 

Cldoiine, 

36 

.iry 4 70 

Tif'i tiuiffi, 

52 

62 356 

Bromine, 

80 

79- *263 

Stliron, 

16 

44-469 

Iodine, 

1*26 

123.206 

Hydrogen. 

1 

1 

Sdemum, 

80 


Mercury, 

100 

202 868 

Bhoaphorus,. . .. 

16 

31.436 

• Tw, 

• 

116 

1 117-839 


Berzelius has, with gieal piopiiety, set 
down the results ol his veiy accurate experi- 
ments without correcting theio by theuiy; 
ii would be well to give also the results thus 
collected. V'lom the calculated and expeii- 
mental specific gravities ol 51^ compounds in 
the table appended to the 8lii pioposition, it 
appear^ to me. that the numlttis, as given by 
Dr. Thomson, are nearer the truth than those 
given by Berzelius ; and this more paiticu- 
larly seems to be t(^e case in respect to two 


or liiree, which 1 have examined raoie at 
Urge, as may be seen in respect to carbon 
fioni the te’i compounds in the following talde. 
The specific gravities are calculated by a rule 
drawn from the 8ili pioposition, namely to 
multiply the sum of the atomic weights ot the 
elements by the specific giavity of hydrogen, 
when the elements combine in single groups, 
and by half that sum when they combine in 
double groups. 
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Name. 

Atomic 1 
wt of 
carbon. 

Specific 
By calcu- 
lation. 

Gravity 
By experi 
meut. 

Authority and result. 

Carbonic oxide. 

12 

12i 

.9721 

9895 

.9732 

i heiiard aqd Berxelias, mean ; Ut 
•0011 defect, Ofiid *016.3 excess. 

Carbonic acid .. . 

12 

12| 

1.5277 

1.5451^ 

1.5213 

I'henard and Gay Lussac, mean; ist 
*0064 excess, 2nd *0238 excess. 

Liffht carburette^ 

12 

,5535 

.5590 

Thomson ; Ist 0035 defect, 2nd 'Ons 

hydrogen . . 

I2i 

5728 


excess. * 

Alcohol 

12 

1 5972 

1.61.33 

Gay Lussac; 1st *0161 defect, 2nd 

« 

I2J 

1.631 9 


bl86 excess. ' 

Etberine 

12 

1.9444 

1 9100 

Faraday ;^lst 0344 excess, 2ad -0691 

• 

1*4 

1.9791 


excess. 

Ether 

12 

12i 

2 5(394 

2 6368 

2.5830 

Gay Lussac and Depretjfr, mean ; Jst 
OTJO defect, 2nd ’OftSS excess. 

Naphtha 

12 

2.8472 

2 8330 

.■^uussuic; 1st -0142 excess, 2nd *0663 

m 

2 8993 

ff 

excess. « 

Naphthaline.. ,. 

12 ’ 
14 

4.4444 

4.5312 

4 5280 

Dumas; 1st 0836 defect, 2nd '0032 
excess. 

Paranaphthal. . . 

12 

12^ 

6.6666 

6.9270 

G.7410 

Dumas; 1st *0074 defect, 2n(l *1860 
excess 

CaxDphcue . . 

12 

4.7222 

4 8090 

4.7670 

Dumas; 1st *0.348 defect. 2nd .0420 
excess. 


In all these ten substances, if be taken 
for the atomic weight of catbori. the calcMi- 
laled specific gravity e xcee<l?i tliat found by 
expeiiment. lu liuee of them it is so even 
when 12 IS taken, and in the lest detect is veiy 
much less than the excess, except in napi>> 
thalioe, whicii .sliews that 12 is much 
nearer the true aloinic weight of carbon than 

Prop. 1, To determine the general effect 
of one, two, or more tenacious atoms placed 
in a ve<^sel, in which etlieieal atoms are com- 
pressed by a given force, so ihat of any two 
contiguous atoinn, the centre of one is within 
tfie .sphere ot icpulsion o* the other, tiie 
ttuacious aion s being separated by interven- 
ing ethereal matter. 

Let the etheii^al matter be rompresstd in a 
spherical vesfttl R T N fsee pLte IX. fig. I)as 
by a given force on the piston 1', and let c, a 
tenacious atom, beintroduced. X'ow.foi a mo- 
ment, suppose the atiiaciion of tins atom nut to 
act ; on thi-> supposiiion, the matter 

will continue to be uniformly diffused through 
(he vessel, quite to the suiiacc (fi the Kpiieie 
of repulsion h k, wiiinn #hich the centies of 
the contiguous atom- are eii ppor led against 
the Rivf n pressure : let now the atiraciiori of 
this atom have its full and pioper effect ; evi-* 
Hently the ‘•urrounded eihererfl matter will le 
attracted towaids ii ( Ui pun.) and condensed 
©M thesurfaee of repulsion h k, and the change 
of tension in the neighbouimg parts of the ves- 
|^el will be quickly restored to its former state 
by the given pressure at T ; hence, an ainio^- 


• l have shewn from considerations con- 
nected wiih its speriflo heat that the atomir 
weight of carbon raust be '75 or 19' and cannot 
be 1M.- It rrordi, \i*\ ii. 38 . -Edit. 


phere of eil'ereal matter, dl^llnl^hlng in den- 
sity fioin liie sui face outward, will be accumu- 
lated , and retained on that hui lace, more or Icsh 
ileiive, a-? the absolute force of the atom is 
g'eateror less, or the ladius of its sphere ot 
repulsion is less or gi eater 

^Vhen there are ^ever^l sons of etliei^'d 
matter kn ihe vei»'.''l, those ‘-oris which have 
tin* grealcsi absolute foice, or the least SDli^'t 
of repulsion, jmy occupy the lower strata ot 
the almosphtHUBecau'^c, whenevei the equil)- 
briu ti IS di«<iuroed, sucli atoms will be mo f 
easily moved among the rest, by the action oi 
c , hence, efectiic uiom*?, if present, will foruj 
the low osl bti vtuin . 

When iheie ire several tenacious atoms . 
the vC'^sel , each wd 1 siinilaily letain an at 
mosphciule on us suilace. 

Next, let iheie be two tenacious atoms, 
a anti h, in the vessed, and let their loices on 
an ethereal atom at g be each resolved, mu 
two, one in 11 N, passing through their ren* 
lies, lie Ollier in g d, perpeotlicular to R N 
When d IS between a and ft, the forces iti R 
N. oppose eacli other, an<l art by their differ- 
ence; but ill other ca-es by ibewRum: again, 
tlie forces in g d always a(‘t according to their 
sum ; and, S'i these forces are supported tiv 
equal forces on the opposite aide, the constant 
effect IS to Condense tthereal matter on the 
line R N. where the nio-it powerful elhereol 
atoms, and especially the eleciiic atoms, will 
be chiefly collected, for the leasons assigned 
above. 

r 

Hence, there will he an atom, as s, lo n h, 
undisturbed in the middle, when a ft. are equal, 
in other cases, nearer to the less powerful 
atoms : and the atoms condensed in the 
a ft will be equally pressed and supported oc 
all sides by the coDn',>uoiis atoms. 
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Ci 7 r. Wli«n electric aiomfl are in the ves- 
(sei. iliey reuin smrtll aiiDospherules^ 

fir eiiieieal iTi.iiier. winch, althougli lessdense 
ill in tlioie ot Uie •eiiiKjious aioin!i, will ii<ive 
contnileiaule cleasit>, ii the s^^ieres nt repui* 
iKiuii oi ilie electi ic aroins 1)6 veiy small, w inch 
IS prohahle. 1 1 is also manifest, that the at. 
mnspherules of both the tenacious and elcc- 
iru: atoms will be nioie dense, when the ethe- 
leal atoms are riiori? contpret>se<l or ciowded 
together. 

Pi op. 2. Tiiitfljs heinq; as in i^op I, the 
aiMion- ol any two stoms on each other, roiu- 
billed wi:|i ihe fiiatual actions of the whole 
iiMttR on each of^ihti two, will he a repeliing 
(oice between them, inversely propoiliunal to 
iheii distance. 

iCei she the reniie of the vessel in which ethe 
ifai aiuoiS ol one soil die compressed by a 
<‘otisi(leiah>e loice : then, since tiie a^olute 
•oice of the etlierc.il atoms is verv small, tlic 
(iisifincc b^.M w‘/on ihcir«ceijircs will aUo be ex> 
ccLMlihclv small, con^Mialing point'o in a sphere 
Midi S', in Ntiwioii's 7Jid Piop. B I. Pun., 
, 10(1 l)y th,it pioposition any coipiiscle or 
alo II <z, placed ut any point ol thus sphere, 
will, by tne mutual uclioijs ol ih'^' wiioli:; ina'^s 
t*e attracted l)y a lorce piopoilional to its 
!i«lance liom the cenfie f; hence, if the 
atom n weie leli to tlie action ol this resultant, 
iindisinrbed by atij otlici inllnenre or oSsiacle, 

I! wouM move to the lenlie by a velocity 
determined by tlii'i law. I’he same le.fIsoU' 

> ig applies to any olber atom /), in ihe spheie , 
liieielore, b'dh would, in the ab'cnce 'ol all 
• hstarle.or oihev force on eacholliei , approach, 
and at the same time meet in llij^centie, and 
ill ways their di<,larucs from (MCh^^thei would 
be piopoitional to that of eiiher Iroin the 
centie* lulling measures iheir acseleiaiing 
lurce, wliicli IS, tlierclore, as tneir distance 

But, nesules the inuiual uciif>ns, winch 
alone w^Ul pio luce the uhove motions, the 
aioms fi^nil h a£t indepemleritlyf amJ dneclly 
on each oiliei, by an acceleraling force, 
iiivi iselv, piopoilional lo itie squaie of tncir 
distance, ( Ul piin.)M“>^ iiiu-t, iheieioie, 
lie coiiipoiiiided with th" former ; tiie 

force between Iheiu varies as tlie flisiar»ce, 
directly, and as the -q iarc ol the, d.stance, 
inversely ; tlial is, as | he distance inverNely. 

Again, since one ol the cenrie>, ol em-ry 
two rontiguou- aioms ts wiihin the sphere of 
tepuUion ol the otliei ; 'he lorce, here in- 
vestigated IS a repellinfflorce ; which also ap- 
!>ears from iht-, tha* il tne compressing loico 
Wcio lemovtd. I tlie. alonis would separate: 

^ hence, the piopo»iliou is tree when ihe ethereal 
atoms are of one kind. Bui, il any number 
of ilu-se be removed, and iheir places supplied 
by othei atoms, in such manner,* that exactly 
the same equilibrium may be mainiained, we 
tih ill still have the same conclusion. 

Prop, 3. If tlie absolute force»or spheres 
of repulsion of the tenacious atoms be in- 
creased or dimini'^iied, the tesuliMit repelling 
force, as deieruiined in the la'll proposition, 
wdl not be altered : provided lliat none of the 
atinoApherules of tenacious atoms are pene- 


trated by the centres of others, so as to dis- 
place the atmosplieiules on the contiguous 
sides ; that i<, on tlie parts between the tvvo 
tenacious atoiiis. 

For their tendency lo separate depends, 
noi on their ab^oluie forces, or spheres of 
reiiulsion, |s is evident from the last proposi- 
tion ; but on the law of force, and the given 
pressure, and these reniainin;h the lepeliing 
force between tiie atoms a rJbd h will also 
remain unalteied. ^ 

Or thus : let one of the atoms be incieased 
in 114 absolute loice in any ratio: then the 
force between it and every o'hei Sfom in the 
vessel IS increased in the same ratio: but the 
repuUion between it and contiguous atoms, 
and, consequently, between all contiguous 
atoms, ismcieased in that lalio : therefore, the 
equilibrium continues ; that is, a vaiialion 
ill the absolute force pioduces no change of 
equilibnnm, and tneir tendency to separate 
remains .is before. Mie truth ol the proposi- 
tion 14 manifest, when the spheie ol repulsiou 
only i> changed. 

1. A single group of atoms is a collec- 
tion ol two or more tenacious atoms, such, 
lliai a'l their cenlies are wiihin the sphere of 
repulsion of some one of them, as in fig. 4. 

Def. 2. A double group of atoms is two 
tenacious atoms or two single gioups, or one 
atom or single group connected by a third 
atom or ‘Single group, sucli that the connect- 
ing atom or gioiip diiiiplfices the greatest part 
ol the elheieal and electric atoms between 
the two atoms or groups which it connects, 
and the (Kirts of their atmospher ules on the 
contiguous s.des, iis in hg. 5 aud 6. 

Cor, 1 . Considering a single group as ono 
atom there will be always in equal volumes 
of differeni gases an equal number of aiorns, 
the piessuie being given. 

For, Isi, when tlie tenacious atoms are 
distinct, and separate, and of the same kind ; 
this follows front the 2nd and present pro- 
po<*itions ; since, being in the gaseous form, 
they aie kept apart by intervening ethereal 
matter , and, since they are of the same kind, 
they will be uniloimly arianged ;n the vessel : 
therefoi'c, oi^iLe other hand, if two g^ses of 
two given occupy equal volumes. and 
contain an equal number of tenacious atoms, 
the centres wfll be equi-distant ; therefore, 
the separating forces (hy this and the pre- 
ceding proposition) will be equal ; and 
h^nce, they will sustain the same pressure ; 
therefore when the piessuie is given, the num- 
ber of atoms IS equal. 

2nd. It is manifest fiom (lie same propo- 
sitions. that a single group will occupy a 
volume equal lo that occupied hy a single 
tenacious atom; foi, since the centres of all 
the atoms in the group are within the sphere 
of repulsion of one of them, the centre of 
gravity of the U|Dup may be considered as the 
centre ofa single atom, and the contour of the 
Spheres of repulsion as a surface of lepuUioo 
of greater magnitude ; hence, it will have a 
single distinct atmospherule. and will act asm 
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ntDgU aioin. ami occupy (by thi!. and the 
piew-ecliiig propo^uioQ ,) liie 9ain« volume ; 
henct;, the cor. is luaitifc'st. 

Cui . 2. When two tenacious atoms are 
connected finjinically, vet so as nottofurm a 
finale condensed giouj' titcv will occujiy, 
in t\ caseous hodv. tlio hinne volume as they 
did befoie the connexion took jilat**. 

For, accoidic: to tiri** ar.il the list p'-onosi- 
lions, til cy tueCepi apait hy ttu* same lo'ce, 
as (hat jjy wlncli thev 'veie heti.re sepaiated. 

The coriccijr's; Ink will be couii'l-'icil 
afttrwnrdsf^ sich nuiy hv called cohesive 
l*Orn‘iiu ittfins 

ij A donldi* c’onp v^lll occupy in a 
t»fvly cv u'lK twice 1 [le volume of a 
single terj icious atmo, or of a single croiipt 
For the nio-n o- mcle cioup c.in.u’cins 
two oti.eis, as in .hd 2. ili-placcs the ethe- 
le.il dtoiiL''. and lUe paits m ihe atirnifipheiuI^-J 
between thero . and. berms* or fitr Riven 
pressure, the same eipjilii)) inn; will I.e main- 
ta'ijtd; -NO ihai til ■( oi!!r c iwn; atom will pei - 
form tliu i llet ts ot tiie dspl.tred ^ ineit al mat- 
ter, and, llieuooie, udl not alter the di'Unre 
between the cnnn^''te 1 .I'or:'*; , «lic .same argu- 
TTients applv to smglr* g>oap’^ as to single 
aiOTiia. 

Cor. 4. When ri'Cs are and no 

chemical umon, o. i nlv cohrsive t'ombiuaiion 
ocCul^, t.ic volume, ts not changed. 

Th.s is manit’c' t fiom liic prrtpo'sition, since 
an alteration in me absolute foici' or sphere 
of lepuk'oii 'b'cs not altei ihO'.is^'incc btuvci n 
the centre^!.! t‘'“ atom®, so tint each still 
occupies tiie same volume 

/tcmm k.-- 1 ' an t'hl'f 'iouhe ir..* in U) thi-i 
piOposiiujri dll I Its lorn, by an .ipp'al to I < 
that the MjfM ific Rinvity ot **uljiiuf \apom is 
96 that of hul|’.'.;i u bt'i.r* 1 wolh tnetloiiiu* 
wei>.'lii <jl M'lpi.iji Is erjj od , It 1 ' easily ob- 
, for then; l^'!l le j.ifiil a-ietnent, 
)f iIjc Aapoui ol -iilpli'jr siuijle 

Rioiii-s oilwo ti-'ii - ca 'll ; and tON li'.e'y, 
.®inco sii' pliu! h.mtuo pom'*', andihe 

iiq'iid 'ii!|dl after the '•e. ond than 

atlei toe Inst be-ide-, oiliti i."'''ubdi itif«. 

If the atom m siii.rhT-' of pliospbrim^ and 
ur eni. ne lb an i 38 , their y^jonjs aie in 
f!! on ps iiMout piouably 

in teiraUcd.oii-, i< nd-nng thenff o ooipMou-. 
It is wtdi i no«n that experifnent bcti»out 
matbctiiaii ai conclusioii» 

( To roulniued .) 

m 
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ILT-USiRATIO\S OF 1 HK BOTANY. 
AND OTHER BRANf’HKS OK THE 
NAIURAL HISTORY Ot- THE HI- 
MALAVAN MffUXIAlNS. AND OF 
i IJE FL«RA OF CASHiVlER K. 

Hy J, F. Rov j.n, Esa., f. l. s.. f f,. s., &c. 
of the H. E, 1. C,^l*dical [^faijlisfmuut, 

'‘The rojiroff »'?ace<e arc well known for 
the purgative properties of the roots of many 
of the family, as of Jalap, Scammony, &c. 


Convolvuhu pavduratvs is substituted in the 
United States for the former; soyla India, 
Ipomofa Turpethum, toorhud of the Arabs, 
supposed to be a corruption of the Sanscrit 
tiitnt, Hinde<^»uso/, IS accounted a power* 
ful cathartic, and by l>r, WalUeh an excel- 
lent substitute for Jalap, (v. Gordon, in 
Hoxb. Fi, Ind. ed. Wall. 2 p. 58) ; so the 
seels of Ipomaa coerulca, hu' -iol ml, Kala- 
danif are acrounted purgative in India, as 
are several others of this family. The 
nntiiial shouts not having: Accreted the due 
propoi tionTif resin, are inert, and even edi- 
b'e ; as the stalks of (’. cJulis and repons 
The tubers of Uatafas rduUs, 4 iv sweet potato, 
ha\c louir been employed as food. 

“ Coiirolrulus Scuinmonia^ of which the 
dried lesiiums juice lonns scammony, swA*- 
wotmya.of the Arabs, is chiefly produced near 
Smyrna and Aleppo ; but only inferior kinds 
find tVtir way to India, though there i.s IRtlc 
doubt that it might be produced of the best 
quality in Nortliern rtdia. The Jalap e.x- 
poitcd fiom Vera (Jrux was supposed to be 
piodiired in that iiciglibourliood, or in that 
of Xalapa. bj Jpom/ra Macrorhizn of Michaux. 
Blit it was kiioun to Ilmnholdt (New Spam, 
vol. iii. p. 36). and also to Dr, thixe (v. 
Tliom®ou Elem. of Mat Med. ii. p. 289). to 
be the produce of a diilVrent plant. '1 he lat- 
ter cJilU It /. Ja’aun, and the foimersays 
‘ that the true Pureja tie Xulapa delights only 
in a#temperatc climate, or lather an almost 
fold one, in shaded valleys, and on the slope 
of inoiintains * I'he true plant has been fully 
desnibeJ by Piofessor Don. m a paper 
read btfure the Einneaii . ‘Society, from spe- 
cimen® groiMjlfiom seed® Mat bj Dr. Sehie»le, 
v.hieli he procuied lioin Chiconqniera. on the 
cu'^tern declivity of the Mexican Andes at 
an elevatfoij of i' 000 feet- Air. l^on retains 
feu* this tl^c name 7. Jalapn. instead ol 
t-'chicdciina Pur^a given it by Zuecanni and 
Wcndeioth. The ili^coMuy of tlic iKuc loca- 
lity i-i iii.porAant as shewing that the .falap 
lequires a cool climate, and may no doubt 
therefore be cultivated in the llimalayus/’ 
Patre. 308. 

** ihc g-nus Phcuoi. or Uhubaud, so 
important in a coinmcuiai point of view, ns 
more interesting than any other in its geo 
gia^hkal distribution, 72. Rftaponiicum is 
found in sever.il parts of Russia ou the shores 
of the Bosphorus and of the Caspian Sea, 
eastwards in Siberia, and the lower mouii' 
tains of the AHai lange 72. Si' ericutnnuii 
undulatum of Pallas are considered by Lede- 
bour to be only vai jctie>» of this. 77, Leucor- ^ 
htzuvi (nanum Sievers) is also found in the 
Altai mountains and the deserts of the 
Iviigliia. Naithcr of thcs=e afford the rhubarb 
of cununerce, which i« not found within the 
Russian territoiies, but well known to be 
brought by ^ the Chinese to the Russian 
frontier town of Kiakhla, according^ to the 
treaty funned between these powers in 1772. 

1 he Chinese obtain the rhubarb produced in 
ChitiH I'roper,from that part of Sbensee, now 
called Kansu, situated betweeen N. lat. 35® 
abd 40^. But the best, according to the MD* 
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(tionaries. who say, it is cailedTat hoang^^ ia the 
province of Setchuen from the mountains eaU- 
e»i Stie-chan, or of snow, which extend from 
N. lat. to 33*', and from about 100^ 
to 105” of E. longitud^l. I hat, from the lat- 
ter province probably fari^is >inuch of what 
18 called China rhubarb : the Aiissionniies 
met large quantities of it brought down in 
the mouths oi October and November. That 
from Kansu may, afford some of what is 
called Uussian rhubarb ; but both Pnllas 
and Rchman have ascertained that the 
greater portion, It not the whohi^of this, is 
obtained in April and May, from the *i lefts 
of rocks in high and and mountains sur- 
rounding lake Kokonor. llell also Jearnt 
that it was the produce of Alongolia, and 
Marco Polo, of iiuccuir, in 'i'nnguth. Dr. 
Redman ascertained that the trade is in the 
hands of one liuchaiian family, who farm 
th^nunopoly fioin the Chinese government^ 
nncReside ui Si-niuir. a Chinese town on 
the very frontieis of 'j'lhct, 3.000 verstes 
from Kiakht.i, and twenty clay's’ journey 
from JCiV/w-4’ia and Sihau-sin, J angutian 
towns, where the Ruchaiians go to purchase 
ihubarb. rhi<t would bring the ihubarb 
country within 95'^ of K long, in .30*-' of N. 
latitude, that is, into ihc hc.irt oi Tibet. As 
no naturahst has visited this part, and nei- 
ther seeds nor plants liavc Ucen obtairicd 
thence, it is as yet unknown what species 
yields this rhubarb. Pallas thinks it m.iv be 
R, compactum, a? the leaves arc said io be 
round and tuotlicd ; the ihubarb inei chants, 
to whom he showed the* plant, did nob know 
R, palniaiuvi. Roth these were obtained liom 
China and i artary, as well as ii t.itan-um 
and iindulafifni, iL is probable, thcrciurc, 
that .some of these yield apoition of the 
rhubarb o' comtiiercc, {Is they ha'ic '^tjuieof 
very good cpiality, when eultu .itcd in England 
and I’uincc. Hut a& it is iiUpioiiablc. from 
the na^rc ol the country, that the best rhu- 
barb isxon fined within vciy iiag’ow hin-ts it 
becomes interc-^ting to asceitain hownciir It 
approaches the British teiritories in India, 
in order to share in the trade, or attempt the 
cultivation. 

“That this might very reasonably be un- 
derta'ceu within the Hiiti’sh territories, will 
be apparent fiom till- disinbiitumof rhubarb 
In the Himalayas. Pussing from llii^loo 
khoosh, where is found Rheum liii/es {n\y.\^ 
of the Persians), mentioned by Chardin. &c., 
more recently by Lieut I'lurue-, who also 
metwith rlmb.iib at Cauhul and Bokhara, 
we find rhubarb coninion in the Himalayas, 
as on Choor. near Jumiiotrce. onjochoin 
Keinaon. Gossainthan in Nepal, and near 
Tassl-udon in JImiin, that is. fromao*^ to 
27**, and from E. long 79'^ and at 

elevations of 9,000 a' d lo.ooo tcct Mr 
Moorcroft discovered rhubarb at A'iti, and 
next day betwecu Niti and Gi'tosig, that i.s, 
at elevations of 1*2 COO feet. I Jib companion, 
Major Hearsay, thought he skvp three kinds, 
and has described two of 'them to me, one 
round -leaved aod long stalked, and the 
other Bhort- stalked, but large and broad- 


leaved {R, Moorcroftinnum^ nob.), with the 
root more purg.iti .e thrm that of the former. 
These are called dorlojfi or dooloo by the 
Blioteas, and tavmia (Wcbhj, ranira 
(Hearsay). Om* of rl.c^e appenis to be the 
rhubarb descnlvji! f»v iJi Mclsner under the 
name Emodi R luur nob.), which 
differs f;on| the oi irinnl il. li mudi, uc^cribtd 
by Mr. Don,^nn(if‘i tho iinme J< Av^fiaf(\ If 
we turn our attLotinn to the aorthern face of 
the JJima'nya, which his so 4nany features 
of u I'atariaii clirvia»p, we find H, 
nob., dij-cuvercil by Air. on the Khe- 

rang Pasi-, and jt several phi'.cs h^yond. Dr. 
Geiard <lc 3 ciib'’s tin' taidc-hiiul or lat.tiy a^ 
covered with rliuharb, at t lcvations of Id.oflQ 
feet. Mr. Mooic'. if, sent some riuibarh, 
wlycli, for cOi.iiUK tiif-s ot tc.vtuir, roiour 
and pioperties, wa- a- fine as jiny 1 h^ive 
ever ‘?ecn, fiom near Ludalt, la N. laL. 34®, 
and E. long. 77 

* But these Hic nulv the v. esteru hounda- 
ri(S ui the vlcvatiu, cold, <iiid bleak regions, 
known under the iiaiiu''. «if latary. Mongolia, 
and Tibet, of vliK'li Kunuwm* is (•.‘'.sentialiy 
a part, participating'’ in the same great phy- 
sical teaturcs. climate, and vegetation ; al- 
ready pos-cssing one, it not Iv'o *Bpecit’3 of 
lioiliaib, and hav iil.^ tne hi st pi (uviiig in its 
immediate vicinity, llicic can t licrefoie be 
no rational doubt aboiu tiie successful cul- 
tivation of the true rhub-^io in trrriloriefl 
'within the Riitish inducnce, as m Kunaw'iir, 
or the Bhoteah pcigmiiiiihs ot Kemaon. and 
that with little iiioic hiboiir than placing the 
roots or '-ceds in f{'vo*M«hi, .situations and 
this in a country wluic little ci^r can bv pro- 
duced tit for cvp'ort. The only djrifieuir> vMl 
be to obtain speciincns cm' sv’cds of tlie true 
ihubarb But it must lie con^' idered, that 
even the CHstci n bouml.ines of tlie r*'Untry 
produ' ing the hosf riiubfirh, and v, liii li, to 
make their purchase.-*, Hu' Chiiie'-t*. reach, 
.ifter n jouriu’v vd twenty is only (oie 

halt the distance lioiri t'.. Butish ten t.^rics 
in tJppir As-ain, tha it is Umn the Kas.sian 
town ot Kiakht.i. Also, t!,:,: th- ioi-> lea-jon 
lor -opposing ihubaili i.miv uc ivuii'd much 
fiirthei to the westvvai and C'm - ouenf 1 v 
still nccirer to the Hutiiilay a'- . It would 
not therefore l*e diliicull f -m Kunawm . 
or Upper Ansain. or tui- sii- h a-jtive and 
intelligent offifcr.s as Mc-^srs. '1 raill and 
Hodgson, in Aciniion and 2\ciial. to ohta.u 
some of the seed or roots. I hey might at 
the same time succeed in i -u.hlishiui^ u tiaUc 
in rlTubaib with I ihet or Wcstcin Moiij;jlia, 
h* means of the Tit’ar-> who resort. to the 
hill fairs. I his trade uiiehl easily be ni- 
couruged by the government ourch .sing ail 
the rhnbuab it rPijuires, vvhicJi miynt thus he 
employed for hospital use cc ciossiog the 
frontiers, instead of, as ii' ' , after making 
a journey of 20,000 miles, oi ne.irly the cir- 
cuit of the globe. 

Even this would not probably be so 
difficult as at first sight appears; for the vvholc 
of the Tutarian rhubarb u acle Is not engross- 
ed by the Russians, as much of it takes a 
western direction, and has always foriaad 
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one of tbe imports from Chinn Into Bokhara, 
whence passing^ to Smyrna, it is known in 
Europe as Turkey rhubarb. Chardin, treat- 
ing of that known iu Persia, states — *La 
mcilleure vient du pais des Tartures Orient- 
aux qui sont entre la Mer Ciaspieniic et la 
Chine’ (Voyages, ii. p. 12) Rhubarb, also 
of the best quality, and closely resembling the 
Russian, is to he purchased in the bazars of 
N. India, und^'r the name reihund-kh ttnty 
from the old name Cathavt of Northern China. 
This is sold for ten times the price of the 
Himalayan rhubarb, which makes its way 
into the plains of India through Khalsec, 
Almora, aiAi Butan, and is probably, from its 
usual dark colour and spongy texture, the 
produce of cither or both R. Emodi and Web- 
bianum* The roots of R. spedforme and 
M tor cr?fti mum are lighter coloured and 
more compact in structure. Rhubarb is. in 
India, commonly denominated rewundchecnce 
{rtvend tchini in Persia. Chardin), withraiu- 
t>nd assigned as its Arabic, and mm as its 
Greek name. 1 he above are evidently the 
reicund of Avicenna, nd the raued seni of tl'C 
tran-Iators of Mesue. I hree kinds are de- 
scribed in Persian works on Materia IMedica, 
1 . Cheenee/, 2 . Khornssanee ; 3 . Hindee. 

“ The roots of rhubarb we hivc seen to 
be pretty uniform in se»Tetin!; the peculiar 
principle, called Rhabarharin, possessing 
properties whi«.h ma e iliera u«eftil as piii- 
gative medicines ? but these arc also accom- 
panied by astringent properties, while the 
stalks secrete acid, chiefly acetic and tartaric 
with oxalate of lime (Fi'-c) oxalic acid 
( I'urner) ; this is most fully developed m 
Sorrel {Rumex Acetosa and AretoscUa), while 
the astringent principle, dependent on the 
pre'^ence of gallic acid and tannin, in many of 
the mots of the Poly ^onece, is most fully 
secreted in Coccohba uv fera, and ‘ so power- 
ful as to rival giim kmo in its effects ’ (Liad 
ley). Some of the Polygonums are, however, 
acrid, as P. Uydropiper nnd acre . and others, 
as P. tinctormm, chinense, and bttrbalurn, 


* " flint the rhubarb of ibis spedps i« not mili- 
out 60ii)« vaiiiHble pronertie.*, we iiiiiv learn fiom 
DT' Tu inii)'.''' repiiri on PMieitiiieniH iir.iilp on 
foiiv tbrpp ca 'H ill the Kf^ueial hospiinl, Calciiita, 
or ulucli ilie Udlowiii^ nrc pxuncis: - Dr I' si:ii< ■>, 
th.it it hn» ' le^A nroiria nnd morp a-ii iiippiirv lo 
the lasie than 'he beat I uf ke) ibulAib ; in ilosea or 
*2 or 3 dia. it has a good piir».tiivp effect, •i|ieiaiiii» 
thrie or four iimeH, iienrl) as freely as (he In «t 
lurhe) rhubnrh, 'I lie r ffecia of siiinll dusts •f lire 
remedy, as :i tonic and a«i riiiKciii aie h|i:hly sails 
facivi V. as far ns four or n ve tan hr relied 

Mil. tn this respeid Its cflicatv aiujpais to lx 
supeiior lo cot respond mg qUiiUiiiieB of the hrii 
rhiiharb. On the whole, ii appears not an elic'ihle 
remedy in ohsiinaie cosuveness, on a< count of us 
aroma and a 9 trin<.'etiry ; ' ii is imf apt (o gi ipe," 
but It is very tMllracbnib III moderate rinses for «iicU 
cnsiis as rlMsharb is generally used to pnrire , nmi u» 
ciiliivaiion .It ilieMuisooree gaiden may heexpened 
to afford a very valuable remedy, which is levs disa- 
greeable to lake (banihe hesi I'liike) rhiiliiirh, nearly 
equally efficar lous a« a pnrae. and veiy supciior In 
small doses as a tonic and astiingeiil in proflnvia ** 
— Tram. MttL and FhyHc Asc. Calcutta, vol. 
Hi p. 411. 


yidd a blue dye, like indigo, in Cochin-china. 

, China, and Japan. '1 he albamen of Polygo- 
nea being farinaceous, and in some consider 
ably developed, has been used for fool, as 
huckwhent^ Figopyrumf esculentum, nnd A.- 
turicu Ilf cultivakM jin many parts of Europe, 
and in the Himalayas with P ernarginaiurn. 
The two first are no doubt originally in- 
habitants of the mountains of Central Asia, 
and were first known in .Europe under the 
name of ‘frumentum .Sarracenicnn).’ Both 
arc much cultivated in Russia and biiberia ; 
the first is ^ually preferredth other parts of 
Europe, but the second grows iu every soil, 
and requires less time. Professor DeCon- 
dolle says it is preferred to F. esculentum in 
I^iedmont in the Luzerne valley, because it 
ripens quicker, and therefore in late yeuis, 
and Rt highe- elevations in the Alps If a 
the Himalayas, Fatjopyrum esculentu n {pha- 
phr-t aud kooltoo of the natives) i- also n^t 
comrao*nly cultivated, 6ut F emarginamm 
(o^/a) which comes very near the Linne n 
specimens of F, tatiticuu, is preferred in 
higher and drier climates, as in Kiindwur. 
Thus the more closely we examine the 
distribution of plants and the agriciiltuie 
of different countries, the nearer do we oh - 
seive the correspondence m practical results 
among those which participate in the same 
peculiarities of climate ; and we cannot but 
admire the bounty of Nature which uffurdi 
even in what appear sterile wastes, some 
artick: fitted for the food uf man and suited 
to the climate, with other.s wdiich are adapted 
for conunerce, as buck • heat, borax, muak. 
and rhubarb, from the tliice kingdoms of 
Nature, in the cold, bleak .irid and plains 
and mountains of 1 atary.” Page.'^U t(j3l7. 

“ The herbareous jmrts-j of ma -v uf tliH 
family, ) as «p uagM t^c. being 

iii-jipid anil mucilHirintms, have hocn u.seil as 
vegetuiile tuivl in u»an> palt^of the world; 
bO, in India, are several species of ckenopo 
dtum (bhutwt^. &c ), Jiefn r»en. 7 '^r/e/ivw^aluni' 
and paluk) Spinacia tvtranda (isfaixaka), nnd 
al«so Bttsella rubra (puee). d in* roots of beet 
nnd mangel wurznl also afford food : the 
successful e.xtractiori of ■sugar fiornthe for 
mer is one of the triumphs of st icnce. i he 
seed of some are cou.sidered arcnatic and 
stiinulanf, as Chenopodtum Botrys, imd 
Ambposuides C. vulvatii is said by Mr. 
I hevalier to exhale ammonia duno:; the whole 
of its e\istence (Lindley, Nut. t)r<l. p. I6d). 
'I he loose cellular texture of many of thi-l 
family is supposed to favour the ab'^orption 
and deposition of soda m their substance, 
when growing in the vicinity of the sea ; and 
thus in such considerable quantities, as to 
afford, by the incineration of ■•evernl species 
of Sfilsolti. Siylicornta, iiueita &c , the chief 
supply of the barilla of commerce on the 
coasts of Sxain, tha S. of France, nnd of 
Arabia. Dr. Roxburgh has already sug- 
gested (Flor . Ind. 2. p 62). that Salicornin 
tndica and hrMchiatOf with Sahola nudiflora, 
are so abuntfdiit OiU the coasts of India, as to 
be able to supply barida sufficient to make 
soap and glass for the whole world. A 
coarse kind of barilla is procurable in Indian 
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bacitr6,Tindfr the name seijee muttee {boAr- 
enrth). This is procured by the 'incineration 
of pladia (unknown) growing not in the 
neiglibonrhood of the sea, but on the shores 
of the salt lakes scjittered through the Indian 
deserts. It seems worthy rf inquiry, whether 
the Salsola. so abundant ou the banks of the 
Jumna, would yield soda, and, also, whether 
it would be possible to prow sniy of these 
soda>serrctinp giants in the saline and barren 
counti*y to its westward where nothinp else 
will now grow.’’ }*age 

** 1 he Aft/risfici*(F, u8ual!,|r placed near 

J.r.urine/p^ are considered hy Dr. Lindley 
more closely allied to Anonarea>. They are 
natives exeAisively of the tiopics of India 
and America In the Old World, theyspxtend 
southwards from the tropical isihnds to New 
*Holland. and northwards along the Malayan 
peninsula to Silhet, where is found M. ionyi- 
/oUay Wall., and in the mountains of that 
district M . fioniiunda^ Wall., with M. anyu.s- 
tifoHiiy Koxb. Other species are peculiar to 
the peninsula. 

“ I^nfmey forming the albumen, and Jfoce 
the arillus of the seed of Muristica moschnia, 
are well known for their grateful and aroma- 
tic propei tie". 1 hey are produced in the 
largest quantities in the Moluccas, but have 
been suecc^fully cultnated lu Penang and 
Bencooleii, but especially in Sumatra. I he 
trees thiive and bear fruit even so far north 
as the Calcutta Botanic Garden, niul might 
no doubt be successfully cnltivatea in Ira- 
'vancore and the hiinivclly district, as well 
a«> on the Malayan peuiusula. 'nie nutmeg 
is called in India, with muz boa 

(fragrant nut) as its Persian name ; and 
mace — urnintrcf, P. bishnseh with awmkhun 
assiuned as its Gieek name. Other .•spe- 
cies yield aromatic nuts, as ^1/ toiuentosay 
peihapsthc J/ (hirfylvnlih of Cjcrtner; M. 

according to Dr. Mfirtius, iu Brazil, 
and ili. Oloba, in Santa Fc. The plants of 
this family, like tho.':c oftl* following, ha\e 
a volatile as well a" a iLved oil, contained in 
their nuts The latter is "o abundant in 
Virolaiit'fifei'a, ns to he exti acted fo.” econo - 
micfil purposes. Tvikemany of the La in'nirfc, 
the Myristxcrrt* exude an acrid reddish co- 
loured juice from incisions in their bark.” 
Page .323 to 324. 

• 

" Ttie properties of Indian Euyhorbiarem 
correspond wiin tnqse which luivt- hcfo ol»- 
serveil intnaiiisoi liiistaniily in oiiom pa't-o( 
the world. Ail nhcwifld in .1 inilkv juice, 
which contains CaoutchouCy end k (renci.ill>* 
uiiiled Uitii a higljlv iieiiil principle ol a veiy 
vol.itile Ddlura and tfiereioie ea-iiy dis>iipriied 
by beat. AccoidiiiR to thede^iree of cone en- 
tration of tins pi ineiple iiNthe innocoous or 
dendly natuie of tlie substance with which it 
is combintd. Thus ilteseedsof some Euphor^ 
biacetB, 111 whiCH it exists in soihII qnantuy, 
are eaten ; HS those or A/eurtres umhinux and 
of A. irdobu, in India: the fruit of Cicca 
ditticha 18 acid. a<3 is that otEmhlicu officinaliSy 
io\ n\\i\% Embhc myroholans. Thougti united 
wdh lecula in the roots of Jatropha Manihot 
or the Cassava, so that they are poisonous 


when raw, It is sn eff^ctmlly separated by 
heat, as to afford an abundant and nourishing 
foorl lo thousand-4 in S. America, the VVesi- 
Indiott, and Mexico, The plant siicceedi 
completely in India, but ii remarkable tbai 
It ."iiould have been made little of, 
thoui^h Sir W A inslie liamnenlioned making 
Trtpwca from It when in India. Thisacrid 
anil siimSlant piHiciple is rorrihoici] wi'ii fixt*'! 
Oil" in m,iTiy of the i»epd" Euphorbtacea 
wiindi are well known for'^lieir uses a" pur- 
gative medicine", as ihe cubior oil plant, 
Riemus communis, khuoa or \herua or 
the Ar.-ib.*,. urunda of ilie Hindoos, and 
of the Gneks; and aUo s-^eral species 
of Jatrophuy as J. Cvrcns phvsiC'nui 
(H. hayh-burntda) J . g landulifera is uSi'd 
an an esciiU'Olic: to remove opai ities of 
^lie eye lu India ( lioxl) ) 1 he ino^t 

active, heiiig at the same lime sate and 
vi'liich 16 pel naps the mooi extensively used in 
India, and also c(m"i>ierLd eminenagogue, is 
the fJiuton Tiyhuin, Grana Molluccana and 
liilt ot old IMi.ii ma#()pceias, ‘fumalgoita of 
the Hindoos, dund of die Arabs ami Avicen, 
na. for wiiiLh, in N. India, tiiose of C. 
polyalldrum arc bululiiut^d, and called by the 
.same name. Sper eiof Phyllanffius btc con- 
sideied iiimetic. oilier^ of the order sudorific, 
and some cnieiic. 1 he best 6ubslilute.s for 
Ipf-cacuanha are said to he some species of 
Euphorbia, as E Ipecacuanha Gerardiann, 
Hjlc , al "0 Pedilanthus Hthifinaloides, Space 
would tail, il we weie meiely to enumerate 
all ibo-e to v\hich useful properties have 
been a"Ciibe(l, but they mav be seen in the 
Kssay of M Adnen de Ju"Sieu, Lindley, Fee, 
Boxiuuul), and Ain"lie. 'The acrid and 
^innulaut pumipleis united with essenlidi 
a id fraRiant oil in some bttrks anil woods, 
\n Crolon Cuscanll I Elutenny ami 
simum. Tht •\ui) l-culteis of the Della of tlie 
Gariires stale, ihat no At'allochum is alloided 
by Ei'Cdcuria Ayallorhti (Roxb.) A pecwliar 
piiiiciple {cert'o-resnie. I ce), c.died Euphor- 
Ltu n. fui fiyaon , (G i . afivhiyoan') of the Pei - 
Sian woik«i on Milena Mtdica, ami "aid in 
them to be a pioduce of Soudan ami Atnca, 
I'. i'o'..'>:dci eil bv I olani'-is lo ’e \ieldeil by 
Euphori'ia olhcinarutiiy Cun riensis, and anti- 
quoru'u 1 «loubi whethei the la.>l, at lea"t 
toe specie-. "O called in Imlni, viehU any, as 
III some r xpei inicnts 1 made on the subject, 
1 found ill. juice coinpai.itivei V ineit. The 
leaves of ^ nerexfohi ait considered puiga- 
five and (l( ol<*.lriieiit (Ainslie); the root of 
E, ligularia mixed with black peppei. is 
C'nplu>ed foi the cure of snake bites. Some 
ot this t.muly aie violent poi-oii", as Uipyo- 
mane MunemcUay IluracrepifanSy Hijcrnanche 
g/of'o a, Excrecurift Agallocha, Saptum nticu- 
pnrium and xndicum. Seeds of the latter 
inloxirate fish, as does the bark of Fluggea 
virosa (Roxb ), and the hairs of some species, 
H" Tragia cannahina ^nd involucnta, sting as 
violently as nettles. Some species yield oil 
useful for burnin", as Blaeocca {Dryandra, 
Thiinb.), verrucosr, and Fcrnicta, the oil anrl 
varnish trees of China, Aleurites triloba^ Ri- 
ctnus communiSy &cc . ; while Stillingia stbifera, 
or tallow-tiee of China, yielding a vegetable 
fat, IS now common about Calcutta, but it is 
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only dutint; coM weaiher tliat this substance 
beconioa 6nii (Uoxb. ). i Ite mo^t tiscliil 
product oi thd faiiuiy, however, bi)dk^th.*t 
which ha!» Iriiely become so impoiMot an 
aiLicle of cuiituifrce and of giedt iitituy iti a 
vuiiety of jns, i$ Caoutchouc, «o well known 
as India ruh’ er^ aod exported pm.cifrtlly 
tioro Paia. Tins is ckitHy yielded hy Sipho^ 
nil ehsticii ('Ilenen guMnenm. AiUbi ). a 
iree oi OuMiia and liiazii, vi hicii l.^*.)uld no 
doubt tlkiive lu Caoutcfwuc al-o 

tmpoited fiom IJeiTanB, ilie p’Oiloce ol tree- 
ohi elastica lies, v p, l57 aud 107), 

hut 1 hope it will be al^o from ihe continent 
of India, St 

"• The expiesse d nil of ihe f }oirophi 

Curcnt boilfMl wiili ox'de of won, is said to 
lorm the VdrniBli ii-^ed by the Cliine»e for 
coverinir toxe-, ( Liinilev ). The luice ol this 
plant IS of a very tenat ioii« nature, and n hen 
Mown into, foims ve‘y laipe huhble**, pio* 
bably owinp to ihe presenccot f' unitchour ; 
this IS also affoided by ail Afiu au tree of tins 
order. • 

“ The dyp. called Tvmsal, is vieldeil by 
Crosophora (Croton) tinctoria. ns u is a color 
ing matter by C. pUcata(v Uoxh FI Ird 
ill. p. C8) ; also by Rottlera tiuctih la. of winch 
the strigO'C puhcpcence, like that ol Muevna 
prvriens, is adiinr.isteredlor expel line inlestinr.1 
woims. Several of tins farnilj yield h.iid and 
valuable timhei in India, as jErn’hCii officii 
nnhs, Jtottlera tefrnccccd. Ade^ia Ciistiinicnrp/t, 
epecies of Briedelin^ CJuyiia , ^kc Afruan 
oak or teak is supposed by some to t>eiong 
to this family. 

“ Though belonging to so d.ingerojs a 
family, ttie leaves of PlukcnetU corniculat,t 
are said to be oaten as a vegetabU . and the 
dome^ticated Anndy silkwo!fri( PA<7Z<c«a<”vn- 
fAtu,) is led upon the ie-aves of Ricinus commit^ 
nis. (Roxb.)" page .'J27 to 329. 

The ti ihe of Pepper'^ is well characterized 
by the warm, pungent, and aromatic pio- 
perties for which s-ome of the species have 
oeen celcbr.it»jii lioni the eailiesi to the p e- 
sent times, nliiti as cnndiriieTits, o< tor tiitir 
uses ns stimularii .md stomachic medi''i:ies. 
Ol lhe«e, Piptr nigrum, afftudiug the black 
and while i-eppoi (Pci-. pi/j>i7) ol coinmerre, 
IS, no doubt, tlie most cticbiated Thai of 
Malabar lias long been coniideied the best, 
but that ot Stimaira, and oi the«i-.laiids, 

isreci-oneil neaily a» got-d. Mi Ci.twIomI 
males, ‘ llic pepper (ouniiies r.xiend fiom 
above ihe longitude o! 96^“ to ilut ol llo'" F., 
beyond which no peppti is to be lound, «iid 
they rcacli liotn O'* S. lai. to 12'* N., whine 
It again ceases, Vi tlhin tbes ' limit-, we 
have Sumatra, lioineo, tne M.duyan Penin- 
sula, and certain countries lying on the c*d«t 
coast ol ihe'Gulph of Siam.^ It is cultivated 
oil along the Malahar coa^-t, and abo near 
Cointalluni. T)i. Roxburgh de-crihr-s it as 
being found wild in the hills of the Rajah- 
oojridiy diBtncr. Hut this may he ihe species 
which he describpS' urider the name R 
rwm, of wnicb I have *een no specimenh ; 
but the pepper D . ll, mates to be * exceed- 
ingly pung' rd. and by merchants at 


reckoned equal, if not superior to the best 
pei^per of ilieJIlHlabar coast or Ceylon.* 

“ The heile-leaf, P. Behe, pm of the 
natives. Sans. Tumboolee^ tumhol, so 

well known lur itH ^oodeiaTr iy pungent and 
aromatic properties;, is*culii\ ated ihiougliout 
iiopical Asia, and over a gre.u pait of India 
1 have seen it a-, high Hun«llecund and the 
soiitiiein palls of the Doab, though it leqmres 
a ticii moi-t-oil. and -bady siiTi ition'. Tlicso 
.<ie ohuined id Noiihern Inilia by MMgnli(*n, 
and covering the plants uio'uids and above 
with a iicbt tlf«)tcli ot gtrss ot leirU. P. 
lomjum, pippul iii ilie natives, and the root 
ptppula mOola and pceplamuor is c^iltivaled in 
Heiigril :iml the Cii'cais, butli lor il< pep- 
pei and fis I ; the foriner in use ns a cou- 
rdimnit. and the lailei* exteo-ivtly so as ft sti- • 
imil.uii medicirie. P. eftaha (As. Rec. ix. 
39l )» IS cal led mugpcepul, and sinulaily used, 
I’lie root of /*. ii\ethpsticum i-; ihat emploved 
in the Society and I nemlly l-laiiiis. iirdei 
the n.m e of Arcoi /loto, to piodiire l>y fer- 
ineutrttion a pungent and slmiu Awt leverage. 

P. inehrians is ^u P’imttd fm if. P, 'tnxsa- 
fum, as Its name implies, smells of Ani-e . 

O' iiei ‘.penes posse-- ihe general pungent and 
-UinuUntpropo tie- of the taiir.lv. P. Cuheh,i, 
giovvn M) Java arid Penang, iifroirls iho well 
t.nowni Cuhtis, whuh uie the kithaheh o\ the 
Aiahs kuhah-clicenve ol the llimino-; for 
ihe^e karjiyvon i- a.signed as the Gietk name, 
intended ^opbably tor Carpesium. as th*s lias 
been supposed by «oineauthoi- ro be ciilpebs. 

'I be seed- ol tczl ul, Xanlhojcfflum hostilcjp. 
157. are saiH In be one k'snlot rMjbeP-. Tney 
ha\e iniicli the 'aii.e wann pnnpeiit, ana 
stimulant piopeflie.^.” l^age 3.-$2 to did. 

“ 1 fie iJi.ui' (canntibis siticn), so well 
known in A-i.i Vio.it afioiding aii iiitoxicuting 
d.-uc. ami in Eutope <l e ftironge.ihnie lot lopu- 
making, 1 ' ruluv^’ied foi the foimcr product 
111 suiait qoanin It s ever V wbeie in ihe pi diis 
of liiditi, neai vilUige-: bui in the llinial;ivn<i 
1 ' is eviieinely abundant, at elevuiioii’S o( G 000 
and 7,000 feet, and ol vn y Uixuiiant giowlii, 
Using sumeliines lo a height ot ten iind twelve 
fet i. iJoits though It likewi-e aifotus an iiiioxi- 
caling diup.H IS al-o know n foi the tenacity of 
lib fihie, W’lnrli is emplo^erl by tlic nioiio- 
taineei'sin (lurbwal and So more loi nuiking 
a toai-e ^ckrdiiih, and siiong rope- for cios- 
bii.g their iivcMs. Cnnt.nlei ir»g that this fad 
vv.is eaily made I nown by C ol. Kirkpatrick 
in Ins ar-f onnt ot Nej al, nsceriained by Gen. 
Hard w ll kf in his louuiey to Siinugfi^ur, and 
i»pea:ed by Jdr. Roxningti m hi» account of, 
expeiiments on substitutes for bemp ; it 
1 - nmaikable tliai no one shoiilil yet have 
aileinpled to oblaiQjittor rormncrcialpu'p6-es, 
pai lieu lari y, as ditftntr the late wnir so many 
aiteinpts weie ma^totinci .mi efhcient Sub- 
stitute for this imfipJtant fd.mt ; andsooiany 
otiteis are cuitivat|Hd in Iridia for the product 
which this yields of so aupeiior equality. U 
may be menlioner^hai 1 have seen it abund- 
ant HI (lieDuyra^oou and plains of North- 
ern India, esjiociaHy in the upper part of 
the Doab Cana) ; ot these only a small paition 
ts employed for making /t/Ui/ip ; but ihU might 
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probably be obti^ined from tbe leaves, even 
while the stems yieideU the 6bie. * 

•' The hemp is ^upposeil by sorrre to l<e a 
native ot India; it oodoui^t is so of some pan 
of Asia. It appeal^ to be wild in ^ihe 
Himalayas. The Arabic name hinnu% is 
thoufthlio have been omrupied into the Dutch 
hennepf whence we no doubt have a\i\hetnp; 
kimiaUs is ^ivcTn as its Greek name by the 
eastern wnievs on INJatiMia Mertirsi ; hun} as 
PeiBian and >'^un^ and bhang 'is llinrlee. It is 
said by Heioclolusto li.ivt- becn^tiarle into cloth 
by the Thiacian*., ami i-. now well known lo hn 
exterisivclj cnliiv.ucd in Italy, i’olaiid, and 
Russia to the soijih of Moscow, with a small 
quantity only in England. It w^quires a ricli 
• Soil and inoi'-t RiiuaMon ; is pulled vvimn m 
flower, ii the blue alone be reqir.ied, hut if 
the secil aUo, then the male plants aie pulled 
as soon as thov li.ive slK'd their pollen, and 
tlie Olhei w hen t!n’ set d i> npe. TIiC'C vif Id 
oil, wliK’li IS employed by painteis. oi (bey 
are used lor feeiliiic; fmullry . so tbal every 
I)ari of llie pl.ml is luined lo some accoui.t. 
Tm* leave*'. .ii e souietiinf'S smoki<l in Imiia, 
and occa-'iorijlly nrided (o t(ib,<cco, but are 
rliicfly emp'c.yed hu making bhang, an<l 
of w hu b tbe intoMcanni* jioweis are so v>ell 
known, lint a (lecuiiar •iuhvtaiice is yield->d 
by the i'lani‘> in t.u* bill-, in ilu* foim ot a 
gitindubn ..ecretmn, which i-. c .lUrted nv the 
natives pre-sing llie, upper pan oi tlu^ iriowing 
plant bt'i ween the palms ol tlieir iiand', and 
then &ciO|ung oir the s^^euUion which adbeies. 
'1 bis IS well known in Imlia bv ibe n.«n^‘ 
cherns, and is r oiiside/ed nuue inioxicanes; 
tliAfi any otlu*i piepai .ilion of fins plant, 
w luc li IS so liigbl y C'tf ciiied by o n u y A s. a tics, 
serving ihem foth lor wine and opium . if 1/as 
in f on-tt queui f a vaiietj vit na<tot*s ap)t'i.'(l to 
It in Aiabic.soii e of winch weie iian-lntul to 
me, as* crass ot tuq'eis,’ — ^^af ot del usioti,* 
— * le.Ci (*.>' Cl ol ple'rt-ire,' — ‘ i'X( I’ei ol rb'sue ' 
— * cement' r ol fi iend-liip,’sS:c. J i'/iu*u*»wa9 
well ncqnainted vviili ils ‘ vis naicolica, phan- 
ia«lica, rJi mentens ’ It w as likely us any 
otliei to h..vebf>en llic Nrpfnith.^s oi Homer, 
jitfii Jes / innaliis, it has dfjrnonus assigned as a 
Greek name. 

** It is intcrcMmr fiml in llm same family 
wnh ilie lump, the Uriira tennmsslma ol 
Calooee ot M tisderr, Hitnioi the M.tlavs, a 
nitive of Sumati .1. also ot Kunupore, wlietti 
11 i-. called hv.nkomis, and winch Di. Hox- 
burgh found one ol ilu* stiongestof all the 
vegetal le fitnes, which lie subjected to expe* 
nment. Avciage weight with wbich lines 
in.ide "of the dilFeient substances broke, 
weie, Asclepicts tenacissima, Jetee of ilie 
llajmahl monntaiueei ‘248; Urtic i tenn^ 
cissima, Caloocc, ‘240 , the stiongest Sunn, 
^fotol'iri^* jnncea, l60. Hem p. f^unn-r 6i5 saftwi, 
grown iti the ye.ir l800. m the Company’s 
Hemp Faim neai Calcutta, 168, but 
much stronger w’ben tanned. Europe hemp, 
however, was elwayS found stronger than 
Sihiin, though not more so than the others. 
Dr. Roxburgh speaks of the beauty, fineness, 
and softness of the fibre ol this plant, and says, 


he learnt from a friend re&ulent at Canton, 
that gr^as-cloth of China is made of this 
material. It is rnltivnied in Sumatia for (he 
fihresolits ) ark. Tite iMal.jys use it for 
^ewing-thiead and twine, and for making fish- 
ing-nelfi. It is as readily cultivated as the 
willow trorn cuttings, grows luxmiintly in 
the nortHeru, a-i in the southern {>aiL<. of India. 
(liro\v< uf> niimcroii'. shoots., as soon as they 
are cut down, which mav done about five 
limes .i-veai. Dr. llojaiurgh, however, 
foiitidsome rlifficuliy tn tleaningibe fibres of 
tills plant, riolu iiliKiandiiig his .inxioiis de- 
sire lo suct*»»^ d ^'ilh till- .su!iiPt:tute lor both 
hemp and flax, llfticn lictei ophijlift is another 
Indian t’Ciile, wbicli succce.ls ut'li in every 
pait, and of wdjudi the b.iik aboumU in fine 
‘white. glo<-s.y. sih:-!ike strong fiiircb, (Roxb.; 
'(he stinging piopflics of me nelLle are well 
known. l)iu tliey me .tII txceederi by the Ut 
fiientioncil plant, as well a.s by U. cienulota 
and \i nnuhius, 

“ Tii(‘ Hop ( flnmufii\ l.npulns) is another 
plan* cd this family, which aliunis fibre fit 
foi tope and clotli'ioaking, and which would 
be a \dluable acqui-ition to India, as many 
sitiiatiuiis at modei./te elevations are admira- 
1 ]> ritU'd fot the brewing of beer. In one 
establishmci.t wbic'b 1 vis. led several limes, 
ibe lemperalure witlnri the buililHigs never 
vailed ii.urh iiom 6o“. The hop isaRoa 
temaikatde instance of the change of lueju- 
due with u'gaid to the same thing. Thus, 
atan eaily iciioi, in the petition against it, 
we ht'.ir ot it as the ‘ wicked w'eeJ called 
hojis in a sulist-quent age we find it iioted as 
a siihjccl obiulo/ii ation, th.il ' on Kent’s rich, 
pbuD's gieen hop-gioun Is scent llie g-ilfs, 
ami now, m.iny llimk, liiat no beer can I e 
ni.itle uiii.oot It. Tiie pbiiii glows wild in 
ino-ipniaot l'vUJO|c, ami i-^ ilocnbed fuiiher 
•'Ouih by Jiieber-ieiM, in bis Flora 'ranro- 
C «U' a- 'M, O'. ' copio-.i in liuineiis el sepibus., 
ItriqmU'. i iicli •'iiong ‘-oil, e'specially itit 
be rocky n fc'v icel bt Imv tin; suifacc. J l is 
planted in 0<Mol)rr or March , •.iioot- up about 
(he middle ot .4 piil.floweis in July, and iipens 
iis«(Cvl-.in Scpiember. Wai m seasons, with- 
out w'ct, air* lequi.ed loi gootlciops, great 
beat afiei rains, and hull winds, an; desliuct- 
ive. limui't be cu'^iivaled in Nepal, or, 
pel haps, the Deyi a Dooii ; but it is feaied that 
the rainy sea.son would inteifere much W'llli 
the p»op»*i giowtii of the plant. 'I'lie subject 
IS well woilhy of experiment, and a few plants 
would sutlice to a'<ceilani the effects of the 
seasons.” l*.»ge 333 lo 335.” 


CONSIDERATIONS ON A NEW 
FORCE ACTING IN THE FORMA- 
TION OF ORGANIC COAJPOUfVDS. 

By M. 13 1 II zr LIUS. 

(Jahrbuch cle Schumacher, for 1836. 

When new compounds are produced in 
inorganic nature as the result of the re*actioa 
of different bodiet* it is in consequence of a 
mutual tendency of those bodies to satisfy the 
laws of their affinity, in a more complete man- 
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ner. Fint, th« imbAtenec* posraMtQC dpmi- 
naoiaftinui«ft€ntei tnio coiubmauoti» imiihen 
Kioseof ieebl« affiuities which weie i^ictuded 
lium 0)9 brat combination. Before ihe yaai 
J800, the extileneet in tbeoe phanomenH, ot‘ 
any other determining ctuee than the dei^ree 
ol affinity, li«at, and, in some cases, light, was 
^c.ilcely Bus|)ecied. The influence electii- 
city was then discovered, and we, soon saw 
ouiselves in danger o< confounding theelcctn* 
cal with tht; chetAcal lelationsof bodies, and 
of coDsich'.ting their afliniiies only aa the 
manirestition of a strong electrical contrast, 
increased byjight and heat. This »ystem 
ofTeied no other means of explaining the origin 
of a new compound, than by the supposition, 
that, by the approximation of bodies which 
ure present, their elect) icul states become, 
neutrnlixed in a moie perlect manner. 

Setting oil from these ideas, deduced from the 
effects which occur in inorganic natuie. and 
friudying ihe chemical re-acnons presented by 
organtred bodies, we peiceived that in the 
oigans of the latter subbUnces the iiiosi various 
were elaborated, while the brute matter, 
whence they proceeded, consoled, in gene- 
ral, of but one liquid circulating in ve->sei4 with 
more or less velocity. I he vessels of the 
animal body, for exainplc, pump blood from 
their origin without interruption, and, oevei- 
theless, secrete milk, bile, unne, &c at iheir 
extremities, without adinittiniz any other liquid 
capable ot producing, by double affinity, any 
decomposition whatever. A fact here evi- 
dently occurs, which the study ol inorganic 
nature was then unable to eiplaio. 

At this period M. Kirckhoff observed, tliat 
starch, dissolved in diluted acid, became con- 
verted, at a certaio lemperatuie. first into 
gum, and afterwards into grape-sugar. In 
coDlonnily with the principles then received 
with regard to effects of ibis kind, an en.. 
deavour was made to ascertain what the acid 
had removed from the starch to reduce it into 
sugar; but no gas had been disengaged, the 
acid re-appearing by means of the alkalies in 
Its primitive quantity, had not been combined, 
and the liquid contained only sugar in an 
equal, or even a larger, quantity than the 
starch which had been employed. 1 he cause 
of this alteration was as pioblematical as that 
of the secretions in the organic body, M. 
Th^nard then discovered lire peiox^e of hy- 
drogen, a liquid, the elements ot which are 
reiaiotd in combination by a very weak affi- 
nity. The acids do not produce any altera- 
tion in it ^ the alkalies, on the contrary, pro- 
duce to It a tendency to decomposition, a 
species of fermentation, which re-produces 
watr^r, in consequence of a disengagement, 
of oxygen. But the most interesting circum- 
stance IS, that the same effect takes place from 
the action o^dlfferentsolid boriies insoluble in 
water, organTc as well as inorganic ; for ex- 
ample, from the presence of peroxide of man- 
anese. of silver, platinum, and also the fib- 
rin ofanimal blood. The body wheb deter- 
mines the decomposition does i^t undergo 
sny tlterstioQ.it does notSet as an element 
of a new compound, but by virtue of a 


peculiar fpree iohemnt in its msfs. the e^ 
laVeuce of which, though uuknowh ro its 
essence, is dem oust rated by it# effects. 
Shuiily before M. Tb^nard, Sir H. Uavy re- 
maiked another phffinommkon, the analogy of 
wl^cU with the dbe just described* was not 
immediately pel ceived- He had proved lhai 
pUtiiium, heated to a certaiu degiee, and 
biougUk into contact with a utixture of the 
vopour ol alcoliol, or ether, tfnd atmospheric 
air. possessed (he power ol delerininiiig and 
sustaining the combination ol^bese bodiesv 
while gold ani^silver were devoid-of this pro- 
perty. Soon aliei, Mr. K. Davy discuveied 
a preparation ot platinum in a |,iate of very 
gieai mechanical division, having, at ordi- 
nary tMnpeiqtuiea, and alter being moisieoed 
wiiti alcoiiol, the pioperty of becoming lucan-, 
descent by the combusiion of alcohol alto- 
gethei.in cunverjting it by oxnlation into acetic 
aciii. Then followed the discoveiy of Do- 
letner, ine most impoitant of all. Me proved 
that It IS the piopeiiy ot spongy platinum 
to inflame spouUneously a cm rent of hydio- 
gen gas projected in the an ; a phenomenon 
wliicb tlie researches uf M. M. '1 henard and 
Duluitg piuved, IS produced by several other 
l odiex. simple a» welt as compound : with 
this lestiictiun, however, that, while piaiinuro, 
tridiuni. and some ottier aflmal meUls, act at 
teinperatuies below zero, other bodies, such 
a» gold, and more especially silvet, require a 
much bighei temperature, and glass a heat 
even of a^ ove 30()*\ Thus what was at first 
coDsideied as an exceptive inode of action* 
appeared to be a general propeity though, 
vaiiou»ly gradU'tted, of all bo ties, and from 
the application of which, advantage might be 
derived. We know, foi example, that in the 
act ol lermeiitaiion, in ihe cunveision of sugar 
inio alcohol a/td carhonic acid, the action 
exercised by the insoluble sub.^lunce named 
leaven, and whifli maybe replaced, ihougb 
wiiii less success, by aiiimai filnin, albumen, 
and gaseous substgiices, &c cannot be ex- 
plained by any chemical re-action of the 
affinities ot the sugar and the leaven, and 
that no effect in inorganic nature approaches 
It so neatly as the action of platinum, silver, 
or librin,in the decomposifion of the peroxide 
of liydiogen into oxygen asd w'ater. It was 
natural here to suppose an analogous mode of 
action, ^he conve'Sion of starch into sugar, 
by means o( sulphuiic acid, had not yet been 
co-ordinated with the preceding facts; the 
discovery liowt-ver of diasiase (announced in 
the Annual Report for 1833), a substance 
acting upon s'arch in an analogous manner, 
only with more energy, directed attention to 
(Ins analogy, which was definitively proved 
by the ingenious researches of M. Mitscher- 
iich upon the formation of ether. Among 
the numerous theories upon the formation of 
ether one, we know, makes the property of 
sulphuric acid to convert alcohol into etliek*, to 
depend upon its ^ower of absorbing water, 
granting, that the alcohol, considered es a 
compound of one Itom of ethenne (Ce Hl>), 
and of two atoms of water, is reduc^ iuto 
ether, by ceding the half of its water te the 
acid. This theory, equally sliDple aOd iflge- 
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nioufft w«t in perfect afrcement with our it chemically, certain a6iiittie«, which 
knnwietfgtt of the re-actron of the affinities of* temperatuie would remain inactive, so to 
bodiesr it did no', however, explain why determine, in consequence of a new distriL^'- 
other bodies not acidiL having equal avidity lion of the elements of the compound, anew 
for water, could not bl employed in the same sMte of perfect chemical neutralization. As 
iTianner ; why soda, potash, cfiloride of potas- this force acts in general in a manner aoalo<« 
smm, anhydrous lime, if the transforma* ROus lo heat, it may be inquired whether bo- 
non really depended only upon an affinity mg vanou^ Kr^duated, sometimes by em- 
for water, did not Equally produce ether, ploying diflfej:entlv tiie same catalytic body, 
The resea rclft's of ‘M. Mitsclierlich pioved sorneUrnes by the inlioductjpn of various 
thatsulpliiinc and, snffinently diluted, and cafalylic bodies i:. the same liqiad . it will cause 
taken at such u ttjmperotirt'e that die lefnge- is often observed in the action offbeat at 
ration produced bv theaildition oathe alcohol different lempei aim es, difl'eienr catalytic pro- 
compensated for the lieatiug which arie»e fiom ducts,— wheihn the catdlvMc fon^of a body 
the mixtiiie,de(4iinpoved thetilcohol intoctlier can be excited ovei a larger iimnlTer of coin - 
and water, whicli, hec inse the temperature Juumds, or whether, HsourcxpeumenU appear 
cxceed»*d the ti-mperature ot ebiillitiofl of Wo indicate, only over i‘eriain bodu a, to the 
wMvTf were both separated by distillation e\peprion of certain other bodies '{ Hiii in the 
from the muss. and. as ^oon as the conden-a- i>resenf sfrjic of our knowledirc it is irnpo«-it»le 


tion was complete, preseiitf'd a mixnirc of the 
same weight as that of liie alcohol employed. 
The manner of pcrrorirumr tins expeMineiit. 
as well as thr: fact of the di-'lillafion of W'afer 
conjointly wnh alcohol, was, if is true, Irnnwn 
before M. Mitschei hell, hut to him belongs 
the nierii of h.iving firemcred ns consequen- 
ces. In fact, he pioved th.ii, .it thn tempera- 
lure, siilphunc U' ld inii^l .icr upon ab ohol by 
viitue of the same Iok e whu-h tleleimines the 
action of the alkalies upon oxvi;* naied water, 
since the watnr hi mi'/ entiri-lv separated f om 
the mixtme did not obey an alHnily tin the 
acid; whence he conclude I, thdf the action 
of sulphuric aciil and ibastase upnn sfauh, 
from which resulted ilie sugar, must bo of ilie 
same nature. * 

It w ihenprov'/l tli,u many substance^. 
«im[)le or compound, solid or in soliiliori, 
tiave the propeity of txcrcisms; an inHuerue 
upon cnmpQuml bodies e^'-entially distiui l 
tioin chemical •ifbniiv. an lutlueflcc wiiicli 
consisu 111 the pio Im Im.i of a (li^piaccrnent 
and a diflcicnt ai I ingemeiit ofthTii idenuMits, 
without pailicipu'ioc in it diicctly and oclms. 
sai il y , except in i lew special crises. Certain- 
ly a foicesnch as ihi-, i .ip.ihle ot protl. icing 
chemical re-Actioris in moigani- nature, 
well as in organizctl boilie-, tliuugh at pre- 
sent too little niideisioud tt> lni wel[ e.xplaintrl, 
must exeicisc a morr- iinpO)l.iiji iunedon in 
n.ituie than has hiiliei'obecn supposed In 
defining it as a new (o'Ci^. I am <ar from 
wishing to deny iluU a ceitain conniption 
exists between it and the electro -cncimcal 
rtddlions of iiMlfer. I am, on the conf. .ir y. 
stiongly disposerl to lecognize in it a decided 
■nanifestatiOQ ot these telaiions ; naverthele.sH, 
tdl we have penetrated into ihc ical natuie 
of this force, it will be more simple in our fu- 
•'ire resea'Cliei* lo consider it u.s independent, 
5 tnd to give it, lor facility of lecojniiion, a 
name peculiar lo lueif. According loan ety- 
mology well known jn chemiiitry, 1 shall con- 
'■eqnenily name Utlie rataliftic /mrc of bodies, 
xnd tlie tlr^.com position wlncii ^t determines 
c/itiilyiif, in the same manner as the separa- 
tion of the elements of acomptMnd^by means 
of the usual chemical affinities, is called 
onalyii$ This force may be defined to be a 
power of bodies to bring into activity, by their 
dimple presence, and without participating in 


to decidi- ifif se questions, and many others 
ifiat inivht lni proj,os- d noon the siit'jccl' 
their solution lonsr df'pcnd ifie lesulis of 
lufuiH luve-tigrt lIoll^ Jt i.s"r)ough for tlie 
present to ha*, c sIkwo, bv a suf*i.ien^ num- 
bei ol cxau.p'o', tile exi-ience of tins form, 
"hu h, detim d a- it h is bc^^n, flifFu-.es a new 
light i*vri the chc.iii' al (e-aci;ous of organ- 
ic* d bodies Vi c‘>!i ill i lU bu: f.nu uxaiiiple. 
Thcie is an ari'umul.fiion of diasta-e nround 
till' eyf*ot tlic potatoe, wliicli is not found in the 
timeicle 01 in the developed geiin ; we per-* 
ccive m iti;-. point n '’cniie ot c. it, il ytic action, 
at whuh tlie insoluble slauh of the, tubercle 
I" convcited into :;um and sugai, and this 
pa It of tlo' putatoL* \mM become tlie «'"Cictory 
o -i ' i t.n thi* -^oluh ( bU 5 tdncL=. which are 
to ftM m ;n,‘ jiiicC'^ ol the glowing germ. It 
IS i.ut pioliaole tiial tlie action mentioned is 
iiiL only one ol ii» 'viud m vegetable liic , 
on <h** lont'-Ty. it may be pr«isnmed, that i-» 
v' getai)ii s, a.* well as m the animal botiv, 
a rhoii-and c it alytn- effects fa <-e place between 
tim tissues .Hid ilic iiqunis wlierjce results tfie 
gu-ui ijiiiubei of different chemical com- 
po^JrJO^,lh^* p'oilucinm ol winch fioin the same 
iMii’e matiei, whudi wi- call hlood, or vege- 
table jmee'^ raonol be explainel by any oilier 
known (ause. h,'>/oUhtyue Unincf >elle,Nouv. 
Scr, Tome u , 37U. 

vr(x:eeuixgs of learned 

• SOCIETIES. 

/.DOI 0 (.ICM. SOClhTY, 1830 . 

{Cvntinffvil from pay(* .’iliJ.'i 

•fan. 12, lH3d. — \ not? .addrchsed fo th** 
Secretary by .Sir Robert Heron, B^rt. M.P , 
was read, it, refi'rrcrl to tin* wriC^r’s succe-'^ 
in the breedine of curaasowi^^ in the last sum- 
mer ,it Stubtou. 

Krora two indivi.luals iii his possession, 
the male of which is entirely black, ami the 
female of the mottled reddish browit colour 
which is regarded m characteristic of the 
Orax ruhrat Linn., mr R. Heron has ha;tch- 
ed in the last year six young ones in three 
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broods of two eggs each: the eggs were 
. placed under turkeya and common hens. 
Respecting one of them no notes were made ; 
but the other five were all of the red colour 
of the female parent. Two of these, which 
were at two or three weeks old very strong, 
being still in the flower-garden, iKv ere killed 
iu the night by a rat that hud aiteii its way 
into the coop^n which they were. Two 
others were se^it to the Eail of Derby, who 
wanted*' hens. The rcmaniing one is now 
nearly, if not ipiite, full grown ; and Sir R. 
Heron proposes to place it with tlie old pair. 

“There is one ‘great peculiarity, '' Sir .R^ 
Heron remarks, “ attending tlie old pair. 
Their principal food is Indian corn abd 
greens, both which they eat iu eoinmon : 
but whenever any biscuit is given to them, 
as an occasioiif^tredt when visiiora are here, 
the male break*t and t^ikeb it in hfa moutli ; 
waiting, how’ever long, umil the hen takes 
it out of his bill, winch she dues without 
the slightest mark oi civility, although on 
excellent terms with him. This proceeding 
is invariable.’' 

Mr.Yarrell, on behalf of T, C. licyshum. 
Esq., of Carlisle, exhibited the ejeg, the 
young bird of a week old, one of a month 
old, and the adult female of the Dottretl, 
CharadrxUH Morindhta^ Linn., obtained on 
Skiddaw in the summer of l^do. Several 
pairs were breeding in the same locality. 

He also stated that a spec. men of tlie 
ffrey Snipef Macrornntphi>s t/risetfS'y Leurh. 
a young bird of the year, haa been obtained 
near Carlisle in the past ye t. This is the 
third recorded instance of the occurrence of 
the species in England. 

Some notes by Mr. Marlin of a dissection 
of a Vulpine Opossum, Phalauf/ietn Vuijnva, 
Cuv., were read, and are given m the “ Iho- 
cee dings. 

A notice by Dr. RQppell, For. Memb. 

Z. S., of the existence of canine teelb in ao 
Abyssinian Antehpj, Aniilopn ttotnlana, 
Rtipp., was read. It wa.s accowipniiied by 
drawings of the stroocure described in it, 
which were exhibited. 

The following is a translation of Dr.«. 
RuppelFs communication. 

In several Mammalia of the order 
Ruminautia the adult males, and eien some 
females, posse.ss canine teeth, wbi^h are 
more or less developed; to the.se teeth, 
no other use has been attributed than that 
of a weapon of defence. The Camels 
{Cameltcs), the Musk Deer (Mosc/tus). and 
the Muhtjak of India (Cervua Muuijak), 
possess these canine Hath in both .sexes. 

In the red Deer (Cer^S EtapAus), and in 


the rein Deer (Cere. 7\iraHdua)r the adult 
Stales alone are provided with them. 

1 have just ascertained that there is a 
species of Antelope wfiich possesses these 
canine teeth ; tJut in which, by a singular 
anomaly, it is only the young males that 
are furnished with thenp In these too they 
can only be considered i^ the J^ght of half- 
developed genus; for the cartilaginous part 
w Inch covers the palate and the upper jaw 
entirely conceals them. ^ 

It is the ant. montana, which 1 discovered 
in 1824 in the neighbourhosd of Sennaar, 
and„of which I published iu my * Zoological 
Atlas’ the figure of an adult male, that is 
provided, iuits youth, with these auomaliTus 
canine teeth,: the adults of both sexes, and 
the yuuug females, are destitute of them. 
I obiuived, in my last journey in Abyssinia, 
laatiy individuals of this species in the val- 
]cy^ 111 the neighbourhood of Gondar : it is 
tar from rare in that locality, but the jun- 
gles iiiingk'd with thorns, which are its 
favourite retreat, render the chase of it 
eAtrciJielv ddbcult. 

At the time of tlie publication of my de- 
scrqilioii of this new ‘species, in 1826, 1 was 
)io».sessed of only u single adult male, and 
there ‘ were consequently many deficiencies 
iu my account of it. 1 am now enabled to 
add to liottcc that tin* fem;ile!» of this 
specie® are alwiys de-*titate of horns * th.^i 
both sexes liave, in the [groins] two rather 
deep pits covered by a btiH' bundle of white 
bans, and finally that the bpecics live in 
pairs in the v.illeys of the western jmrt of 
Abyssinia, where it takes the place of A/it 
iScUianaf un animal which it exceeds iu si/e 
by neatly one half. These two species arc 
called by the natives Matloqua, by which 
name the .Vbyssinians also dc.sign.'itc the 
Ant. Gfimmiu, vdneh equally constitutes a 
part of the game of that country, so rich 
in dtficrexU foiins of the Ruminant older 
— E. U. 

A nbte by Mr. Martin was subsequently 
read, in winch it was stated that it had once 
occurred to him to observe a rudimentary 
canine in tVie female of a species of 

Deer from South America, the body of 
whir.h bad been sent to the Society’s house 
bv Sir P. firey Kgertou for examination. 
Having noticed an enlargement of the guui 
of the upper jaw, in the situation in which 
a canine tooth might pob:;ihJy be supposed 
to exist, he cut into it, and found the genn 
of a canine tooth, about 3 lines in lengthy 
imbedded in ^he gum, and destitute of 
fling. • 

Jan. 26. — Specimens were exhibited oi 
numerous Birds, chiefly from the Society's 



THE IMPORTANCE OP LORD AUCKLAND’S SCIENTIFIC PARTIES. 671 


collection ; and Mr. Gould, at the request 
of the Chairman, directed the attention 
the Meetinfi^ to those among them which 
he regarded as princ'^ally interesting either 
on account of their novelty $r for the pecu- 
liarity of their form. 

They included the following species of the 
genus Edolius^ Cuv., which were compared 
with numerous odiers placed upon the table 
for that purpose. 

Edolius grondis, Tiungoonni'is, Crishmt, 
and viridescens. 

Of EdoHus Chris mi n very curious charac- 
ter is fui*nishe(f by the long, hair-like, black 
filaments which sprinc* from the. head* and 
measure nearly 4 inches in length. 

, (To be ronthnied.) 


THE INDIA REVIEW. 

Calcutta, ^larch 15, 1837* 

LORD AUCKLAND’S FIFTH SCIEN- 
TIFIC PARTY. 

Tuesday, 14f/i April, 1837. 

On this occasion Dr. O’Shaughnessy 
showed the properties of carbonic acid, and 
Its effects on flame and animal life. QarboniC 
ojkide, carburet ot hydrogen, and the oiehant 
gas or heavy carburet ted hydrogen came under 
explanation, which led to the consideration 
of Davy’s safety lamp which was exhibited, 
Its defects pointed out, and merits substan- 
tiated.* Dr. O’Shnughnessy explained the 
principles of the new galvanfc battery, by 
Mullint'.f The paity then arose and pro- 
ceeded to Mr. Janies Pnusep’s department, 
who, by a small working model of a steam 
engine, traced the origin and described the 
progress of our knowledge in the power of 
steam and its application to mechanical 
purposes. 

Mr. 'William Grant exhibited a contriv- 
ance of his own, which consisted of a little 
metallic drum, open for inspection at one 
Bide, turning upon an axis, between which 
and the diameter of the wheel are introduced 

• We beg to refer those of mir readers who are 
anxious ot becoming thoroughly arquaiuted with 
this question, to the report of ih% i.ommlttee of 
the House of Commons in oQr Review, page 181. 

t Thls'Srtll be found fully described and 
illustrated by drawings at page 409. 


metallic segments of a circle made to fit 
close and move round with ease, having but 
little friction. Between each pairs of these 
(two or three of which arc sufficient) is in- 
troduced a moveable bolt, made like the latch 
of a door, •patching at the end on one side 
and slidin3f*hack when pushed the contrary 
way. By this contrivance a constant and 
even motion is given in one direotisn by the 
introduction of steam between two of Ihesa 
segments just beyond the catch of tlie bolt 
arrives to he cauglit and detached like the 
fifst. A steam engine on this principle is 
deemed by the inventor extremely simple, 
and it is said that Mr. Grnni, had fuimd it 
in England economise stean very much in 
comparison with other engines. 

There were some beautiful specimens of 
dnwmgs of molhisc.a by C.intf»r, and some 
fine oil jiriinting-? exhibited .Resides models of 
guns and iMriyag-S as attnehed to the ai'til- 
ler) , at the iliree piesidcncies, we observed 
several rmxlels of semaphores and tele- 
graphs. The p‘nflVd birds from the .Asiatic 
Society gave rvid.nice of the increasing value 
of that soenty’p museum. We cannot, con- 
clude our notice of H!'>LorfUhip*s interesting 
and msiriujtive partie.s without conveying to 
hi.u the expression of a general feeling ap- 
parently pervading the whole of those enter- 
tained, that a continuance of them will not 
only Hepromotivc of the objects of science, 
but encourage also the mechanical arts. We 
are ourselves convinced that many have been 
excited to study and research on scientific 
subjects who never felt their importance be- 
fore His I.,oidship gave the impulse : such 
ever has been, and ever will be, the mighty 
influence possessed by the ruling power. 
May a similar impulse be given by the heads 
qf the goveniraeuts at the other presidencies! 


ROADS AND PUBLIC WORKS IN 
INDIA. 

The following is an ab.stract statement of 
all important public works which have been 
constructed at Madras and Bombay, or are at 
present in progrcss^such as canals, roads, 
&c. since the year 1^3. 
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MADRAS. 

1815 : 

“The cleAriug of the drain passing .thro\igh 
the esplanade, and the new street ou the 
beach, were completed. 

St. Gage’s chun'h on the Choultry 
Plain, ^also finished. f> 

Const ruction^f a bridge over *the Mam- 
daroota river, c. between Cannanore and 
Cootaparainba ; necessaiy to keep open the 
communication throughout the year, hetween 
the new roa^} from the Western Ghauts and 
Cannanore. 

1818 : 

Improvements of the internal coniTnunica- 
tion in Canara. * 

Construction of abridge over the Pnram- 
boor nidlah, and of a new road between the 
Black To^n and the north. we^it aimroaehes 
to Madras. 

1817 : 

Formation of wells in the lionity of Ma- 
dras. 

A ehapel built at Areot eapaide of contain • 
ing oOO persona ; and one at Poonamalec of 
the same sue. 

1818 : 

Construction of a stone hridee arrow's the 
Madras river at !he\ill<ige of ( ’hiiidrnpettab, 
and sundry luiprovements connected there- 
with. 

Erection of a new observatory^ 

St. Mary’s church at Foil St. George 
reformed and repaired. 

1819 : 

Formation of a road in the Neilgherry 
Hills. 

Fepair.s to the bndgea across the Cauvery. 
at Seringapatarn. 

1820 : 

Rebuilding of the lighthouse at the Presi- 
denev, completed. 

^ 1821 ; 

Building a church for the Alissionary So- 
ciety. 

Erection of a chapel at St. Tliomas’s 
Mount and of a church al Vepejy. 

Erection of a stone bulwaik at Fort 
Bt. George, lo protect the fon and the 
Black Town from the inroads of the sea. 

1822 : 

Erection of bridges at the islainl ol t'amoo- 
dra, in Coimfaatoor. 

The course of the river Vellaur straight- 
ened, with the view of securing a village. 

Reconstruction of the bridge near St. 
Mary’s burial ground, and of the one by the 
hospital gate of the Black Town. 

Construction of a bridge over the swamp 
atMasulipatam ; one half at the expense of 
government, the othe^t that of the inhabL 
tants. 


Scoti'h clmrdh (St. Andrew’s) finished. 
* Coffjpletfon of the stone bulwark, and 
addition of an iron railing. 

1823 ; - 

A new cat fo( tl^e votary nullah; also a 
new bridge, and other works conueoCed 
therewith. 

New laminating rooms for the mint. 

1824 ; 

The opening of a ean«l at Chumnapore. 

Several wells sunk in the/o'irthern division 
of Areot foAhe jiurposes of irrigation. 

Erection of a church at 'J'cllichei ry. 

Excavating and removing tliti shoals in the 
Cooam river, from the burying-ground bridge 
to the Chepauk Bar; and tlience to the. 

W. angle of the burying ground wall at Fort 
St. George ; also securing the bank opposite 
the centrical course of Clive’s Canal near 
the burv uig-giouud bridge, with a bulwark 
of stones. 

Great roJid from Sccuuderaljad to Masuli- 
pat.’im. (This work was continued until 
the year IH.'U, wh'-n, in consequence of its 
expense, the ixo\(‘rnuieTit limited themselves 
to the repair of .sueJi part of the road t$h 
uiigiit be lmpa^s}lbll' for wlieel earriages ; 

Great road from Madras througli the 
Xortbtiii (Hears, to the Dengal frontier. 
f In kS2H this work was discontinued, owing 
to the natuial rO-nd lo< al obstacles of its dura 
tioiii that ]'ornon only of the load Vietween 
Bezwarah and Ellore was to be completed.) 
iMOf* . 

( <m-tr»iction of a tunnel fiom the N. 
E. angle of Fort St. George to the sea, for 
the purpo^f of carrying otf the tilth from 
the lU iek T^iwn. 

1828 : 

A bridge bpilt across the Bonally nullah, 
the boundary of the British and My.sore 
territories, on th( high road from Cannanore 
to ’’dysore and Madras. 

Continuation ot the excavation* of the 
Coorm nver, from the old Female Asylum 
to .Ander'‘Uii's Bridge. 

A^lrain of two arches constructed on the 
west espial j:\de of Black Town near the 
Basin iiiidgc. 

A bridge huilt over the Coonn river, and 
three roads leading to the bridge raised and 
new laid. 

The road across the swamp from the fort 
to the pettah at Masulipatam, repaired. 

1827 : 

Erection of a monument, of a choultry 
and tank, at Goote, and the sinking of 
wells at Putteckondah, in honour of Sir T. 
Muiiro’s meij^ory : in progress. 

Construction o^a bridge across a nullah 
between AlUporam and Oaigaiii^ i]i4ba main 
road through the Northern Ciraars. 
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tBreetion of a stoue bridge over the Jaeklee 
nullah, to secure a permanent oommutvi' 
cation between Kamptee and Nagpore. 

1828: 

Formation of a new roa^ from the Walla^ 
jah bridge, to the bar oii the south side of 
the beach at Madras, annexing safety 
railings and poles, and fortifying the bank 
of the rivar. • 

The mission church in the Black Town 
enlarged and ipiproved. 

The lighthouse in Fort St. (George repair- 
ed. 

Repairs nfade to Anderson’s Bridge. 

Construction of a causeway oyer the ditch 
^t the drawbridge of the Mysore gateway, 
and one over that at the Bangalore gateway 
of the fort of Scringapatani.* 

Formation of a road from Madras to 
Bangalore. (This work has been completed 
to Poonamallee, bu^ beyond that place the 
work has been restricted to the object of 
making it passable for carts and ordnance 
carriages.) 

1828 : 

Military road through Coorg. 

Construction of a culwaPs choultry at 
Jaulnah. 

Erection of a bridge over the »Wootary 
nullah, at Fort St. George. 

The bar of the Coorm rivA- partially 
opened at Chepauk, with a view of obtaining 
a supply of water from the sea by filtration. 

Erection of a wall and cast-iron railing 
round the chuich at St. Thqi^aas’s Mount. 

18 . 10 : 

The construction of an anicut across the 

Kendalseroo river in Nellorc. 

« 

The reform of a portion of the grand 
anicut in the bank of tlie Cavery at 
Trichinopoly. 

The repair of the Bistee Ghaut in Canara. 

BOMBAY. 

1814 : 

The formation of a new road fr#m Baii- 
coote to Mundgaum. 

Repair of the old docks ; the completion 
of the slope in the dockyard for raising 
timber; the rebuilding the slip in the dock- 
yard; the removal of the dam; and the 
forming an prdnance wharf. 

Erection of a church at Surat : finished 
in 1823. 

1815 : 

Foinnation of a road fjnuL Bandorah to 
Gorabunder. 

1816; 

Ereotion of a Scotch church : completed 
in 1816. 


Construction of a chapel at Colahba 
authorized ; is now in progress on a new and 
more simple plan than was at first designed. 

1817 : 

Excavation of a tank at Bohur. 

A chapel propO;^ed to be substituted for 
an unoccupied barrack at Tannah, as a place 
of worship : completed by Goverfiment in 

1826. 9 

1820 : ^ 

The Committee aqueduct for ^supplying 
the lower part of the Black Town with 
fresh water, and the Bycullt^ank, under- 
taken; finished in 1824. 

Captain Hawkins’s plan for draining the 
•flats of Bombay by the Woorlee channel, 
adopted. 

1821 : 

Rm|pes 20,000 expended by a native on 
a quOTy near Byculla, to increa.se the sup- 
ply of water ; also a building for the ac- 
commodation of travellers ; and a large 
tank at Bandrcah in the island of Salsette : 
undertaken and sanctioned by order of 
Go\ eminent. 

A chapel at Poonah authorized in 1823. 

1822: 

A new wharf constructed at the port of 
Bombay. 

1824 : 

Construction of a town hall undertaken : 
not vet completed. 

'1825: 

Military road from the South Mahratta 
country to the coast. 

A church erected at Dapoorlee ; also 
churches in the cast zillah north of the My- 
hce, and at Baroda, and a Roman Catholic 
chapel at Colohba. 

Road from Na.ssick to Bhewndy : in pro- 
gress. 

1826 : 

Improvement of Sion causeway. 

A chain suspension bridge over the Mol- 
la river applied for by Government; a wood- 
en bridge at less cost Bubstitute.d in 1830. 

Constanction of a new observatory sanc- 
tioned : finished in 1830. 

Construction of a church at Mhow 
authorized. 

1827 : 

Improvement of the Bhore Ohaut pro- 
posed ; Captain Hughes’s plan for con- 
structing a road up it to Poona accepted : 
the work in progress. ^ 

A church built at Kirkhee. 

Road from Malliguum to Surat, finished. 

1828 : 

Construction of bungalows at Malabar 
Point, and formation of a botanical garden 
at Dapooree, undertaken : not yet completed. 
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]831 : 

Sanction and subscription of Government 

for a church to be erected at BycuUa by the 
inhabitants of Bombay." 

The following are the surveys since 1813.' 

TRIANGULATION. 

** Since the year 1814 the Mcridjonal Arc 
has been extended from Daumergidda to 
Seronj by ColotiA Lambton and Captain 
Everest, b&ng in distance north and south 
six degrees of latitude. 

A tract of cohntry has also been triangu- 
lated in the Nizam^S dominions, of the ex- 
tent of abont 30,000 square miles, by Colo- 
nel Lambton and Captain Everest. 

A chain of triangles has been carried from 
Seronj to within 30 miles of Calcutta, e dis- 
tance of about 12*^ of longitude, f® the 
purpose of connecting that place with the 
Meridional Arc; the position of all the 
principal towms in the line of route has 
also been determined. 

TRIGONOMETRICAL SURVEYS 
which are connected by Triangulation with 
the Meridional Arc : 

Madras Presidency ; 

Square Mile*- 


Travancore and Cochin .... 10,000 

South Coimhatoor 4,000 

Dindigul 1,800 

Trichinopoly 3,000 

Koorg 2,200 

Soonda and Balgy 2,100 

Guntoor 5,000 

Masulipatam 5,000 

Rajahmundry and Elloor. . . . 7,000 

Vizagapatam 6,000 

Part of the Nizam’s dominions 13,000 


Bombay Presidency: 

The Deccan Survey as far as i 
it is finished comprehends • 
Dharwar ; the rajah of Sat- I 
tara’s dominions ; the rajah ! t * 
of Kolapore’s dominions, ; ^ ’ 
&c. ; the Northern and Sou- ' 
them Concan ; partofPoo- 
nah, Bombay, &c 


Bengal Presidency , 

Bhopal 7,000 

Bundelcund 16,000 

The country between Bundel- 
cund and Palamow 9,000 

Benares.. 3,000 

The Dooab 2,500 

Burdwan 4,000 


TRIGONOMETRICAL SURVEYS ; 
but which are not connected with the Meri- 
dional Arc ; 


Square Miles. 


•Mountainous Districts 1 6,000 

Ajmere 4,000 

Hurriana 3,500 

Part of the Suqderbunas .... 800 

Assam 15,000 

Sylhet 4,000 

Munnipoor 5,000 

Chittagong «. . . • 4,000 

Cuttack 6,000 

Part of Kattywar and Guj^sat 9,000 

Bhoj 4,000 

Kandcish 7,000 


RECENT INVENTIONS MERITINff 
THE ATTENTION OF THE PEOPLE 
OF INDIA. 

The first of these is the successful con- 
struction of a steam carriage. Hancock's 
automaton” is described in our present 
number and illustrated by a drawing. If such 
a one was constructed here, and suspension 
bridges were thrown over the flifferent 
livers, fyisseiiffers might be conveyed with 
safety from Calcutta to Benares in 48 hours, 
and from this capital to Bomliay in about 
three days and a half. It is said that Dr. 
Church has built a locomotive carriage, to 
which wc alluded in our last, which is also 
considered funy effective and satisfactory ; 
the specification^ of which, embracing many 
important matters, will appear in a future 
number. We have only to add that the 
fact is now established, that steam may be 
safely and ccoiiomicHlly employed as an 
effjective substitute for horses, steam coaches 
being now employed in the ordinary transit 
of stage ooarhes on the turnpike roads in 
England. The next point to which wo 
would call the attention of our readers is 
yie great improvements in aerostation : 
one article will be found in our present 
number on this rubject, which states, on 
grounds extremely plausible, that this 
country affords peculiar facilities for the 
management of balloons. In our last num- 
ber it was shown that surveyors and archi- 
tects could now v^th great facility take cor- 
rect plans of noblemen's estates by ascend- 
ing in a balloon. 
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BRETT’S AND THE FEVER IIOSj 
PITALS. 

t 

It is now nearly two years since it was 
projected to establish a Fever Hospital 
uniting tlvp advantages of medical advice 
and of attention to the personal comforts 
of the native •population of Calcutta. In 
May 1835, the subject was brought 
forward at ,a meeting of the governors 
of the Native Hospital, and subseipiently 
jp committee was ajipointed at a public 
meeting at the Town IIoll, to carry the 
objects into execution. But the public 
are ignorant of ibe plans adopted and 
of what has been efreeted, saving the 
success of collecting Rs. .‘ill, 000 towards 
that laudable end. Thus, while the commit- 
tee have been deliberating, niu.ny poor 
have suffered from such affections as 
tumours, cancers, stone, affections of 
the eye, and nuiiieroub other ills to 
which the human frame is subject.^ It pro- 
bably never did occur to the committee 
that every day they postpon’eJ their 
determination there was some poor fellow- 
creature lingeiingin pain and agony ; while 
many families were losing their only sup- 
port by the death of a parent, a husband, or 
a friend. * 

Surely with such innuuferah^f; plans of 
other in.'-titutioiis before them in other coun- 
tries and in other situations in India, found- 
ed by our benevolent medical brethren, there 
were not so many ihtficulties as to occasion 
this extraordinary jirocrastinatioii. We must 
confess that it is unaccountable to us, and we 
can only ascribe the delay to what is asserted 
to be the case in all public committee at- 
tempts within the Maliratta ditch, to jiromote * 
the public good, that there is something per- 
vading this locality which tends to blight 
success on all occasions. Under these cir- 
cninstances we are glad of an early opportu- 
nity of introducingto the notk^e of the public 
the effort of a mofussillte coming among us. 
In the short space of ene month, Mr. Brett 
has effected by his laudable and spirited ex- 
ertions what has been attempted and unac- 


complished in nearly two years by the com- 
mittee to whom we have alluded. 

We present our readers with an account 
of a 2 >ub]ic meeting convened at the Town 
hall, wh^ch shows that Mr. Brett ba.s suc- 
ceeded bsyond all doubt In establishing a 
Hospital, which has not 'Jpnly awakened a 
lively interest in the minds of the native com- 
munity in its favour, and promoted exten- 
sive relief to the (ihysical mUefles of the poor, 
but we have no doubt will give au electric 
^ shock to every member of the Fever Com- 
mittee to spur them on ; telling them 
each and all to ponder no longer, but to 
worki^The sentiments of Lord Auckland on 
Brett*sHospital will be read with pleasure as 
the testimony he bears to Mr. Brett’s acti- 
vity of mind will be encouraging others to 
emulate that bright example. What was 
jt but a similar activity of mind which 
enabled .Astley Cooiier, John Bell, 
Liston, Louis, Dupuytreii, £kc. to raise sur- 
gery in Europe to a scieucc. 

llis Lordship’s high opinion and approba- 
tion of Mr. Brett's exertions is evident, and 
His Loidship’s bcnevoljnt disposition to 
Buppoil wliat IS good is also obvious. But he 
thiiik:> that Mr. Rictt’s juopo&itions do not 
possess more merit than other jdans which 
have been pri>jc*otcd. We would, with defer- 
ence, ob.-scrve however, that there is a wide 
diffciciicc between u projected jilan, and one 
actually brought into opt ration by individual 
exertion. There* is a great difference be- 
tween deliberation for years about doing 
good and at once setting about that good! — 
Much nyist be said also for tried profes- 
sional attuiiiinents, for experience, for 
ingenuity in all the circumstantials which 
are ludisjieiisahle to render au enterpiize suc- 
cessful ill its issue ? Much is to be said 
also for qualiticatioris in the native 
languages. It is by these weans that 
Mr. Brett has obtained that knowledgte of 
the customs, habits, prejudices, and so forth 
of the natives, which, united to a bene- 
volent deportment and successful practice 
in all departments of his profession, have 
enabled him to obtain that confidence in 
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80 short a time^ and to establish that cele> 
brity of his hospital which now exists, so 
that patients come actually from several 
marches distant for relief. Mr. Brett's suc- 
cess, alone, owing t^bis extraordinary zeal, is 
sufficient to entitle his measures to tCeiughest 
support, patronage, and confidence of the 

exalted head of ^le Government. 

c 


A VISIT TO MR. CROSSE, AT HIS RE- 
SIDENCE ON THE QUANTOCK 

HILLS, SOMERSET. 

We extract a valuable communication 
from Sir R. Pliillips to the scientific institu- 
tion lately established at Brighton, descrip- 
tive of a visit to the celebrated mineralogist 
Mr. Crosse. The imperfect notices hitherto 
given of Mr. Crosse's extraordinary experi- 
ments will render the present communica- 
tion valuable, as it will excite the wonder of 
our scientific friends. 

“ On reaching the handsome mansion of 
Mr. Crosse, situated in an undulating park, 
studded with trees of great bulk and age, I 
was received with much piditcness, and 
found that 1 was the first visitor from Bris- 
tol. As I was preparing to retain niy 
conveyance to convey me back to Bridge- 
water, I was requested to return it, and 
pressed to stay to dinner and take a bed. 
Breakfast being well served, Mr. Crosse 
then conducted me into a large and lofty 
apartment, built for a music-room, with a 
capital organ' m the gallery, but 1 could 
look at nothing but the 7 or 8 tables which 
filled the area of the room, covered with 
extensive voltaic batteries of all forms, 
sizes, and extents. They resembled batta- 
lions of soldiers in exact rank and file, and 
seemed innumerable. They were in inariy 
forms, some in porcelain troughs of the 
usual construction, some like tlfc (yiuronnps 
des tosses, others cylindrical, some in pairs 
ofgla-8 vessels, with double, metallic cylin- 
ders ; besides them, others of jjlaas jars, 
with stripes of copper and zinc. Altogether 
there were 500 voltaic pairs nr work in this 
great room, and in other looms about .500 
ready forfiew experiments. It seemed like 
a great magazine for voltaic puqjoses. 

*' There are also two arge workshops, 
with furnaces, tools, and implements of ail 
description, as much ai would load two or 
three waggons. 


** In the great room there is also a very 
large electrical machine, with a 20-inch 
cylinder, and a smaller one, and in several 
cases all the apparatus ill perfect condition, 
as described in tRc best books on electricity. 
The prime conductor stood on glass legs, 
two fbet high, and there was a medical dis- 
charger on a glass leg of ^five feet. No- 
thing could be in finer order, and no private 
electrician in the world could, .perhaps, 
show a greener variety, bcfiTi for experi- 
ments and amusement. 

“ Beneath the mahogany ‘cover of a 
table, 'on w.hii*h stood the prime conductor, 
&c., was enclosed a magiuficent battery of 
50 jars, combining 7.‘5 square feet of coat- 
ing. Its constniction, by Cuthbertson, was 
in all reflects mo^t perfect. To charge it 
required 2.'^0 vigorous turns of the wheel, 
and its discharge mode a report as load as 
a blunderbuss. It fuses and disperses wires 
of various metals ; and the walls of the 
apartment are covered with framed impres- 
sions of the radiotions from the explosion 
taken at sundry periods. Mr. Crus.se struck 
one while I was present, and he has pro- 
mised me one as an electrical curiosity ^and 
a memento of my visit. 

“ But Mr. Crosse's greatest electrical 
curiosity was his apparatus for nieasunng, 
collecting, and operating with, atmospheric 
electricity. He collects it by wires, of 
the Ifith of an inch, extended from elevated 
poles to poles, or fiom tiees to trees, in bis 
grounds and^ark. The wires are insulated 
by means of glass tubes well contrived for 
the purpose. At present Jie has about a 
quarter of a mile of wire spread abroad, and 
in general ^ibouV the third of a mile. A 
French gentleman had reported to the sec- 
tion at Bri>t(>I, that the wires extended twen- 
ty mile's, filling the entire neighbourhood 
with thunder and lightning, to the great ter- 
ror of the peasantry, who, in consequence 
left Mr. Crosse in the free enjoyment of 
his garf.e and rabbits. Tins exaggeration 
Mr. CiOFse laughed at most heartily, 
though he. acknowledged that he knew that 
no small terror prevailed in regard to him 
and his experiments, 

** The wires are, connected with an appa- 
ratus in a window of his organ gallery, 
which may he detached at pleasure, when 
too violent, by simply turning an insulated 
lever; but in moderate strength it maybe 
conducted to 'a hall siisjiended over the 
great battery, which, connected with it, la 
charged rapidly r and .IB then diachiMrged by 
means of an universal discharger. Ho told 
me that sometimes the current woe so great 
as to charge and discharge the great batterv 
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20 times in a minute, with reports as loud 
as «annon, which, bain^ continuous, were# 
so terrible to strangers that they always 
fled, while every one expected the destruc- 
tion of himself ana premises. He was, 
however, he said, used* to it, and knew 
how to manage and control it ; but when it 
got into a passion, he coolly turned hia in- 
sulating levar, aili conducted the lightning 
into the ground. It was a damp day, and 
we regtetteU the our courage could not he 
put to the test. « 

“ Every thing about this part of Mr. 
Crosse’s apparatus is perfect, and much of 
it his owu contrivance, for he is clever ia all 
inQfihanical arrangements, and has been 
unwearied in his application, almost night 
and day, for years past. 1 learned, too, 
that in the purchase and fitting of his ap- 
paratus, he has expended nearly :£'3,0‘i)0, 
although m most cases he is his own ma- 
nipulator, carpenter, smith, copper-smith, 
tiC, 

■‘About 12, Professor Sedgwick arrived* 
and in the afternoon one or two others, besides 
seven or eight gentlemen of the ncighbour- 
hooil, who had been invited to meet us at 
dinner, for Mr. Oosse unites to the rank 
of Enquire that of a <’ountry magistrate, in 
the duties of which he is respected alike for 
his humanity to the poor, and for Ijis libe- 
ral opinions in politics. Mrs. Crosse 1 had 
not the pleasure of seeing, one of the sons 
bung ill. Mr. Crosse himself was educated 
at Oxf'Td, nnd his second son holds the liv- 
ing of Brotor.dcld. He is inastet of all his 
I liner’s experiments, nnd, in spite of the 
complaints of an Oxford cducafioii, I found 
in a tu be a very expert mathematician, well 
uud, and variously accoinplksfied. At seven 
o’clock wc enjoyed a dinner as well served 
as I ever saw any state-dinner in London, and 
beds being reserved for Professor Sedgwick 
and myself, we next morning renewed 
our survey, previous to fresh arrivals ; and 
I took notes of every thing connected with 
bis aqueous voltaic batteries, in the following 
order, errors excepted : — 

*' 1. A battery of 100 pairs, of2r> square 
inches charged like all the rest with water, 
operating on cups containing I oz. of car- 
bonate of'harytcfi and powdered sulphate of 
alumiue intended to form sulphate of bary- 
tes at the positive pole and crystals of alu- 
mine at the negative. 

2. A battery of 11 cylind^eal pairs, 12 
imdies by 4. This, by operating six months 
on flnate of silver, had pigiduced large 
hesahedral crystals at the negative pole, 
and crystals of silioa and chalcedony at the 
positive. 


“ .3. A battery of 100 pairs, of 4 square 
inches, operating on slate 832, and platina 
3, to produce hexagonal crystals at the 
positive pole. 

“ 4. A battery of 100 pairs, 5 inches 
square, opemting on nitr^e of silver and 
copper, to produce malacWfe at the positive 
pole ; at th^ negative pole, crystals already 
appear with decided angles a^d faces. 

“ r>. A battery of 16 pairE^ of 2 inches, 
in small glass jars, actingon a weak Solution 
of nitrate of silver, nnd already producing a 
comjiact vegetation of native silver. 

6. “A battery, esteemed his best, of 813 
pairs, 5 inches, insulated on glass plates on 
d?al liars, coated with cement, and so slightly 
oxyd.iled by water a.^ to rccpiiie cleaning 
but once or twiec a year by pumping on 
them. 1 felt the cflVct of 458 p?lfl*3 in 
careless order and frnpcifcctly liquidated, 
and they gave only some tinglings, but this 
power in a few weeks produces decided 
effects. 

“ 7. A battery of 12 p-airs, 25 inches zinc 
and 36 copper, eliarged 2 months before 
with w'ater, and acting on a solution of ni- 
trate of silver, poured on green botlle^glass 
coarsely powdered. It had already pro- 
duced a vegetation of sih er at the po.sitive 
pole. 

A battery of lot) .galley-pots, with 
«cmi-circular[>late.s of H inch radius placed 
on glass jd'itcs, ami acting for five months, 
through a small jiieee of Bridgewater po- 
rous hrii k, on a solution of silex and potash. 
1 saw at the jiolc .small crystals of quartz. 

“ f). A battery of .30 pairs,, similar to No. 
8, acting since .lidy 27, on a mixture, in a 
mortar, of sul])luite of lead, of white o.xide, 
of antimony, of siiljdiatc of copper, and of 
green Milplirile of iion ^205 giains), and 
three times the wliolc of green bottle-glass 
(615 graiiih). Tbe icsult has been in five 
weeks, a preeipitalion, on tlie negative wire, 
of pure copper in two days, and crystallized 
iron pyrito iii four days. It had been ex- 
pected to produce sulphuret'; of lead, cop- 
per, and antimony, by dcjiriving the sul- 
phates of their oxygen. On August 10th 
^nd 2Bth, 25 grains and 40 grains of sul- 
phate of iron were added. 

“ 10. A battery of 5 jars, with plates of 
different metals, as two copper and platiua, 
one of lead and lead, and one silver and 
iron, and one copper and lead. — Expeil- 
mental. 

“ 11, 12, and 13. About 200 pairs, in 
three batteries, working in a dark room, of 
which 1 took no note. 

“ While 1 was an inmate with Mr Croaoe, 
we had various conversations about the 
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power wbich he employed. 1 had in some 
degree Anticipated his di^uuf by hazarding 
in the last edition of my ‘ Million of Facts,* 
1835, an assertion that, inasmuch as metals 
arc found in only a luLxed or contused state 
}n different roc^, among which a galvanic 
action on air W water would ^neccb««unly 
arise, long time would generat^i the com- 
pound matrieJ^ of metuls ; but I did not 
regard this puDlic anUeipaiiou as any infer- 
ence w^fth bis original merits, and I was 
deeply penetrated by the view of his labours, 
and the exfTfcnse and zeal with which he had 
prosecuted his experiments. "Vet he had a 
round conductor for a minimum of power, 
instead of a combination of Hat or poralLd 
ones for a maximum. And he could not 
help talking about the fluid, and soine oiiier 
fancil^ of the elder electricians, who invent- 
ed their doctrines betoic it was suspected, 
that air was a compound, and that such 
active powers as oxygen, uitiogcn, hydro- 
gen, and their definite nunuiical co-mix- 
tures, conferred ineciiauical character on 
the most refined operations of nataic. 

** He instructed me in the fact that In^ 
batteries performed four tiiiKS the duty in 
those hours in the morning, fioin 7 to 11, 
when the great laboratory of r.atuie is e\ Giv- 
ing the most oxygen, than in the same pe- 
riod in the evening, when we may iiu||^e 
the contrary effect takes place. He cOTBi- 
dered the air us so ,non-eltctf ic‘ in damp 
. weather, that no plate of air, lying between 
the coating of a cloud and the earth, ciiuld 
then be disturbed, and he stafed to me as 
a general fact that the earth is always posi- 
tively electrified. 

“ On my part I enlarged to him and his 
son on the universality of inaticr and mo- 
tion in producing all material phenomena, 
independently of the whimbical powers in- 
vented iu ages when he would have been 
burnt for a magician, and in this way 1 
endeavoured to return the various informa- 
tion which be had so unreservedly imparted 
to me. 1 impressed on him t^iat all this 
creative energy of atom was merely a dis- 
play of developments by the great motions 
of the earth as they affect the excitable parts 
of different solid bodies ; the results ol 
which are necessarily regular, and their 
ultimate laws of re-action and combination 
also regular, so as to produce that universal 
harmony which surprizes beings w ho, in 
eternal Jime, live and observe within only a 
unit of lime. Hence that terrestrial galva- 
nism arising from the operations of the in- 
ternal frictions and varied pressures called 
heat ; hence those factious productiona of 
metallic matricea and crystalline forms 
resulting from refined and subtle actions 


which confer electrical and galvanic effects, 
*w^here different substances are proxiinately 
opposed ; hence magnetism itself tangentally 
displayed as a Fesultai^^ of terrestrial cur- 
rents of electricity,? hence the fluctuations 
of the phenomena from obliquity of the 
axis of rotation w hich, in regard to the axis 
of the orbit, generates two variable direc- 
tions of niassive pressure*, hence, in fine, 
the wisdom displayed by Mr. Crosse in 
resorting to the tnodus op^mandi of nature 
in his att^ipts to imitate her most curi- 
ous productions. 

Observing that continual fresh arrivals 
reuSerednt ineligible for me to prolong my 
visit, I proceeded to Taunton, a distance*of 
six or sewn miles, the nearest place at 
which a stranger can meet with public 
accommodation.’* — Lancet^ Oct. 1836. 


PUBLIC MEETING AT THE TOWN 
HALL. 

1 l/A March. 1837. 

The Veiit rable .\rchdeacon Dcaltry wax 
callefV to the chair. 

On the np( ning of the proceedings the 
chairman oIaf rved that it would have been 

Well 111 the first iiistmice to have submit- 
ted the propo.sition for the establishment of 
Mr. Brctt'a Hospital to the District Charita- 
ble Committee and to have solicited its sup- 
port, which no doubt would have been granted 
on the great utility of the Hospital being fully 
proved to that committee. He waa himself 
ready to give it his most strenuous support. 
Mr. Drummond observed that a committee 
had been sitting for sometime past for the 
purpose of establishing a fever hospital, for 
which public contributions had been obtained 
as well as the co-operation of the Government, 
and he thought the proposition for establish, 
ing another hospital premature and likely 
to interfere with the one projected. He 
had the sentiments of Lord Auckland on 
the subject, which he would read to the 
meeting. (Here Mr. Drummond read the 
following letter from his Lordship.) 

c 

** I will not bead a subscriptiojii as seem* 
to be desired, for a General Hospital, though 
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1 «m willing, by a imall donation to the 
eatablUhment in the Chitpore Road, Ip 
afford to Dr. Brett some assistance in his 
commendable attemgt to give medical and 
surgical relief to the ponre? classes of the 
inhabitants of Calcutta. 

I see nothing in his plan, beyond the 
activity of hia own personal exertions to 
distinguish it that of other institutions 
established or projected fo.* the same 
purposes ; and until the information which I 
hope shortly to see collected in regard to 
m shall be fully before me, I ‘woufd not 
pledge my opinion further than I have al- 
ready done upon the objects of this kind to 
which support may be most advantageously 
given.’’ 

Mr. Brett believed it was an arknow- 
ledged principle of the Government not to 
interfere with such establishments!, hut leave 
them in the hands of the. public. The object 
was therefore to lay before the meeting 
documents proving the utility of the hos- 
pital, and to seek the public sand ion. 

The chairman desired the pio'-jieetL.h tn 
be read. • 

Mr. Corby n rose and said that, when Mr 
Brett first instituted his hospital, he had 
taken the same views of the subject 
as those alluded to by Mr. Dniinmoiul, 
that it would interfere with* the plan o( 
the projected fever hospital; but when he 
visited the hospital, and saw the iininense 
extent of good done, and the popularity 
It had attained among the native com- 
munity, his sentiments were alfogelhcr 
changed, nor did he hesitate to say 
that it would be cruel to tlie idflicted 
poor to shut the doors of such an in- 
Vitution where so many had obtained 
relief ; when he fMr. Corbyn' remem- 
bered the slow pace with which the Fe- 
ver Committee moved, he thought it would 
be cruel to wait for any measures from 
them. He hoped however, when that com- 
mittee witnessed the ■* great public bene- 
6t derived from this hospital, •the confidence 
of the people in it, and the trigisccndant abi- 
lities of Mr. Brett, fhey would be the 
first to step forward to bring it within 


their plan and give it their support. When 
Mr. Corbyn considered that the only support . 
ersof the hospital were two benevolent indivi- 
duals, Gourmohun Dcy and Mr. Manuk, whom 
he had the happiness to see at the meeting, 
he dreaded lest this valuable institution should 
cease formant of contributions, and it was 
therefore the imperative* dut^ of those 
^present to use every exertion in their power 
to obtain public countenance and sup- 
port. » 

Mr. Brett disclaimed all intention of 
^iterfering with other institutions. There 
was an immense field of good and much 
had already been done. Would the public 
now listen to the calls of the afflictcdT 
and come forward witli its support. 

(Mr. Brett) considered that the most effee • 
tual mode of proceeding w'as that of shew- 
ing the extent of benefit to be derived, by 
actual experiment, as was demonstrated m 
this initance, and then to call upon the 
heiiexoldit pnllu for its support^ 'He 
would be delichted if tlie Fever IIos 
pita! Committee would take up the institu- 
lion , all nr wis-bctl was that, as the. hospital 
euibraeed all the objecls which the Fevei 
I lo.^pitiil Committee had in view, and tnoiv , 
and as it. was established on the only pun- 
f:ij»les W'liieli were caleulated to insure the 
conlideiiee of the natives, that the Fever 
Hospital Coupnittec .should call it their own 
and adopt it. It xv.ia not hus hospital but 
the publii'V. He totally disclaimed all 
personal interest in the alfair. Mr. 
Brett was tuily aware of the bent 
volent intentions of Lord Auckland, ascon 
vcyed by Dr. Drummond, be knew also that 
the pre^Liit iiuctintr, and Dr. Drunimoud 
amongst t/Ic rest, were unainiuous in one 
object, viy. benevolence. He .also waa 
, aware of the Aulidcacon's good intention 
in lulling the subject broii^ibt befoie the Dis- 
trict Charitable Comm}lt**e, but still he 
sought this oppoiiiiMitv for obimning the 
public sanction and snpj'ort to his effoitj 

llev. Mr. Boa? observed it was lamentable 
to witness tin* opposition wath whith genius 
bad to contend, but that it would always 
ultimately gam its aRcenricncy, and triumph 
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over all obstacles. He considered that tha^ 
offer which had been made by Dr. Brett of 
his hospital to the Fever Hospital Com- 
mittee would be one of the greatest boons 
which had been conferred on that insti- 
tution. Mr. Boaz had been struc^very for- 
cibly with two ^important poittts In the 
success of *^thist'Undertaking, viz. first the 
site on which it was to be faunded, and se-^ 
condly securiqj^ the confidence of the peo- 
ple ; both these important objects had been 
obtained in Dr. Brett’s case. The only ob- 
jection which had been placed before tlpr 
meeting to its establishmeut w'as its interfer- 
ence with the projected fever hospital. This 
objection should not in his ojnnion out- 
weigh the benefit of the two important ob- 
jects already attained ; besides, that institu- 
tion had now been fifteen months before 
the public without any practical good re- 
sulting, nor was it so popular as could be 
desired, owing to this remissness with 
the native community, in comfirmation of 
which assertion he would appeal to the 
native gentleman present. 

Gourmohuu Dey nodded assent. 

Mr. Jacob had visited Mr. Brett’s hospital • 
bethought ithadbeene&Labli'hedin the fittest 
site possible for such an in.stitution. He had 
been in various parts of Calcutta and had 
made a point of enquiring of the natives 
their opinion of the institution, and the reply 
invariably given was that it w'as a most 
valuable institution. He thought it should 
be established without delay, and that be- 
cause it was promoting extensive good. 

The following resolutions were then put 
and unanimously adopted. 

That this meeting higldy approves of 
the generous, disinterested, and succcsbful 


labours of Dr. Brett in his endeavours to 
relieve the miseries of the indigent native 
population of Calcutta, and in his efforts 
to establish a native hospital. 

^ 2. That while this meeting is impressed 

with the importance of such an institution, 
remembering that a similar one has been 
some time in contemplation and may soon 
^ be matured under the auspices of the Dis* 
trict Charitable Society, it recommends that 
the subject be brought under consideration 
of that Society before any further steps be 
taken for t*lie permanent establishment ^ 
Or. Brett’s institution. 

3. In the meanwhile, to prevent the pos- 
sibility of the natives being deprived of the 
advantages of the present institution, tho 
meeting recommends it as an object worthy 
the confidence and support of the public, 
that subscriptions and donations be solicited 
to carry 'on its operation. 

The thanks of the meeting were then 
voted to the chairman, for his conduct in 
the chivr. 

Subscriptions and donations will be cheer- 
fully received by the Venerable tlie Archdea- 
con, and Reverend T. Boaz, Union Chapel, 
Dunumtoliali, by Messrs, Corbyn, Joeob, 
and Brett, H. Manuk, Esq., and Baboo 
Gourmohuu Dey. 


j. langstaff,-t:sguire. 

1j¥/ Member^ Medical Board. 

It is said that Mr. Langataff, in conse- 
quence of recent indisposition, will proceed 
forthwith to the isle of France and New 
South Wales, whence, it is probable, he will 
return to Europe. 


PROGRESS OF SCIENCE, 

AS APPLICABLE TO 1 H L AIMS AND M A MJ FAC I'U RES , TO COMMERCE 
. AND JO AGRICULTURE. 


1MPR0\ ED MODES OF PREPAR- the entire losa*of the volatile mailer, two 

ING CHARCOAL. modes have been contrived, in either of 

■ ■■ - which tlie quahuty^ol charcoal obtained 

In cooseqivence of the great waste of char- may be aJi]io»t as large as in iron cylinders, 

coal, m the usual mode of preparaiioi), and the volatile matteis may be collected. 
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The first of these is befit suited to the hsrd 
woodb wlurh rontaiii but little lesinousmaiier. 
This opeialion is perionned in a kiln o I life 
shape ot n cylinder, or rather a truncated cone 
whose largei ba<so iipperinoxt. It may he 
built ol sods 01 len.icij>iiS!i eai ill above the 
natural siirluce oi ihe ‘‘Oil, hut may he moie 
r onvenieutly :iavalLMl to mucIi a deptu that’ 
tlieeailli Iiiioaii out nuiy sei ve to lonii the 
upper panned ih^ eiiclo-uie. In lueoolyiii- 
siarice 111 vvhicli we have setMi it employed in 
lilts counli y, namely, ai tlie ^Ve<l l^oint loan- 
d»y, ihe excdva'iSon is lined with hrick. 

^ Jn order lo ad nit air to the kiln, when 
made l y ext dvatieii, ior the purpose ol 
man tHiniiiK ifie t omhnfelion, tubes ot eaithen- 
w.iie or cast iron aie (Mined dowij ho* tile 
Sj^itare ot the (;iound to the boltom oi the 
excavation : Ih'^-e lie behind the liuini;, and 
au; eilliei pas^i d tliioui;li it near the holloin, 
ui eniei Small hue'; vaults, wlneii communi- 
cate vvn h the iniciioi ol li'c kiln. The kilii 
may he cIosMlai top by a covei made of slu et 
iron . lo kii ppoi I w liH h , hen i ht huini; not 
<d pnik. a iitiK ot biuks must he placed 
around li.u lop o‘ i'k » xi ivaixui. The ( over 
musi exie lid on a 1 1 '•1 les iliin'or h in imdies 
hejofid the opemnir ol llie kiln, lit order lo 
have a surin lent suppott lo this cover theie 
are seve at opeuiiu''. ori« at iht: ((litre, the 
other, s near the circumleieiice. 'riiroiii;li 
ear ii ol these a shoil to tie or tine ol sheer non 
passes, nriiJ ihe -evtuil lubes aie luioisiied 
wnli stoppers ol I’on. ♦ 

"lilt* size (lesnihed by Dumas is tt t. feet. 
(I'lencli, in di.niteler, anil iiuic f-^ei drep. 
'TliectrUiai lube is IMO* luches in diameter, 
'i'he number ol ihese at the ( ireuinfcicncc is 
foui,e. (h loin luches m diaim ter. 

To It use I at the West l‘o nt Found* y is 
twelve fe(*l in diimetei and nn^e feet deep. 

Jii Older lo erjudeuse the volatile loalici, 
otic opr iiri*; ’s m ide in the linii^t^ ncai tlie lop 
ol the Hilii to which a tube of Cast iron oi 
earihenwaic is .ifiphed, riiK^luh^ cotniiioiii- 
caits vviih a, small chamiiei hudi rd loick, 
ahout <*i;hieen inches lorn;, a toot in widlh, 
arol filMfn lurhcs hi.;h, ('U’eiiiip alioiil the 
lui Idle of Ils heu;lil. F'Om Uie lop of tins 
ciiamijei priu et'ds apipcoi sherli oo, won h, 
atler risirn; vertically lo ir i i live ‘vet, .issuines 
a hoji/onial •di'Ci I on lor ahout fineen feet 
more; at this rlis .nice there is nojearol 
file, and the rest ol tue |iipft may he of wood, 

1 he extension of ihe pipe communicaies 
wiMi .1 condeii'.iim apparatus on the priiu iple 
of Woolf, hut winch may he foimed of com- 
mon barrels. 

InrlurRini; the kiln with wood, a post 
whose lieifilit Is equal to the depth of the 
excavation is set up in the middle, ami sup- 
ported in its place hy a heap of ffas;menis of 
cliareoal. A niimhei of the huger lorrs are 
chftseri and laid rin ilie bottom of ihe kiln in 
such a manner as lo toiin ludia^^g Hues, ter- 
minaiing*ai the places when the atr tubes p,i «8 
through the lining* Across thgse a hoiizontal 
layer of logs is laid. The* radiating logs must 
neither touch the post or the lining of the 
kiln ; the tecontlary layers extend from the 


one to the other. Layers are then placed in 
bllcce^slun in such a manner as to leave as 
little empty space as po^sitd*;, pailicu* 
l.irly near the cin‘umfer<*rice uniil Ihe kiln 
IS filled. 1 lie kiln liuvirig been charged, 
the po-i is diawn out of tue middle, the cover 
^ set in Its place, and ro.ii*‘d lo the dcplli of 
' taol less t uifi iwo inches with dry eaiili. 

The stAjpers bciiif? withdrawn from the 
flues in trie cover, lighted ^‘Imrcoal is poured 
down through the miildlc^tube ; . this falls 
thiough the space left by the p(;p>t. to the 
heap of charcoal by which it w'as steadied, 
niid sets It onfiie Ihe central flue is then 
tightly closed, in order thiit the draught 
may be directed towaids the outside ot the 
mass of wood. In oidcr tii ma' c the joint of 
Hip stopper tiglit, It IS luted with plastic clay, 
“e other flues hcgiii lo discharge smoke, 
■which IS suiouiidcd h} flame. As soon as the 
flainc|ccases to have a blue colour and becomes 
white and clomlcd, the flues have their stoppers 
loosely applied to them, and the openings of 
the descending air tubes aie diminished. Ihe 
diaught will thus he directed to thfe condens- 
ing apparatus. But if the collection of the 
acul be not intended, the lubes in the cover 
arc hut partially closed The combustion may 
be rcguhited within the kiln by the air tubes 
and those in the cover. Thus, too rapid an 
action ill anyone part may be checked by coixi- 
pletclv i losing the st*veral air tubes and the 
()[ipositc flue ; and if it be too slow these 
must be opened as far as possible until the 
action be icstored. 

r<»r a kiln ten by nine, the operation occu- 
pies fi oin sixty to eighty hours, and is k nown to 
he complete when the Ufjper layer of wood ap- 
pears to be iiiciiiidcscciit ; when this has taken 
place, the stoppers of all ihe openings except 
that of the central flue are removed for a 
slioit time, and a quantity of hydrogen will 
be expelled, whch, if it docs not injure the quan- 
tity ot chai coal would render It less saleable. 
As soon as the peculiar flame of hydrogen 
ceases, all the opening, both of the air tubes 
and flues, must be dosed by shutting their 
stO| pers with clay, and covering them -with 
caps of slieetiion containing clay. Ihe dry 
earth is icmoved from the cover, and it is plas- 
teicd with caith mixed with water. Ihe 
charcoal tt.us shut up will take sixty to eighty 
hours to cool. 

A plan apd section of this description of 
kiln IS represented iu plate vui, figs. 1, 2, 3, 
4, and 5. 

tig 1, and 2, being plan and section of one 
formed iu au excavai ion. and 

Fig. 3, and 4, of one built above ground. 

Fig. 5, cover of sheet iron applicable to 
either 

A. Interior of kiln. 

B. Wall, or lining of enrih. • 

C. Chamber in which the tar may be con- 
densed. 

d. Pipe lending to the condenser for pyro- 
lignous acids. 

e, €t e. Air- vaults. 

frft /• Openings by which the external air 
is admitted. 
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At the BeDDingtoti furcnce^a kiln of simi- 
lar form was constructed of brick, above the 
level of the ground, and covered by a pcrina- 
nerit dome of brick, lathe wall n door wa.s 
left for the introduction of the wood, and this 
w’BS subsequently bricked ui>. Vents were 
formed by leaving bricks loose in the wall, 
and when the process was complete, the fire 
was extinguished by means of wafer. An 
unexpected bene^ was found to arise from 
the latter aperatian ; for the coni, becoming 
oharued wj^th aqueous vapour, was as fit for 
immediate use, as that which had been pre- 
pared for several months 

It is eslima^d that the product of kilns of 
this kind in France, is about 25 per cent 
more than in a (oal-pit. '1 he experiment at 
the West Point Foundry was more ad\antaA 
geous, the product having 50 per cent mor^ 
than was obtained in the u.sual method. In 
France the main object was the pyrolignous 
acid, which at West Point was neglected ; 
and this difference in the object will account 
for the difference in the results. The mode 
of placing the wood was also different ; 
the French using that whicb has been descri- 
bed above, while at the West Point it was 
placed vertically. 

lu the pine forests of Sweden, an appara- 
tus better suited to the collection of the tur- 
pentine that kind of wood furnishes, has been 
invented by Schwartz. 1 hi» kiln is ronipns>ed 
of a vault, built of brick or silicious ^(one 
laid in a mixtuic of clay and sand. Common 
mortar must not be ustd, as it would not 
only be effected by the heat, but would be 
completely destroyed by the pyrol’gnous a^id. 
The vault is closed at each end by a vertical 
wall of the same kind of masonry. The floor 
of the kiln is of earth*, and has ihe figiue of 
two planes slightly inclined, and meeting in a 
gutter in the middle of the longer sides of the 
vault. In each end wall arc two fire places, 
and in one of them are four openings for in- 
troducing the wood and withdrawing the char- 
coal. The smoke and vapour are carried off 
by flues of cast iron at the level of the ground, 
and proceeding from the middle of the larger 
sides of the vault ; these minute in chuuttcls 
where the vapour is condeiis-ed, and wfiich 
convey the smoke ro two vertical chimnejs. 

A section of this kiln is represented in 
fig. 6. 

The advantage of this arraii^mcRt i.s, that 
no air can enter the kiln without pas«>ing 
through the fire-places which are kept full 
of burning fuel ; and that the fuel which is 
best suited for this purpose (small branches 
and twigs), is useless in making charcoal In 
placing the wood, the pieces are laid parallel 
to the largest sides of the vault, and in such 
manner as to leave as little space as possible 
except in the neighbourhood of the flues, which 
must be kept' free for the escape of smoke 
and vapour. Two days are sufficient to con- 
vert the wood into charcoal, and i he end of 
the process is known by the appearance of the 
blue flame of carburetted hydrogen at the 
chimneys. The whole of the openings are 
then closed, and luted with clay. 


At the end of two days, two holes, left for 
the purpose in the arch of the vault, but 
wifich have during the process been carefully 
closed, are opened, .md water thrown in to 
cool the charcoal ; these l^les are then closed 
again. At the ent^uf jhree or four days more, 
ne of the doors in the end wall is opened, 
nd more water thrown in ; but the charcoal 
will not be ready to be lemovcd, until all the 
external parts of the apparatus ha^ve become 
as cold as the surrounding air. 

This kind of furnace has been much used 
in Kurope, and the quantify of charcoal 
obtained is (fbe-third more than is obtained# 
from coal-pits. The turpentine and acetic 
acid are also saved, which in ot4ier cases are 
lost iThcre can be no doubt that it might 
be introduced to advantage in those parts of 
our country where iron is manufactured by* 
means of charcoal prepared from pine vvood. 

Jn using kilns of e ther deseri; tion, it be- 
comes a mutter of calculation whether it be 
cheaper to manufacture the charcoal in the 
wroods in the usual uanner. or to carry the 
wood to the kiln. I he weight of the charcoal 
to be transported will be on y .‘-eveiiteen parts 
of that of the wood; while the charcoal ob- 
tained bvtlic kilns wdll he certainly oue-third 
more than th.tt piocurcd from the pits. It 
mu'St therefore appeal that the value of the 
additional charcoal shall beat least equiva- 
lent to the cost ot trausportint: the wood to 
the kiln, it is also to he remarked, that 
charcoaUprcpai*' d rm the ‘^pot where it is to 
be used is better than that which has here 
been handWd uii4 earned over rough roads, 
and that all wa'^U* is avoided.— d/rc/i <niM' 

M fty 

MK IJ ANf OCK'.S S I K \ M CARRIAGF 
‘ AUTOMATO.N,’’ ANDSlAl KMKNI 
OF HIS LATK I KAFFlC BK.TWELN 
I HE BA.\K, AND FADDl N (UON. 

On our front p/ige* wc prC'Cnt our readers 
withau cngi living of the “ Automaton,” the 
last httam-curnage built by Mr Hancock 
One or other of this gentleman's carriagei^ 
have been travelling, without intermission, 
since the lUh of May last, 1 hat stcam-Joco- 
motion on common ion is both practicable 
and safe to the pa‘->engcr», and tlw? public, he 
has proy:d ; it rcmniH'i foi iiiin toshow(which 
it will be seen by tlu* follow jng letter, contain- 
ing a stateincnl ot hi- late performances, he 
promises shortly to do),! hat In') ti avelling has 
been economical*, so a^ ro return a fair profit to 
♦any capitalist wlio in.iy embark his moucy in 
a speculation of the kind. 

Mr. Hancoek is now the only engineer 
witha steam -carriage on any roud. Sir Charles 
Dance. Colonel Mneeroui Dr. Church, 
Messrs. Ogle, .Summers, Squiic, Russel, 
Redmund, Heaton, Maudsley, Frazer, and 
a host of others,-' w'he re are they.^ Echo an- 
swers — ” Where Strange to say, however , 
we sec steam -carriage companies advertised, 
w’hosc engineers nave .either never yet built a 


See plate vin, fig. 7. 
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<arriRge, or «.h6«ie carriages when built have 
never 8tipr<ed out ot the factory yard. 


Sir, — Tuesday evening, the 20th inat., 
completed twenty weeks’ <j^ntinued running 
on the Stratford. Islington, and Paddington 
roads, during this year, and 1 beg to hand 
you as faithful an account as 1 can of the 
performai^ces pf my carriages. 

Since the last notice in your Magazine, a 
new carriage, the “Automaton,” has been 
brought upon 'rtic road, the only difference 
between which and those precelingit is, that 
the engines aie of greater power (having 
cylinders of*12 inches diameter, whilst those 
of the others are of i) inche''), and tlie c^irriage 
altogether of larger dimensions than the 
^Others, it having seats for 22, whilst they 
are only calculated for 14 passengers. It is 
an open carriage like the ‘‘ Infant;” and 
although only calculated for the accommo- 
dation of 2i passengers, it has carried 30 at 
onetime, and woulatlien have surplus power 
to draw an omnibus or other eaiiiage con- 
taining 18 more passengers, without any 
material dimuiuti’jn of spccil ; its general 
rate of travelling is from 12 to 15 miles 
per hour. On one o-casion it }►erformed 
(when put upon the top of its speed, loaded 
with 20 full-giow n pcison‘«) a mile on the 
BowToad, at the rate of 2i miles per hour. 
The first tune the “ Automaton” was 
brought upon the road (ll»e l.iltc^ end of 
July) it eoiivejcd a paity to Riunfoid, and 
back, at the rate of 10 to 12 iiulcs.per hour, 
without the least interruption oi deviation in 
its woikinir, although it wa-* tlie first, or ns 
I may call it, the day of piosing ; noi has it 
requ'icd any repairs wlialcvCr to this time. 

Alter this digression in dc'^cnbing the 
” Automaton/’ I will icturn*lo the actual 
work done on the public rom^s and stiects of 
the metropolis (turiug the last twenty weeks, 
or five mouths, in .is couci^e a manner us 
1 can : — 

The miles mu, ;iboiii 4,^00 

Passeii" ITS I fii neil ... li,7ril 

Trips — City t«» Isiiuf-lon, and iiack . fjii 
Di, do. . IIJ 

Do. Sii.itiiii'd do. ., 44 

Supposing ( he uirruif^c had always 
been I'lJll, the pa-.sciigers tarried 
MTotildhavc been . ^ 30,42(1 

Aver/ipe time .i i arriape Ims rmi 
each day 5 hours, 17^ iinuuies. 

An ••tact ncrount of the number of times 
that the carnngt s have gone through the 
City in their join neys h.as not been kept, but«- 
l should suppose that it minst be moiethnn 
200. For the last five weeks a carnage has 
been at the Bans twice a day, viz. between 
the hours of 2 and 3 and o and 6 in the 
afternoon. 

It was on one of the morning trips from 
Stratford to the Bank, through the City, 
that the steamer became entangled with a 
waggon at Aldgate ; and v^ich, 1 am happy 
to say. is the only accident worth recording. 
The shafts of the waggon were swung by the 
the contact against the projecting front of 


a shop ; the damnge done was trifling, and 
occasioned by the wheels of the steam carriage 
having got into the iron gutter, and out of 
which It is not an easy thing to gain the fair 
surface of the street with any ordinary car- 
liagfi in so eonlined .i situation as that part 
of Aldgate in which the accident happened ; 
and it should he (>b.served, that this occurred 
in makiiJ^ way for another carriage passing 
at the time. ^ 

1 will now give you an ^count of all other 
nceuleiits (vvlnth have all happened to the 
damage of the '-tcamers themselves) viz. the 
chain pulley of the ‘ Fnterpri'.e” once broke 
on the axletrce ; the same ofcuiied once to 
the” Infant,” which were permanently and 
immediately replaced by eastings from the 
same pattern, with a greater thickness of 
metal, and which have since stood well. 

Ihc severe test afforded by the state of the 
City Road and onward to Paddington, caused 
these failures ; for the pulleys hud stood well 
on other roads, for many miles. 

Another ai'cident was a hind-wheel of the 

Erin” corn.ng off in the New Street, near 
the liank, on which occasion the carnage 
sunk only about eight or nine inches, in con- 
sequence of the fracne-w’ork of the machinery 
taking the gionnd ; .iiid so little was the 
coach thrown out of the level, that the inside 
passengers weie surprised when informed 
that the wheel was off. The concluding 
arcjdent w^as by the steerage chain of the 
” Infant” being too slight, and breaking at 
Islington, when the carriage turning short 
round, with one of the fore wheels against the 
cuib, the wheel w'as bioken. This wheel was 
an old one, of much slighter construction 
than I now make them. 

In the early part of the five months’ run- 
ning, the clc-e-bodied carriages, '* Erin” 
and “ Enterprise” were about equally em- 
jdoyed — in the latter part, and to the present 
time, in ronsequenre of the fine weather, the 
open cai ri.iges ‘ Infant” and ” Automaton” 
have been i unnitig. 

T have occasionally examined the boilers 
and engines of all the carriages, and found 
that the engines have in most parts actually 
improved, w hilst the boilers and fire-places 
have suffered a deterioration, less than could 
have been expected, from the use they have 
undergone. 

It may* be remarked, that both boilers and 
machinery are suspended on well acting 
springs, and which account for the state of 
all the parts being so well preserved. Some 
of the boilers have been in use for two or 
three yeats. 

There have beer, consumed in the before- 
mentioned traffic. 55 chaldrons of coke, 
which is equal to 79 miles per chaldrop, or 
about 24^(2. per mile for fuel ; but this on 
long journeys would be much reduced by the 
application of the moveable fire-place, patent- 
ed by me about three years ago, as our 
greatest expenditure of coke iu these short 
journeys is in lowering and again raising 
the fire. 



684 


NEW SYSTEM OF GEOLOGY. 


1 cnnnot conclude without noticinfr >vith 
gratitude the general civility and attention 
which 1 have met with and my pleasure in 
discovering that the antipathies \^hieh ex- 
isted in the earlier part of my career are 
gradually snbsidiag and that in fact, 1 never 
now meet with incivility expecting with a 
few carters or draymen, who consider the 
introduction of steam carriages an in- 
fringement upon t^e old-established use of 
horse-flesh. 

Years ofepractice have now put all doubts 
of the economy, safety, and siipeiiority of 
steam travelling on cornu. on roads at rest, 
when compared with horse tra\ riling ; and I 
have now in preparation calculations founded 
upon actual piactiie, which, when published, 
will prove that steam lo( omoticn on common 
roads is not unworthy of the attention of the 
capitalist, though the reverse has been dis- 
seminated rather widely of late hv parties 
who do not desire fitiat this branch of improve- 
ment should prosper agaiust the interests of 
themselves. 

After twelve years of incessant labour in 
steam - locomotion , 

Your obedient servant, 

Walter Hancock. 

Stratford, Sept. 1S36 

Mechanics Magazine^ Sept. 1836. 


NEW SYSTEM OF GEOLOGY. 

Sir, — I have read with much intcrel^the 
various articles upon the ‘ Electrical I heory 
of the Universe,’ and I am glad to fii.d, 
from Kinclaven’s last letter on the subject, 
that no great danger is to be apprehended ot 
this earth or an\ of the other planets bring 
“ w’hirled into ihe body of the sun ’ Bui, 
Mr. Editor tbcie is another new system of 
geology which is now making some noise, 
the folio Winn accfuiiit of which 1 copy from 
the catalogue for tl‘e pitseni year of the 
Society for the lllrstiiitioii and Encourage- 
ment of Practical Science, A- elaidc street : — 
No. 10 p. 46. — A Geological Globe, 
presented by Sir John Byerley. 

‘‘ This globe, the invention of which is 
due to M. Guesney, of Constance, in Nor- 
mandy, is intended to show the changes on 
the earth’s surface, produced by tfce preces- 
sion of the eiiuinoxes, whereby the pole of 
the equator revolves round that of the eclip- 
tic ill 25 920 years (Delambre). 

“ The fixed circle is the ecliptic, or that 
line to which the sun would he vertical in the 
course of a tropical year, were there no diur- 
nal motion. The moveable circle represents 
the equator, preserving the same angle with 
the ecliptic ^by cutting it in dilferent points 
at every succeeding equinox ; by which means 
the pole of the earth passes through 46^ 56* 
of latitude . in about 13,000 years; by this 
means the Oural mountains become in the 
latitude of Mexico and Kamschatka within 
the tropics. The pole will pass over France 


and Germany ; and then Edinburgh will be 
due south of London. The author thu.s 
accounts for the variation of the magnetic 
needle, the discovery of tropical fossils in the 
polar regions, the advancf and retreat of the 
sea, the relative hr.ight of mountains, earth- 
qual^es. volcanoes, &c.” 

According to Mr. Mackintosh’s theory, 
nil the inhabitants of this earth on some 
luckless day are to be roasted qjive ; but, 
according to the above theory, all the inha- 
bitants of Europe , at least, aie to be frozen 
to death unlC'S they remove ffieir quarters. 
1‘diiibuigh i/'to be due south of London in 
the spare of 1 3,000 years! When ihis takes 
place. England will not be tumbled with 
many Fcotrhmeii — they mny then blow up the 
# bridge of Berwick, for *• Saiuly” will stil[ 
direct his course to the south (a f/i\ouritc 
Scotch point of, the compas'^) and will arrive 
at what is now’ the polar regions, hut which 
will then be a most delightful climate. Hut, 
Mr. Fditor, on this suh|ect 1 should like to 
have the opinions of some of your scientific 
correspondents ; my present opinion of the 
matter is, that it is all ivonsense. — Jhtii, 

WRITINGS OF ROGER BACON. 

The .Academic dcs Sciences Morales et 
Politiqiu s WHS on Sutuiday intoMued by J\I , 
Cousin, that he had ju*!f disoo\erc‘d ’ some 
manuscripts which are important to scholas- 
tic and® plnlo^ophic history. 3'hey arc 
writinirs of Jlogtr Bacon, the celebrated 
philosophor of the J.ttu cMituiv Kog< r 
Bacou was Jri Ertgli'«.)irnan by birth, but 
pas e<l nearly the whole of hw litc in Fiance. 
He hccatm* a FiaiKUscan friar ami lived a 
long time in the conveat of the Coidchers, 
to which he ,,was con hoed by or .er of the 
General of the Franc 1*5011118 I hiv, notwith- 
standing t he sihnce ol *1 ontf.mcon and thr- 
other hiblingr;'[.hs, iiidined M. (''oi'--in to 
believe tiiat thtpe must be mani. erupts by 
Roger B.icon still fAislintr in Finnce. He 
began by making seat dies at Doimi and St 
Oiner vvheic there weie formeily I ngl^^h 
Co'ltges I bc'-c Fcaiches have been .suc- 
cc'-sful *J he only work of Roger Bacon hi- 
therto known 1 -, ins fiist letter to Pope Cle- 
ment JV , which Bacon entithd 0j/ui> Mti'ns. 
CdcmeuJ IV., who [iioteclcd Baion, desired 
that he would give Iniii an exposition of the 
slate of science in the l.^th centuiy. Bacon, 
receiving no answer to his first letter, ad- 
dressed a new work to the same Pope, under 
the title of 02}us Minus 'Ihe second letter 
also remaining unan^w eiVd, Bacoii remodelled 
his work, and addressed a third letter to the 
Pope, which he called Opus Icrtiuut. Ihe 
Opus Ma/usvisia published at London in 1733. 
England possesses a manuscript of the Opus 
MinuSf and it has hitherto been believed that 
there wras no , other in existence; but M- 
Cousin has discovered at Douai a maiiascript 
containing a cjiinsiderable fiagment of it. 
This work, in his opinion, is of no great Im* 
poitance. It is not. however, ^e same with 
the Opus Tertium^ wkieb may be coaaidered 
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ae the last words of Roger Bacon ; a mana> 
script of \vhi< h lias been discovered by M. 
Cousin, and is the only copy to be foun^ in 
France. has, besides, recently discover- 
ed at AmieiN ano<|her manuscript by Bacon, 
the existence of which b£Jd never been sus- 
pected. It contains questions on the physics 
and metaphysics of Aristotle. These three 
manuscripts, of which M. Cousin is preparing 
a memorial, w^ll throw a light upon the his- 
tory of scholastic philosophy, and inform 
us whether or not Roger Bacon was really, 
as has been Usserted. the inventor of the 
telescope, the microscope, and gunpowder. 
This is a question which, for want of authen- 
tic documents, it has hitherto been impossible 
to solve . — French Paper. , • 


PORCELAIN COLOURS. 

The piukeokmr wdiicli ornaments the Eng- 
lish porcelain has been hitherto un'.nown ui 
France, and when required in llmt country 
was always bouglit lieic. JM Miill.igutti, of 
the inunufacturv of Sevres, has analysed this 
colour till he IS iio\v aide to compose it. In 
the course ol his e\pci imciits he discovered 
anothci colour similar to ciimson lake, which 
is much more durable tlian any derived fiorn 
the animal kingdom, and which may be 
advfuitagcnutlv employed in oil painting.— 
Mfvhonif\\* Macjnzin*' 


DOrAMC.VL SOCIETY Ol' l.ONUOX. 

A number ot botanists, arn.^tcurs, t^:^, 
have recently held several incetiuffs at the 
Crown and Anchor Tavern, Strand, lor the 
purpose of lotniiiig lhem‘«elves into a So- 
ciet,, bearing the nbovc title. One &triking 
featuic of thi3 Society is, tlrit ladies vill be 
admitted members ; this wc think highly 
deserving of eoinmciidatiori^ as many ladies 
are not only excellent botanists, but they can 
generally devote a considerable portion of 
time daily to practical botany. Among ‘the 
leading objects the Society propose are the 
lollowiug . — The udvauceineut of botauieal 
science in general , the particular cultivotion 
of descriptiMe and systematic botany; the 
formation of a library, herbarium, and mu- 
seum; thc'^eacling of original papers, extracts, 
find translations ; the exchange of specimens 
with other societies or individual colectioiis ; 
and every other available means that may 
promtlte the objects of the Society, It is 
funber intended that the Society shall consist 
of the following classes of members ; viz? 
rcsidcnt,5corn sponding, honorary, and life 
metnbe^^ Wc are glad to find, amonc the 
mighty mass of bricks and mortar, ladies and 
geatlemen so ardently devoted to so healthy 
and endpR’ ing a pursuit as botany. We .shall be 
happy to hear’of thcircomplete snercss.— / vI. 

M^IRE FOR MUSICAL INSTRUMRN'l S. 

• 

Sit,— Admiring much the tones of the newly 
jnveoted musical instrument, the Seraphine, 


I endeavoured to construct one, and have 
succeeded in accomplishing the task ; but 
find great dibappoiatmrnt in its not keeping 
in tune, la making the tongues, or vibra- 
tors, I have tried both brass and German 
silver; the latter producing. the finest tones, 
but subject to the before-named defect. If 
any of your intelligent correspondents could 
point ou*J the best metal to arliculate quick» 
and stand in tunc, and sufficiently flexible 
as not to be imblc to b.caljwitii the pressure 
of air during itH vibration, and also where it 
can be be purchased, he w'ould inuch oblige 
A Mechanic .August 30, 1836 — Ihi(L 


BALLOONING ADAPl ED FOR INDIA 

Sir, — I think (hat if, as has been lately 
stated, there are at different altitudes op- 
posite currents of air always blowing ju thd 
same direction, aerostation may. iiothwiih- 
standing all that has been paid about it, 
prove a pleasant but sure method of travel 
Jill" to the Continent and back again. Now, 
as is well known, directly any portion of the 
atmosphere gets heated, it becomes rarefied, 
and as such it is lighter than it was before, 
and consequently it rises, and the cooler 
air rushes into the space that it before oc- 
cupied, and llius forms a wind. As the sun 
may be considered ahvays over the equator, 
the air directly under it, or that in the mid- 
dle of the torrid zone musl become consider- 
ably warmed, and consequently use, and 
there must be a corresponding rush of 
cooler air below from the north and fouth 
to supply its place. That there is such, is 
known in the loim oi the trade wind.s, and 
the reason of their not being due north and 
south is owing to the w hilling of the earth ; 
but the heated air becoming cooled as it 
ascends, must in the upper regions form an 
opposite blast to the tiade winds; and it 
baa been cieaily seen that there is such, by 
large masses of clouds being observed rapidly 
moving ata gi^cat height iiiacontiary direc- 
tion to the wind, at tue surtace of the earth. 
A balloon taken to «lmost any part, within 
thirty degrees of the equator, would quickly 
ascertain at what height the change took 
place, and ballooning might prove of utility 
out th^e, if it never does in this country, 
Althou|^ the wiuds near the earth in the 
temperate zones arc not, from various local 
circumstance^, very steady, there is great 
probability tlmt there may be different 
current® at some height, and it could be 
easily ascei mined by a few aerial trips made 
by an experieiiecd person on) purpose for that 
intent. 

With respect to guiding balloons by sails, 
supposing that by placing them obliquely 
you were enabled to obtain a little side way, 
it would, I think, be too trifling, compared 
with the length you would have gone in the 
same time with the wind, to be of any prac- 
tical advantage, and to compensate for the 
greater size and expense of the balloon. It 
is as unreasonable, in the words of Dr, Ar- 
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Bott, to sappo le that an insect, driven along 
jtt the rate of eight or ten miles an hour by a 
river torrent, should have power to stop or 
■ail against the steam, as a man in a balloon 
by means of wings or sails, could resist or 


change a motion in the air generally eiceed- 
Ihg . fifty miles an hour. 

I remain Sir, 

Your obedient servant, 
VfWCBKfT BaOWN. 


; THE 

S^TUDY OF SCIENCE, 

m 

A FAMILIAR INTRODUCTION 

TO THB 

PRINCIPLES OF SCIENCE AND THE ARTS. 


CHEMISTRY, 

{Continued from page 355.) 

The following table exhibits a list 
of all the elementary or simple bodies 
hitherto discovered, divided into these two 


s 

ciassps, namely, the non -metallic element 
and the metals ; to which are annexed the 
names of those chemists by whom they were 
discovered, or by whom their elementary 
nature was first ascertained, and the date 
of the discovery. 


1 Oxygen. . . . 

2 Chlorine.. . 

3 Iodine , . . 

4 Bromine . 

5 Fluorine . . 

6 Hydrogen . . 

7 Nitrogen . . 

8 Carbon 

9 Boron .. 

10 Silicon . . . 

11 Phosphorus 

12 Sulphur 

13 Selenium .. 

14 Potassium. . 

15 Sodium . . 

16 Lithium. . . 

17 Baryum . . 

18 Strontium 

19 Caltium 

20 Magnesium 

21 Aluminum. 

22 Glucinum . 

23 Yttrium. . 

24 Zirconium 

25 Thorium . 

26 perium .. 

27 Tellurium 

28 Artenic .. 

28 Antimony.. 
30 Chromium 


TABLE OF SIMPLE SUBSTANCES. 

I, Non-meirtJ/in Elements. Date of 

Discoverers. Discovei 7 . 

Dr. Priestly, in England ; and Scheele, in Sweden 1774 

Scheelc, in Sweden » .. .. .. 1774 

CourtoH, in France . . , . . . .... 181 1 

Balard, in France ., • .. .. 1826 

{ Properties first accurately investigated by Scheele ; but 

it has never been exhibited in a separate state 

Cavendish, in England . . . . .... 1 766 

Dr. D. Rutherford, in Scotland .. 1772 


Sir H. Davy, in England .. „ 

Berzelius, in Sweden 
Brandt, at Hamburgh 

Berzeliu-s, in Sweden 

II. Metals. 

I Sir H. Davy, in England 
Oxide discovered by Arfvedson, in Sweden 

Isir H. D^, in England .. 




1807 

1824 

1669 

1818 


1807 
1818 

1808 


Bussy, in France .. .. .. 1829 

‘ Wohler, in Germany, .. .... 1828 

Oxide discovered by Vauquelin, in France . . . . 1797 

Oxide discovered by GadoUn, in Sweden 1794 

Berzelius, in Sweden . . . . . . 1824 

Berzelius 

Mosander, rn Sweden . . . . .... 1804 

Klaproth, at Berlin .. 1797 

r Appears to have been known to Paradblfus, in the 16th1 • 

4 century ; but first accurately examined by Geo. Brandt, V 1 733 
[ in Sweden . . . , ‘ , . . . . J 

Known to Basil Valentino . . about 1450 

Vauquelin, in Franco .. .. .... 1797 
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31 Vanadiam .. . 

32 Uranium . . 

< 33 Mol]^denum . 

34 Tung^en f. 

35 Columbium 

36 TilaniuAi . . 

37 Iron 

38 Mangeyese . . . . 

39 Nickel .. 

40 Cobalt . . 

41 Zinc* 

42 Cadmium 

43 Lead 

44 Tin. . . 

45 Copper 

46 Bismuth 

47 Mercury 

48 Silver 

49 Gold .. 

50 Platina . < . . . . 

51 Palladium 

52 Rhodium . . 

5.3 Indium 

54 Osmium 


Sefstrom and Berzelius, in Sweden 
Klaproth, at j^erlin 

{ Schecle, in Sweden 
Reduced to the metallic state by Hielm 
MM. D* Elhuyarts, in Spain 
I Oxide discovered by Hatchett, in England ; 
4 Ekeberg, in Sweden 
[ Reduced by Berzelius . . i 
Yauquelin, in France • . . 

Known from time immemorial { 

Gahn, in Sweden 

Bei^man, in Sweden • . 

Brandt, in Sweden . . . . - . ^ 

Henckel mentions its reduction in 
Stromeye]^ in Germany 
Known from time immemorial. 

Do. 

Do. 

Mentioned by Geo. Agricola 
Known from time immemorial. 

Do. 

Do. 

Charles Wood, Assay-master in Jamaica .. 
Dr. Wollaston, in England 
The same 




about 1530 


I Tenant, in England . . 


As some of these elementary bodies 
enter into the composition of a v^t variety 
of substances of common occurrence, and 
as it is impossible intelligibly .to describe 
chemical phenomena without the frequent 
mention of them, or allusion to their proper- 
ties and modes of action, some short notices 
of them may here be advantageously intro- 
duced, prcviou>Iy to a reviev^ of the law.s of 
chermcal affinity, and a rn^rc extensive de- 
scription of the simple bodies in general, and 
of the most important compounds arising 
from their relative action upon each other. 
We shall thus avoid the necessity of repeat- 
ed explanations of the nature of these bodies 
each time they are mentioned, or the still 
greater inconvenience of referring to the 
properties and effects of substances with 
which the reader may be supposed to be 
unacquainted. * 

Among the thirteen non-metallic ele- 
menfl there are some which at all com- 
mon temperatures exist only in the gaseous 
state, while the others at moderately l(fw 
temperatures are solids. The first and most 
important of the elementary bodies is that 
called Oxygen, from two Greek words, 
denoting the power qf producing acids^ be- 
cause it was formerly thought to be the uni- 
versal acidifying principle* though it is now 
known that there are many acids in which 
oxygen is not contained. • One of the grand 
chu'acteristic properties of this gaseous ele- 
ment is that of being a most powerful sup- 
porter of combustion, so that most inflam. 


mable bodies burn in it rapidly and brilli- 
antly. It.s more peculiar properties will be 
subsequently described ; and we shall only 
add here that it unites with all other ele- 
mentary substances (except possibly fluorine), 
and with many of tbem in various propor- 
tions. 

Nitrogen of Azote is also a gase- 
ous body, the mixture of which with oxygen 
in certain proportions constitutes atmosphe- 
ric or common air. The name azote, de- 
rived from the Greek, implies its being 
improper for the jmrpose of respiration, as 
animals confined in this gas soon die. It 
is therefore owing to the oxygen contained 
in atmospheric air that it is capable of sup- 
porting animal life, for none of the higher 
classes of animals can exist long in any 
kind of air which does not contain oxygen. 

Thtf term Nitrogen has been applied 
to the gas now under notice, in conse- 
quence of its being found to be a constituent 
part of nitric acid, or as it is vulgarly called, 
aqua fords, which is a chemical compound 
containing a very large proportion of oxygen 
united to the nitrogen. There are also 
other compounds of o-\ygen with nitrogen, 
among which may be mentioned that some- 
times called nitrous oxide, and which, 
though it contains more oxygen than 
atmospheric air, may yet be breathed for a 
time with safety ; but it produces very re- 
markable effects when thus used, generally 
ocoaftioniug a state of excitement somewhat 
similar to that caused by drinking wine or 
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fltpirits, and hence it has been popularly 
namect intoxicating or lauj^hing gm. Nitro- 
gen enter! largely into^ the composition of 
most kinds of auiiiial matter. 

Hvdrogen is likewise a gas, being that 
which when combined with oxyiijcn forms 
water, as its*name, which is dunvfd from 
the Greek, implicav It was, when first dis- 
covered, called phFL/gistou, and infiam enable 
air. The fbrraer of these terms was attach- 
ed to it in consequence of an erroneous opi- 
nion, at one pd.iod generally adopted by 
chemists, that all metals were composed of 
various kinds of calces or earths, each res- 
pectively united to an inflammable principle 
named phlogiston. Now as it was observed 
that when any metal becomes dissolved in 
a diluted acid as when iron or 'Awe are thus 
treated with sulphuric acid and water, in- 
flammable air was always given off during 
the process, it was conjectured that the air 
in question was derived from the metal ; 
though it is now known that, in the case 
proposed, it arises from the decompositioa 
of the water with which the acid is diluted, 
and that this sort of air never makes its ap- 
pearance in the course of such metallic 
solutions, unless water or some othiw body 
containing hydrogen be pre-is^iit. This gi3, 
though highly inflammable when mixed with 
oxygen, and somi: other simple and com- 
pound gases, yet is incapable of supporting 
comhustion, for if a bu^Jimg bodv, as a 
lighted candle or match, be intrcxlu^cd into 
it, the flame will be immediately extin- 
guished. 

Hydrogen enters into combination with 
most other .substances, producing many 
remarkable compounds, among which may 
be mentioned that fonned by its union with 
nitrogen ; the result of which is an alkaline 
gas, formerly called volatile alkali, and now 
ammonia. This compound, which at com- 
mon temperatures exists only in the state of 
gas, Is rapidly absorbed by water or sj>irit 
of wine, communicating to it a peculiar 
pungent odour, with which most perSons aie 
familiar, as belonging to spirit of hartshorn 
and smelhng salts. 

Cblorixe is the last of the simple bodies 
existing in a gaseous state at common tem- 
peratures ; but, while those already mention- 
ed are not only transparent but colourless, 
this gas exhibits a yellowish-green tint, 
whence its name chlorine.* It was origin- 
ally obtained, by Scheele, from the decom- 
position of muriatic acid, or spirit of salt, 
in which he found it combined with hydro - 


• Chlore in French -from the Greek efUoros 
the green colour of^oung herbage. 


gen, then called phlogiston ; and therefore 
behave to the newly-obtained gas the name 
of dephlogisticated marine ac^. It was 
subsequently supposed to be^ compound 
of muriatic acid, find 'Oxygen ; but Sir. H. 
Davy ascertained its real nature, and gave 
it its present name. 

Chlorine unites with many* othiA' simple 
and compound bodies, forming wLlh several 
of them acids ; and in other acspects it ex- 
hibits cbemiflal properties analogous to 
those of oxygen, being like that gas a 
supporter of combustion. It is ‘largely dis- 
persed throughout nature, but always in a 
• state of combination, as in sea-water and 
rock-salt, or that procured from brine 
springs, in which it is united with the metal 
sodium. This gas i*> by no means adapted 
for respiration, and when mixed with much 
atmosplieric air it still proves highly irritat- 
ing, provoking cough and defluxion from 
the nostrils. As it combines rapidly with 
many other gases, it has been fouud useful 
to purify air loaded wuth infectious mias- 
tnata. It is on this account that the chlo- 
ride of lime, m solution, is used to sprinkle 
the floors and walls of rooms, and to purify 
clothes and other articles, wdiicli have been 
tainted by putrid or infectious vapours. 
Chlorine has alsoa powerful effect in de- 
stroying vegetable colours, and the chloride 
of hine is therefore extensively used in the 
process of bleaching linen cloth and other 
substaucc.s. 

The four preceding bodies, o.xygen, hy- 
drogen, nitrogen, and chlorine, exist at 
common tempclatures and pressures only 
an gas. There are other substances, as, for 
instance, carbon' (charcoal), and the more 
rare bodies, called silicon and boron, which 
are found only in the solid state ; and some, 
like iron and most of l'*e metals, though 
usually solid, become liquefied at respec- 
tively various temperatures ; and there is 
still another class of bodies cap^ole of ex- 
isting urder the three several forma of 
aggregation. Among these la.st are sulphur, 
phosphorus, and the substances called bro- 
mine, iodine, and selenium, which are of less 
frequent occurrence. 

Carbon is a solid body, hitherto unde- 
composed and therefore sux3poscd to be 
elementary, which enters largely into the 
composition of most substances belonging 
to the animal and vegetable kingdoms, and 
which also formfi the basis of many of the 
combustible minerals, as bitumen, coal, 
plumbago, and rfmbei;. In the form of 
charcoal, procured by charring/ or distilling 
without the access of air, wood and some 
other substances, carbon is obtained in a 
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separate state, or merely iutermixed with 
small portions of earths or salts ; and if 
exists in a sta^ of the greatest purity m the 
diamond ; for^ ha% been ascertained, by 
chemical investigation, that* the diamond, 
when exj-osed to a very high temperature, 
and especially if confined in oxygen gas, will 
burn like charcpal, exhibiting the same 
product ; t/iat gem consisting entirely of 
crystallized earboii. 

(To*le continufid.) ^ 


ELECTkiCAL THEORY OF TIIE 
* UNIVERSE. 

By Mr. Thomas S. JMAeKiNTosn. 


{Conftnvfid from pnge 475.) 

It is found to lie a direct consccpienee of 
the law of electrical iiuluction, that “ if a 
.iniall body weakly cleetnficd be placed at a 
distance from another and a larger body 
more highly charged with the same species 
of electricity, it \m 11, as usual, be repelled; 
but there iff a certain distance within which 
if it he brought, attraction will take place 
instead of repulsion. This happAis in 
consequence of the inductive influence pro- 
ducing so great a change in the di.sfribution 
of the electricity as to give a preponder- 
ance to the att^acti^c forces of the adjacent 
parts '0* the two liodies over tlie repulsive 
forces that take place in tlie qther parts, 
and which would have alone acted if the 
fluid had been immoveable. •From this it 
appears, that when the moon has approach- 
ed within a certain limit,* the repulsive 
will be overcome by the attractive force, 
and she will iic precipitated upon the earth’s 
surface. ’VVe can not at jirescnt pretend to 
determine this limit, or to speak with any 
degree of certainty concerning the period 
that may Slapse before this catastrophe 
takes place. If the principle of thi*tlieory 

were sufficiently investigated to enable us 

to dedutts with precision the electrical states 
of Jupiter and Saturn, we might perhaps 
be able to draw conclusions from the respect- 
ive distances of their satellites with regard 
to this point ; but, in the present state of 
our knowledge, wc can offer no date that 
could be at all relied upon. However, we 
will give a table of all the known satellites 
in the solar system, with their respective 
distances from their primaHes, as afford- 
ing a reasonable ground of hope, even grant- 
ing the truth of our theory , that such a 
catastrophe will not take place for a very 
considerable period of time. 



(To ho continued.) 
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THE FIGURE OF THE EARTH. 


GEOLOGY. 

FIdK7RS ANO MAONIl*t71>E OF TBS BARTH. 

ITS MBAH DENSITY, SUTERFfCIAL 

CONFORMATION AND STRUCTURE. 

{Continued from paste 474.) 

Befere we proceed to descri^^c the pre- 
sent state of the cru^t of the «earth. and 
investigate the ) robable causes of its origin 
and structure, with the nature of the strata 
or mor^ irregular masses of which it is 
composed, it will be requisite to notice those 
facts coQceroiug the general figure, dimen- 
sions, and density of the terrestrial globe, 
and of the contour of its surface, as a body 
of laud and water, fora knowledge of whiq^ 
we are indebted to the researches of astro- 
nomers and geographers. 

That the figure of the earth is spheri- 
cal, or rather spheroidal, though a matter of 
dispute among ancient philosophers, and still 
disbelieved by the vulgar, is now admitted 
as an incontestable truth by all well inform- 
ed persons. The curved surface of the se.i 
when viewed from the shore, and the obser- 
vation that the upper rigging of uu approach- 
ing ship becomes visible to a distant spec- 
tator before the hull comes in sight, while 
the hull first disappears when the vessel is 
receding, prove that the object in question 
must be moving in the circuiufereuce of a 
great circle. 

A similar conclusion may be draw'u 
from the changing aspect of the heavens to 
an observer travelling from north to south. 
For though the ^tars and the constellations 
they form will be found to maintain the 
same relative positions with respect to those 
around them, aud the points on which the 
celestial dome appears to i evolve remain 
unaltered, yet the angle which its axis of 
revolution forms with the horizon continually 
lessens; and thus any star, which at the 
place whence it started, seemed to the ob- 
server to have reached its greatest elevation 
to the south of the point directly above his 
head, now that he has altered lus position, 
will appear, when highest, on the north 
of that point; clearly indicating that his 
path ou the earth’s surface has not been a 
right line, but a curve, of which the con- 
vexity is turned towards the sky, correspond- 
ing, in fact, more or less, with a Ineridian of 
longitude. The appearance of the moon when 
eclipsed, likewise furnishes demonstrative 
pro^ the spheroidal ^gure of the earthy 
for lunar eclipses are caused by its circular 
shadow intercepting the light of the sun from 
the moon’s disk. 

It has been found, however, both from 
astronomical and geodesical observations, 
that the earth is not a perfect sphere, but 
that its figure is that of an oblate spheroid, 
or such a solid as wonld be formed by the 
revolution ;Df a fluid mass in open space. 
Huygens and Newton deduced the real figure 
of the earth from the doctrine pf central for- 
ces of bodies revolving in circles, and their 
conclusions were SGubsequenSly verified by ac 


tual measurements of degrees of the meridiaoi 
In various latitudes.. It appears, however, 
that though the polar diamttejr of the earth 
is certainly smaller than its e^atorial diame- 
ter, the exact ^ifferentft bnween them has 
not yet been accurately ascertained, it has 
been estimated by some at 1 -305th- part of 
the equatorial axis, by others at 1 -310th 
part 5 but Professor Wnllac/* says : “ We may 
assume, without sensible errdr. that the 
equatorial axis is to the polar as 334 to 333 ; 
the difference, therefore, of the semiaxes, 
compared 4tith the equatorial radius, will be 
1 part in 334. The fraction of 1 334, that is, 
the difference of the semiaxesklivided by the 
eqni^orial radius, is called the comprtsswn of 
the earth 'at the poles. 

The determination of the figure of tlie 
earth leads to conclusions respecting its 
mean density*, which nl.so has within certain 
limits been sufficiently ascertained. Sir 
Isaac Newton, reasoning on the supposition 
of uniform density in the earth, estimated 
its compression at the poles as 1-230 of its 
diameter. Now, since experiment has de- 
r&onstratcd that the com)Tessioa is less, 
amounting at most to 1-305, it mav be con 
eluded from the observations of Clairault , 
that if the earth is a spheroid of equilibra- 
tion, it is denser in the interior than at its 
surface; and from the experiments of Dr. 
Maskelyne and Mr II Cavendish ,* it ha- 
been inferrtd that the mean density of the 
earth is about fi\e times that of water, and 
thereforp double that of the subslances which 
compose the cru-t of the earth, collectively 
considered 

(7b 6e continued. ) 


•Murray’s Encyclop.'Pfliu gfGeography,lS34, 
part ii. ii- i ch. 10, p 1^6. 

*’ Ar the ezq*ih Iiur a nidveinent of rotation 
about Its axis, all its parts aviII he animated 
with a certain dcij^ree ot centrifugal force, 
which must be more or leas considerable a<» 
the parts approach nr are distant from the 
axil. Under the equator will be the pom is 
of greatest distance from the axis, and the 
ceiitrifufinl force directly opposed to that of 
weif;ht or gravitation, ouf^ht to reduce the 
latter there more than at any other place; 
and at parts intermediate hetween the pules 
and the equator, the diminutHin of weight 
ought lo become less seiiHible, in propertiou 
as they are nearer the poles. At cither pole 
the centrifugal force will vanish, and Imdies 
will have the same weight as if ^e earth 
were at rest. 

** As gravity ^ust he normal at the surface 
of the sea, and as it is the resultant of terres- 
trial attraction and centrifugal force, it will 
he obviousthat It must vary at different places; 
and that if the earth was originally a fluid. 
It could not, in consequence of its rotation, 
preserve the form of a sphere, but that It 
must assume that sf a flattened spheroid, 
which would he generated hy the revolution 
of an ellipsis round its smaller axis. This 
also Is demoanrated by experlence«and that 
the flattening at the poles renders the axis 
I'BlOth less than the diameter at the equa- 
tor.**— Franc^ewr TVvrtfc de JBidmsn- 

te<rs,IBaa, up,aS 7 , ess. flee Sclentlfle Class Book 
pi. i. JfecAanfcs,Nos- 100, 107, and 1 14 |o 193- 

• See Scientific CUis Book, pt, l,pp. 40, 4l 
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The following is on the and Mogul merchants, who cArried on their 


HISTORY*AND CENSUS OF CAL- 
* CUTTA, 

tfy Captain Birch, from the “ R(>formei\'* 

“In the year 1998, the English, who had 
already established themselves in these 
parts as merchants, and had obtained a 
firmcoiftom. the Emperor of Delhi, to carry 
on their commercial transactions, being an • 
noyed by the intrigues of the Dutch, sent 
their agent, Mr. Walsh, to Prmce Azeem 
Ooshan, one of the grandsons of the Empe- 
ror Arungzebe, who was then at the head of 
aflfairs in Bengal ; and solicited from him, 
among other privileges, the grant of the 
villages of Sutanutty, Govindpoor, and Co- 
licotta, Kali Kurtd, After a dela}|i of two 
years in negoriations the above villages 
were purchased by the Company ’from the 
zemindars to whom these places belonged. 
These possessions extended about three 
miles on tlie eastern side of the Bhagnruity 
river, and about one mile inland. The 
name Calcutta, some say, was ilerived from 
the goddess Kaly, to whon\ a temple is 
dedicated, the same which now stands at 
Kaly-ghat. The English ^factory, which 
had been fortified to resist the attacks of 
the various rebels who disturbed the lower 
provinces, received about this time the 
appellation of Fort William, in honour of 
the then reigning sovereign of England. 
In consequegice of the security afforded to 
property within the Company’s poss|S8ion8, 
and facility for trade, several opulent natives 
were soon induced to make Calcutta their 
residendh. This circumstance, however, 
excited the jealousy of the Fouzdar of 
Hooghly, who wanted to send his people 
to administer justice to the natives, liv- 
ing under the protection of the English 
flag i but he was prevented by the same 
means as those which had obtained for the 
English the oppression of these places, viz. 
Urge bribes to the Prince At eem Ooshan. 

About the year 1718, that is ten years 
after the purchase of ^the tillages of Kmii 
Kurtdf file, we find the new town in a flou- 
rishing state. It was then inhabited by 
several Portuguese, Armenian, Hindoo, 


commerce under the protection of th« 
English. The shipping in the port at this 
■{icriod amounted to about ten thousand 
tons. The English Authorities, however, 
found it necessary to conciliate the Nawab 
frequently, by presents, in order to carry 
on their commerce without molestation at 
the subordinate factories. The security 
of property and freedom of trade allowed 
within the English possessions, caused the 
town to increase in prosperity. 

Things continued in this state until Seraj- 
ood-Dowlah, in 1756, took into his hands 
the uncontrouled government of Bengal. 
Among other acts of oppression, he demand- 
ed from Kajbullub, the Deputy Governor 
of Dacca, a large sum of money, and so 
alarmed him, that he privately sent off his 
family and property to Calcutta. The refu- 
sal of the English to give up to the Nawab 
Kishenbullub the son of Kajbullub, exceed- 
ingly irritated Seraj-ood-Dowlab, and he 
turned his wrath from every other quarter 
against the English. One of his first acts 
of aggression was the taking of the factory 
at Cossimbazar by force, and imprisoning 
the Englishmen he found there. He then 
proceeded directly towards Calcutta. The 
Hindoo and Mogul merchants residing at 
Calcutta in vain endeavoured to assuage 
the anger of the Nawab, who appeared 
determined to attack Calcutta. At this 
critical juncture, the English applied for 
help to the Dutch and the .French, who 
both declined assistance, the latter adding 
an insulting offer of protection to the Eng- 
lish, if they would proceed to Chander- 
• nagore. On theJoth of June, *1756, the 
fort was besieged by the Nawab's troops. 
This building was situateJ on the banks 
of the river : its length from east to west 
was two hundred and ten yards, its breadth 
on the south side was one hundred ud 
thirty yards, and on the north only one hun- 
dred yards : it had four bastions, mounting 
each ten guns. The gate-way on the eastern 
side projected and mounted five guns, and 
along the river a line of heavy cannon was 
mounted in embrasures of solid masonry. 
But as this fort was entirely overlooked by 
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the hoildiogs in the tawn> which fell into 
the hands of the resistance became 

impossible. On the ISth of June the out- 
posts were stormed by the besiegers* whiah 
caused the native troops, hired by the Eng- 
lish, amounting to 1,500 men, to desert.* The 
besiegers in a few days obliged Mr. Drake, 
the governor, to take refuge iuSi ship then 
anchored, in th^river, leaving in the fort 
190 EnropeanI, with Mr. Holwell, one 
of the iliembers of council at their head. 
These also wanted to embark, but no ship 
would come*'hear the fort for fear of the 
firiihg kept up by the NlWab’s troops. 
Notwithstanding every effort of the besieged, 
the fort was taken by storm on the 20th iff 
Jane, whilst Mr. Holwell was treating with 
the Nawab the terms of capitulation. The 
English then surrendered their arms, and 
the Nawab's people desisted from bloodshed. 
Having thus got possession of the fort, 
the Nawab sent for Mr. Holwell, and, after 
enquiring * about the treasures which he 
said the English had hidden there, dismissed 
him with assurances of safety. On his 
return to his companions, who were then 
146 persons, he found them surrounded by 
a strong guard. About 7 oj clock in the 
evening of the 20th of June, these unfortu- 
nate people were locked up in a room used 
for the confinement of disorderly soldiers, 
which was not above 20 feet square. The 
time of the year which is well known for its 
heat in this climate, and the smallness of 
the room, caused 123 of these miserable 
sufferers to expire in the same night. The 
next morning only 23, among whom was 
Mr. Holwell, were taken out, scarcely 
able to stand. The spot, called the black 
hole, where this room stood, is situated just 
at the north-west corner of the Tank-square, 
where at present a triangular patch of grass 
may be seen. On this spot Mr. Holwell 
afterwards caused a monument to be erect- 
ed, which has since been removed. 

The Nawab, after a short stay, returned 
to Moorshedabed, leaving Manick Chund. 
the Fouzdar of Hooghly, in change of CaU 
cutta, with a garrison of 3,000 men. Hol- 
well and the other survivors from the black 
hole were soon after released, and, joining 
Mr. Drake and those who had taken shelter 
in the ships, continued there until news 
having reached Madras, an expedition was 
proposed against the Nawab, which, con- 
ddeted by Admiral Watson and Lord Clive, 
retook Calcutta in January 1757, and 
though the Nawab brought a large force 
against them, he could not drive out the 
English from their possessions. A treaty 

• It ia to be hoped the rnllng powerv will 
learn hereby a leston when Ptusainn invasion 
ift threatened --Edit, fruUa Review. 


was the consequence, and since that time to 
the present, Calcutta has remained in tht; 
andisturbed possession of the English, daily 
increasing in importan|pt, and pros- 
perity. • , 

The contrast, between the position of 
Calcutta in 1756, as shewn by the forego- 
ing accounts, and that winch it at present 
occupies as the capital of the most power- 
ful country in Asia, is so striking, that it 
cannot esqape the eye of Che most negli. 
gent observer. There is no comparison 
between its present condition and that in 
whiqli it was at the time to which,the above 
account relates. With the increase of 
British possessions the seat of their govern- 
ment has continued to increase, The po- 
pulation of a city, eireuinstaneed as this 
has been, would, no doubt, increase in pro- 
portion. Now, we find, by a report of Mr. 
Holwell to Mr. Drake, the Governor of Fort 
William, that the Town of Calcutta was in 
his time divided iuto four principal dis- 
tricts, viz. Dee Calcutta, Govindpoor.Soot.i- 
nutty, and Bazar Calcntta. These four 
districts contained 5,472.^ bigahs of ground, 
on which the Company received ground 
rent at three rupees per bigah, per annum, 
some few places excepted as lakhcraje or 
rent-free lauds. Besides the above lands, 
there was also 3,050 bigahs possessed by 
proprietors independent of the English ; bu' 
situate within the bounds of the Company. 
The number of houses in Calcutta at that 
time, Mr. Holwell says, was 51,132, and 
reckoning <1 inhabitants to each house, 
which he considers a very moderate estimate, 
he states the number of souls in Calcutta 
at 4,09,056 the constant, inhabitants of 
the town, without reckoning those that 
came in and went out. 

In the year 1800, according to the repon 
of the police committee, furnished to Lord 
Mornington, the population was stated at 
5,00,000; and in 1814, accordfbg to the cal- 
culation of Chief Justice Sir Hyde East, it 
amounted to 7,00,000. These calculations 
are supposed by some to have inc)pded the 
suburbs of Calcutta and Garden Heach. 
But Mr. Holwell’s account, which assign* 
to Calcutta about 4,09,056 inhabitants in 
1752, bears out the calculations made in 
1890 and 1814, There can be no doubt, 
as we have stated above, that the popula- 
tion of this city has been on the increase 
since. Accordingly, at the present moment, 
the number oV souls in Calcutta ought to be 
considerably more than at the time of Mr. 
HolweU. But* instead of it, we find by the 
census of Captain Birch, that they amount 
to 2,29,714 only about one-half the nuni" 
bers stated bV Mr. Holwell. f'nder these 
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cireumstanceii we cauld have been inclined In 1821, five assessors were appointed, by 
to doubt the correctness of Captain BircA's whose calculations the population of Calcutta 
census $ bu^by the following statements, amounted to 1,79,917. But the magistrates 
we find it ap^rentjy borne out : — in their report calculated as' follows. 


Upper-roomed houses. 5,430 x 16=^=86,880') 

Lower ditto ditto 8,800 x 8 “ 70,400 I 

Tiled huts 15,790— 5}= 21,714 f 

Straw 4itto.i 35.497-f-4X 5|= 51.658 J 

But making certain allowances \ Resident Inhabitants 

their delTnite calculation was J Influx daily 

In 1831, Captain Steel mad^ it 


2. 30. . 652 

2 ^^ 5,600 

1 . 00 . 000 * 
1,87,081 


These calculations do not agree with each 
other, and fhey differ very widely from the 
former calculations. But there are tWo cir- 
/lumatances which make us very doubtful 
as to the accuracy of the data on which 
Captain Birch’s calculations Are based. The 
one is that Captain Birch states the total 
number of houses in Calcutta at 65,495, 
and the total number of occupiers at 2,29, 
714, which gives an average of a little above 
3 souls for each house. Now, according to 
Mr. Holwell, 8 souls per each is a mode- 
rate estimate, and we know it, from personal 
knowledge, that 5 souls per each house is 
considered a scanty population in the in- 
terior. There can be no doubt that in Cal- 
cutta, particularly the Native parts, where 
the rent is high and many more»persous 
congregated together than in the villages, 
a higher average, viz. that of Mr\ llolwell, 
would be nearer the truth. Therefore, if 
v^e reckon 8 souls per house, which is an 
opinion we have heard hundreds express, 
and take for granted that the number of 
bouses stated by Captain Bridh is correct, 
we would have the population, calculated on 
these data, to amount to (65,495 X 8=) 
5,23,260, which is a near approximation to 
the calculations we have quoted above. 

The other circumstance which inclines us 
to doubt the accuracy of the calculations 
made by Captain Birch is, that at the time 
he sent out the Police peons to make the 
enquiry, pqpple had an impression on their 
minds, that the Inland and Town'di^ies hav- 
ing been abolished, it was intendea to levy 
some other tax instead, and that the enqui- 
ries wefb being made in order to ascertain 
the extent to which each honse could be 
taxed. Thia led the people to mention a 
much fewer number of inmates than was 
really the case, and this sort of false report 
was given more in regard to the females whom 
they are always anxious to keep out of sight, 
and who being generally in the purdah, 
their exact number is muchs more diflicult 
to ascertain. Hence we believe the males 
ere stated by Captain Birclwat. . 144,91 1 

and the fumales at only 84,^3 

2,29,714 


On these grounds wc very* much doi^t the 
accuracy of %c census t^iven by Captain 
Birch, and the others wdiich approximate to 
it. We should, however, like to see this 
question settled on unquestionable data, so 
far at least as such data are obtainable in a 
work of this descrijltion.” 

The following observations on STEAM 
NAVIGATION, by Colonel Chesney, will 
be read with interest. 

“ The records kept at Bussorashew that 
a regular overland communication was 
maintained from 1792 until 1800 (at least) 
by means of sailing vessels, leaving this 
port the 1st of each month ; with a mail 
in duplicate, to be dispatched at the same 
time for London /rom Bussorot the one 
vift Aleppo to Constantinople, and the other 
through Bagdad to the same city. 

The usual time of the sea voyage was a 
month and a half, during the nqonsoon 
and about 24 days the rest of the year. Tho 
Dromedaries reached Aleppo (from Bus- 
sora) in 11 or 14 days; — 13 more are con- 
sumed to Constantinople, and about 22 from 
thence to London. — The communications 
back and forward^ seem to have been very 
regular; viz. in about 91 days in the mon- 
soon, and 71 the other 8 months. — 4 vessels 
were employed on this service. 


The Anlelopp Brig of . . . . 185 Tonrf. 

The JP/y Galliot-of 29 only. 

The \iper Cutter 90 

And the Abel Schooner. . .. 85 


The mails were opened by the Arabs 
' occasionally in search of gold, but I have 
only met one instance of a packet being 
lost. — ^The whole expense was about 52,000 
Rupees ; but the actual returns from the 
letters are not stated : the postage how- 
ever was 10 Rupees for I of Rupee wi^ight 
from hence to London. 

If despatches were carried in former times 
trough the desert with such a degree of 
^ety, there is no reason why the route 
might not be resumed just now, with better 
vessels or, if possible, steamers. — The line 
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is already established all the way every 
month from Falmouth to Beirout ; and the 
line of dromedaries now about to be put in 
Operation between the latter place and 
Alohammerali, will soon decide the question 
better than mere speculation ; but, to try 
it fairly, there should be a steamc^ plying 
between Bombay and MohazumeMh ; for 
which one vessel J^ould suffice to go ; and 
come alternate months. Supposing, there, 
fore, that the Hugh Jjindsay were to be 
allotted to this ^service partially (if not ea- 
clusiim^y) — there is notliing moxA to he done 
as far as letters are concerned ; md a mode, 
rate postage would most likely pay every 
expense. 

But with referance to public feeling, and 
convenience, it is to be hoped that some- 
thix^ more satisfactory will be attempted 
when the new steamers reach India. — Three 
steamers with the assistance of a sailing 
vessel occasionally, and having two smalj 
steamers on the Euphrates at the annual 
cost of £ 500 each, would, considering the 
shorter voyage to Mohammerah, enable the 
Government to open the Red Sea as well, 
by alternate monthly voyages during the 
next 18 ; or, other times as might be suffi- 
cient to demonstrate to the world, all the 
advantages and disadvantages of each ; be- 
fore we establish one of them 'permanenily ^ 
or both at different seas ons, should this be 
more suitable. 

It appears to me that there are several 
good reasons for opening both routes at the 
same time. 

Ist. The three steamers cou Id not keep 
up a monthly communication to Suez ; but, 
by going the shorter voyage alternately to 
the Gulph, they might keep up the 12 
voyages for a time, say 9 voyages in each 
direction. 

2d. We are not quite sure that either 
of the routes would be practicable at all 
seasons, and a continued experiuRut can 
^one decide this point, and at the same time 
the relative speed, expeiise, &c. 

3d. Plague is said to exist in Egypt and 
Syria almost always at different times, there- 
fore the one might be open whUst the other 
is shut, either from this cause, or war, dis- 
turbhnces, 

4th The .commercial and piratical rela- 
tions of the Persian Gulf, and our interests 
in Persia itself,, require, at least, occasional 
and regular communications, which would 
be secured by tfic^itihle line of the Red 
Sea and Euphratj^i ; 8rtd if ndther of them 


should fully answer our expectations, there 
wil^ be the resource of experimenting on 
two others ; the one being along the river 
Tigris to Trebezonde, ancLfroi||i^heace by 
Sea to Coustantinpoplo, Malta, and Eng- 
land ; whilst the other would be through 
Persia to Trebezonde, and thence by the 
Danube and the Rhine to England, wliich 
may be said to be almost open alrdady. 

The grand ^bjeef is to havif some regular 
communication or other, but in the present 
progressive state of steam, we qpght to be- 
gin wit^ the shortest and cheapest lines 
^possible, looking forward to more daring at- 
tempts some It) or 20 years hence, whence the* 
monsoons may jiot only be overcome, but 
payiny voyages made from Madras and Cal- 
cutta to Suez, as well as round the Cape : 
These objects cannot however he obtained 
until vessels are constructed to carry fuel 
at a cheaper rate, and for double the time 
that has been accomplished as yet ; conse- 
quently, we ought to be content for the pre- 
sent, with what may be actually practica- 
ble from Bombay either to Suez^ or the 
Persian Gulf; as experience may decide 
for, or against the latter. 

• 

But lest “ I should be further tedious to 
you'* 1 sh?dl merely add that if the Euphra- 
tes where only to contribute its mite to the 
good c?iuse, by being used at such times as 
the Red Sea may not be available fi'om any 
cause whatever, it would still deserve some 
dispassionate *' consideration, as a mere 
auxiliary ; especially, as great moral and 
commercial benefits may be the consequence^ 
of renewing our former intercourse through 
Arabia : and, after all, it would not be much 
to boast of, that the subjects of a sailor 
king, should be able (with the assistance 
of steam) to do as much as those of Queen 
Elizabeth did only with sailing vessels, — 
that is making the Great River | high road 
to India, where our present Sovereign has, 
as he fec!^ quite as much at stake, as her 
Majesty had ; and if it had depended up- 
on King William instead of Parlilimeat, 
^botb lines would have been in operation at 
this instant. — Madras Herald.'' 


TO CORRESPONDENTS. 


The valuable cbminpmcations from Mr. 
Baddoley and Mr. Hodgson have been 
received. 
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